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Foreword 

ISO (the International Organization for Standardization) is a worldwide federation of 
national standards institutes IISO member bodies). The work of developing Inter- 
national Standards is carried out through ISO technical committees. Every member 
body interested in a subject for which a technical committee has been set up has the 
right to be represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the ISO Council. 

International Standard ISO 4156 was developed by Technical Committee ISO/TC 32, 
Splines and serrations, and was circulated to the member bodies in October 1978. 

It has been approved by the member bodies of the following countries : 

Australia India 
Austria Italy 
Belgium Japan 
Chile Korea, Rep. of 
Finland South Africa, Rep. of 
France Spain 

Sweden 
Turkey 
United Kingdom 
USA 
Y ugoslavia 

The member bodies of the fol 
on technical grounds : 

0 

lowing countries expressed disapproval of the document 

Czechoslovakia 
Germany, F. R. 

International Organization for Standardization, 1981 

Printed in Switzerland 
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INTERNATIONAL STANDARD ISO 4X56-1981 (E) 

Straight cylindric lute splines - Metric module, 
side fit - Generalities, dimensions and inspection 

Section one : Generalities 

1 Scope and field of application 

This International Standard provides data and guidance for the 
design, manufacture and inspection of straight (non-helical) 
cylindrical involute splines with side fit. It establishes a 
specification based on the module within the range 0,25 to 10 
inclusive, relating to nominal pressure angles of 30°, 37,5O and 
45O. (For electronic data processing purposes, the form of ex- 
pression “37,5”’ has been adopted instead of 37O 30’.) 

Limiting dimensions, tolerances, manufacturing errors and 
their effects on the fit between connecting co-axial spline 
elements are defined and tabulated. Linear dimensions are ex- 
pressed in millimetres and angular dimensions in degrees. 

2 Terms and definitions relating to splines 

2.1 spline joint : Connecting, co-axial elements that 
transmit torque through the simultaneous engagement of 
equally spaced teeth situated around the periphery of a cylin- 
drical external member with similar spaced mating spaces 
situated around the inner surface of the related cylindrical inter- 
nal member. 

2.2 involute spline : One member of spline joint having 
teeth or spaces that have involute flank profiles. 

2.3 interna1 spline : A spline formed on the inner surface of 
a cylinder. 

2.4 external spline : A spline formed on the outer surface of 
a cylinder. 

2.5 fillet : The concave surface of the tooth or space con- 
necting the involute flank and the root circle. This curved sur- 
face as generated varies and cannot be properly specified by a 
radius of any given value. 

2.6 fillet root spline : A spline having a tooth or space pro- 
file in which the opposing involute flanks are connected to the 
root circle (Dei or Di, diameter) by a single fillet. 

2.7 flat root spline : A spline having a tooth or space profile 
in which each of the opposing involute flanks are connected to 
the root circle (Dei or Di, diameter) by a fillet. 

2.8 module, m : The ratio of the circular pitch, expressed in 
millimetres, to the number n: (or the ratio of the pitch diameter, 
expressed in millimetres, to the number of teeth). 

2.9 pitch circle : The reference circle from which all normal 
spline dimensions are derived, and the circle on which the 
specified pressure angle has its nominal value. 

2.10 pitch diameter, D : The diameter of the pitch circle, in 
millimetres, equal to the number of teeth multiplied by the 
module. 

2.11 pitch point : The intersection of the spline tooth profile 
with the pitch circle. 

2.12 circular pitch, p : A length of arc of the pitch circle 
between two consecutive pitch points of left- (or right-) hand 
flanks, which has a normal value of the number n: multiplied by 
the module. 

2.13 pressure angle, a : The acute angle between a radial 
line passing through any point on a tooth flank and the tangent 
plane to the flank at that point. 

2.14 standard pressure angle, an : The pressure angle at 
the specified pitch point. 

2.15 base circle : The circle from which involute spline 
tooth profiles are generated. 

2.16 base diameter, D, : The diameter of the base circle. 
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ISO 4156-1981 (E) 

2.17 base pitch, Pb : The arc length of the base circle be- 
tween two consecutive corresponding flanks. 

2.30 effective clearance, cv Hooseness or interference) : 
The effective space width of the interna1 spline minus the effec- 
tive tooth thickness of the mating external spline. 

2.18 major circle : The circle formed by the outermost sur- 
face of the spline. It is the outside circle (tooth tip circle) of the 
external spline or the root circle of the interna) spline. 

2.31 theoretical clearance, c (looseness or interference) : 
The actual space width of an interna) spline minus the actual 
tooth thickness of the mating external spline. It does not define 

2.19 major diameter, Dec, Dei : The diameter of the major 
the fit between mating members, because of the effect of varia- 
tions. 

2.20 minor circle : The circle formed by the innermost sur- 
face of the spline. It is the root circle of the external spline or 
the inside circle (tooth tip circle) of the interna1 spline. 

2.32 form clearance, CF : The radial depth of involute pro- 
file beyond the depth of engagement with the mating part. It 
allows eccentricity of the minor circle (internal), of the major 
circle (external) and of their respective pitch circles. 

2.21 minor diameter, Di,, Dii : The diameter of the minor 
circle. 

2.22 form circle : The circle which establishes the deepest 
points of involute form control of the tooth profile. This circle 
along with the tooth tip circle (or start of chamfer circle) deter- 
mines the limits of tooth profile requiring control. It is located 
near and below the major circle on the interna1 spline and near 
and above the minor circle on the external spline. 

2.23 form diameter, &,, DFi : The diameter of the form 
circle. 

2.33 total index variation : Amount of absolute values of 
the two greatest actual (or practically measured) positive and 
negative variations from the theoretical spacing. 

2.34 total profile variation : Amount of absolute values of 
the two greatest positive and negative variations, from the 
theoretical tooth profiles, measured normal to flanks. 

2.35 total lead variation : Amount of absolute values of the 
two greatest opposite direction variations, from the theoretical 
direction (parallel to the datum axis), also including parallelism 
and alignment variations (see figure IL 

NOTE - Straight (non-helical) splines have an infinite lead. 2.24 depth of engagement : The radial distance from the 
minor circle of the interna1 spline to the major circle of the ex- 
ternal spline, minus corner clearance and/or chamfer depth. 

2.25 basic (circular) space width or tooth thickness at 
the pitch diameter, E or S : For 30°, 37,5’ and 45O pressure 
angle splines, half the circular pitch. Datum axis 

2.26 actual space width : The practically measured circular 
space width, on the pitch circle, of any single space width 
within the limit values E,,,, and E,i,.. a) Lead variation 

2.27 effective space width, EV : For an interna1 spline, 
equal to the circular tooth thickness on the pitch circle of an im- 
aginary Perfect external spline which would fit the interna1 
spline without looseness or interference, considering engage- 
ment of the entire axial length of the splined assembly. The 
minimum effective space width (EV min., always equal to E) of 
the interna1 spline is always basic, as shown in table 1. Fit varia- 
tions may be obtained by adjusting the tooth thickness of the 
external spline. 

2.28 actual tooth thickness : The practically measured cir- 
cular tooth thickness, on the pitch circle, of any single tooth 
within the limit values S,,,. and S,i,.. 

Datum axis - 

b) Parallelism variation 
Effective spline 

Datum axis 

-YY 

C) Alignment variation 

2.29 effective tooth thickness, S, : For an external spline, 
equal to the circular space width on the pitch circle of an im- 
aginary Perfect interna1 spline which would fit the external 
spline without looseness or interference, considering engage- 
ment of the entire axial length of the splined assembly. Fit 
variations are obtained by adjusting this value S,. 

Figure 1 - Lead variations 

2 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 41

56
:19

81

https://standardsiso.com/api/?name=51c0470af4abebb02c1c2ae948139cf8


ISO 41!56-1981 (E) 

2.36 parallelism variation : The variation of parallelism of a 
single spline tooth to any other single spline tooth (see 
figure IL 

2.37 
spline 

alignment variation : The variation of the effective 
axis with respect to the reference axis (sec figure 1). , 

2.38 out-of-roundness : The variation of the spline from a 
true circular configuration. 

2.39 effective variation : The accumulated effect of the 
spline variations on the fit with the mating part. 

2.40 variation allowance, A : The permissible effective 
variation. 

2.41 machining tolerance, T : The permissible variation in 
actual space width or actual tooth thickness. 

2.42 total tolerance, (T + A) : The machining tolerance 
plus the variation allowance. The total tolerance on an interna1 
spline is the difference between the minimum effective space 
width and the maximum actual space width; on an external 
spline, it is the difference between the maximum effective tooth 
thickness and the minimum actual tooth thickness. 

2.43 length of engagement, g, : The axial length of con- 
tact between mating splines. 

2.44 active spline length, g, : The maximum axial spline 
length in contact (when working) with the mating spline. On 
sliding splines, the active length exceeds the length of engage- 
ment. 

2.6 basic dimension : A numerical value to describe the 
theoretically exact size, shape or location of a feature. It is the 
basis from which permissible variations are established by 
tolerances. 

2.46 auxiliary dimension : A dimension, without tolerance, 
given for information purposes only, for the determination of 
the useful production and control dimensions. 

3 Symbols 

3.1 General symbols 

The general symbols used to designate the various spline terms 
and dimensions are given below (sec figures 10, 11, 12, 13, 14 
and 15). 

NOTE - In electronic data processing (EDP), it is not always possible 
to present symbols in their theoretically correct form because of limita- 
tions of connected printing equipment. For this reason, some alter- 
native symbols for EDP usage are given in brackets below (for exam- 
ple, the symbol Db for base diameter may be printed as DB). 

c, = effective clearance (looseness or interference) 

cF = form clearance 

D = pitch diameter 

Db [DB1 = base diameter 

dei = pin contact diameter, interna1 spline 

d,, = pin contact diameter, external spline 

DFe [DFEI = form diameter, external spline 

DFi [DFII = form diameter, interna1 spline 

Dii [DII] = minor diameter, interna1 spline 

Dec [DEEI = major diameter, external spline 

Die [DIEI = minor diameter, external spline 

D,i [DEI1 = major diameter, interna1 spline 

DRe [DREI = diameter of measuring pin for external spline 

D,i [DRI] = diameter of measuring pin for interna1 spline 

Â. = variation allowance 

inv a = involute a ( = tan a - a) 
Ke [KEI = approximation factor for external spline 

Ki [KI] = approximation factor for interna1 spline 

g = spline length 

&N = active spline length 

g, = length of engagement 

T = machining tolerance 

IMRe [MRE] = measurement over two pins, external spline 

h/lRi [MRI] = measurement between two pins, interna1 spline 

W = measurement over k teeth, external spline 

2 = number of teeth 

m = module 

Pb = base pitch 

p = circular pitch 

@Fe = fillet radius of the basic rack, external spline 

@Fi = fillet radius of the basic rack, interna1 spline 

E = basic space width, circular 

E max = actual maximum space width, circular 

E min = actual minimum space width, circular 

E,, EV1 = effective space width, circular 

S= basic tooth thickness, circular 

S max = actual maximum tooth thickness, circular 

S min = actual minimum tooth thickness, circular 

s, WI = effective tooth thickness, circular 

a = pressure angle 

aD = standard pressure angle 

a,i = pressure angle at pin contact diameter, interna) spline 

a ce = pressure angle at pin contact diameter, external 

spline 

ai = pressure angle at pin centre, interna1 spline 

a, = pressure angle at pin centre, external spline 

aFe = pressure angle at form diameter, external spline 

aFi = pressure angle at form diameter, interna1 spline 

k-j,--h-f- e and d = fundamental deviation on the 

external spline = c, min 

H = fundamental deviation on the interna1 spline 
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ISO 41!56-1981 (El 

Tables 1 and 2 give the basic dimensions and fundamental formulae, a graphical presentation of which is given by figure 2. 

Table 1 - Theoretical dimensions for spllines 
Dimensions in millimetres 

Module 
m 

Circular 
pitch 

P 

Basic space width or tooth thickness 
at pitch diameter E or S 

Base pitch 

Pb 
--1 

a!D 37,5O 

24,923 9 

Tooth 
o!D 30” * -- 

&D 30” 

-- 
o!D 45” 

- 

&D 45O &D 30” QD 37,5O 
-- 

15,708 10 31,416 15,708 

12,566 

27,207 0 

21,765 6 

16,324 2 

13,603 5 

25,133 12,566 19,939 2 

14,954 4 18,850 9,425 9,425 

5 12,462 0 15,708 

12,566 

9,425 

7,854 

6,283 

4,712 

7,854 

6,283 

- 

- 

- 

5,553 6 

4,442 9 

3,887 5 

4 9,969 6 

7,477 2 

6,231 0 

10,882 8 

8,162 1 4,712 3 

2,5 3,927 6,801 7 7,854 

6,283 

5,498 

3,927 

3,142 

2,749 

3,927 

3,142 3,142 2 

1,75 

4,984 8 

4,361 7 

5,441 4 

4,761 2 2,749 2,749 

1,5 4,712 2,356 2,356 2,356 4,081 0 3,738 6 3,332 2 

1,25 3,927 1,963 1,963 1,963 3,400 9 3,115 5 2,776 8 

1 3,142 1,571 1,571 1,571 2,720 7 2,492 4 

0,75 2,356 1,178 1 ,178 1 ,178 2,040 5 1,869 3 

Or5 1,571 0,785 0,785 0,785 1,360 4 1,246 2 

2,221 4 

1,666 1 

1,110 7 

0,555 4 0,25 0,785 0,393 

* For illustration purposes : relative tooth sizes for various spline modules for pressure angle aiD = 30”. 
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ISO 4156-‘l981 (E) 

Table 2 - ForanuBae for dimensions and tolerances for all fit classes 

Pitch diameter 

Base diameter 

Circular pitch 

Base pitch 

Effective Upper deviation, external 

Minimum diameter, interna1 

30°, flat root 

30”, fi I let root 

37,5 O, fillet root 

45’, fillet root 

Maximum major diameter, interna1 

Minimum form diameter, interna1 

30°, flat root and fillet root 

37,5O, fi I let root 

45” , fi I let root 

Minimum diameter, interna1 

Maximum minor diameter, interna1 

m < 0,75 

0,75 < m < 2 

m>2 

Basic space width and 

Minimum effective space width 

Maximum actual space width 

class 4 

class 5 

class 6 

class 7 

Minimum actual space width 

Maximum effective space width 

Maximum major diameter, external 

30°, flat root and fillet root 

37,5’, fillet root 

45”) fillet root 

Minimum major diameter, external 

m < 0,75 

0,75 < m < 2 

ma2 

Maximum form diameter, external 

Maximum minor diameter, external 

30”, flat root 

30”, fillet root 

37,5’, fillet root 

45”, fil let root 

D 

Db 

P 

pb 

% 

D ei min 

D ei min 

D ei min 

D ei min 

D ei max 

DFi min 

DFi min 

DFi min 

Dii min 

Dii max 

Dii max 

Dii max 

E and 

E v min 

E max 

E max 

E max 

E max 

E min 

E v max 

D ee max 

D ee max 

D ee max 

D ee min 

D ee min 

D ee min 

DFe max 

Die max 

Die max 

Die max 

Die max 

Formul a 

mZ 

m z Cos O”D 

Km 

x m Cos aiD 

resulting from deviation allowance (fundamental) 
k-j,--h-f-eandd 

m(Z+ 1,5) 

m(Z+ 1,8) 

m(Z+ 1,4) 

m(Z+ 1,2) 

D ei min t (T t h)/tan aD (sec note 1 ) 

m(zt 1) + 2cF 
m(z t o,g) t 2 cF 

dz + 0,8) + 2 CF 

DFe max f 2 CF (Set? Ilote 2) 

Dii min + tol. H 10 

Dii min + tol. H 11 

Dii min + toi. H 12 

0,5x m 

E v min + (T + A) (sec note 3) 

E v min + (T + Al (sec note 3) 

E v min + (T + h) (sec note 3) 

E v min + (T + A) (sec note 3) 

E v min + h (sec 8.2) 

E max - h (see 8.2) 

m(z t 1) t esv/tan o!D (sec note 4) 
m(z t o,g) t es,/tan aD (sec note 4) 
m(Z + 0,8) + es,ltan QD (sec note 4) 

D ee max - tol. h 10 

. 

22) 

(Sec note 6) 

m (z - 1 ,5) t es&n aD 

m(Z- 1,8) + es,/tan &D 

m (z - 1 $1 t esv/tan Q!D 

m (z - 1 ,2) f es&an o!D 
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ISO 4156-1981 (E) 

Table 2 - Formulae for dimensions and tolerances for all fit classes (conchded) 

Basic tooth thickness 

Maximum effective tooth thickness 

Minimum actual tooth thickness 

class 4 

class 5 

class 6 

class 7 

Maximum actual tooth thickness 

v max - (T + A) (sec note 3) 

v max - (T f A) (sec note 3) 

v max - (T + h) (sec note 3) 

v max - (T + A) (sec note 3) 

Minimum effective tooth thickness 

Total tolerance, space width or tooth thickness 

Form clearance 

- Pin diameter, interna1 spline 

Pin diameter, external spline 

Measurement between pins 

Measurement over pins 

Change factor, interna1 see section three, “1 nspection” 

Change factor, external see section three, “Inspection” 

NOTES 

1 (T + h) for class 7 - see clause 6. 

2 For all classes of fit, always take the &e max value corresponding to the H/h fit. 

3 See clause 6 and section two - tables of dimensions. 

4 Take a null Upper deviation value for j, and k fundamental deviations. 

5 See section two : “Dimensions”, and section three : “Inspection”, concerning &oice of pins. 
6 For h, see figures 3,4,5 and 6. 
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ISO 4156-1981 (E) 

E max 
(actual space width) 

E min - 

E vmax - 

E v min 
(effective space width) 

a\1 max 
(effective tooth thickness) 

S vmin - 

S max - 

S min 
(actual tooth thickness) 

l- . 
i 

Piece 

actual effective 

E basic 
-0,5 n m- 

S 
z 

basic : 

Figure 2 - Graphical representation of tables 1 and 2 
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ISO 4156-1981 (El 

3.2 Subscripts 

The following subscripts (see also the note in 3.1) are used as 
part of the above general symbols to designate relative con- 
ditions or locations : 

ilIl = minor or interna1 (in this last case, in the last position) 

e CE1 = major or external (in this last case, in the last position) 

,[Bl = at base 

C = at contact point 

&FI = pertaining to form diameter 

“[VI = effective 

w = active 

,Ml = pertaining to gauges 

- of engagement Y- 
n = standard 

4 Pressure angle (standard) 

Standard pressure angles included in this International Stan- 
dard for involute splines are 30°, 37,5’ and 45’. 

5 Type of fit 

This International Standard deals with only one type of fit, the 
side fit, for 30°, 37,5O and 45O pressure angle splines. Formulae 
for the dimensions and tolerances for these splines are shown 
in table 2. 

5.1 Side fit 

In this fit, the mating members contact on the sides of the teeth 
only. Major and minor diameters are clearance dimensions. The 
tooth sides act as drivers and centralize mating splines. 

5.2 Spline fit classes 

This International Standard provides the side fit in six spline fit 

** 

Tolerance based on pitch diameter 

i = 0,45 $D + 0,001 D 

i = 0,004D + 2,l 

for-D Q 5OOmm 

forD > 5OOmm 

Tolerance based on space width or tooth thickness 

classes as follows : 

Spline fit class Effective interfeaence 

H/k cVmax = (T + A) 

T+A 
MS CV max = deviation allowance j, = - 

c ) 2 

Effective looseness 

H/h Cv min = deviation allowance h = zero 

H/f CV min = deviation allowance f 

H/e Cv min = deviation allowance e 

H/d Cv min = deviation allowance d 

The deviation allowances (fundamental) k - j, - h - f - e 
and d are the standard deviations selected from ISO/R 286 /SO 
System of limits and fits - Part 7 : General, tolerances and 
deviations, which are applied to the external spline. A pre- 
scribed maximum effective interference or minimum effective 
looseness is obtained, allowing the fitting by adjusting from the 
zero line the maximum effective and minimum actual limit 
values of tooth thickness by the amount of the deviation 
allowance (see 8.72). The spline dimensions in the spline 
tables of this International Standard are given for spline fit class 
H/h, C, min = zero. 

6 Space width and tooth thickness, 
total tolerance (T + A) 

Tolerance classes 

This International Standard includes four classes of total 
tolerance ( T + A) on space width and tooth thickness selected 
from a combination of tolerance units (i) in ISO/R 286. The 
tolerance classes are indicated below, with corresponding com- 
bination of tolerance units (i). For the calculation of T and Â, 
sec clause 8. The values of Â. are given in tables 3 to 6 of 
clause 8. 

Spline tolerance Tolerance unit 

class (il 

4 = (10 i* + 40 i”“) 

5 = (16 i* + 64 i”“) 

6 = (25 i* + 100 i”“) 

7 = (40 i* + 160 i”“) 

i = 0,45 $?m + 0,001 E (or SI 

where 

D is the pitch diameter in millimetres; 

E is the basic space width in millimetres; 

S is the basic tooth thickness in millimetres. 

the resultant ( T + A) in micrometres. For ( T + Â) in millimetres, multiply the result by 0,001. 

For the calculation of tolerance units (i), only the above indicated formulae (notes *, **) are to be taken into consideration. 
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ISO 41564981 (El 

It should to be noted that total values ( T + A) may always be 
subtracted from the limit values of space width and tooth 
thickness given in section 2 and are usable even if the chosen 
fit class is other than H/h. 

volute spline of infinitely large diameter on a plane at right 
angles to the tooth surfaces, the profile of which is used as the 
basis for defining the standard tooth dimensions of a system of 
involute splines. 

NOTE - Below are listed the combinations of tolerance qualities IT 
corresponding to the combinations of tolerance units (i) indicated 
above. Those combinations of tolerance qualities IT are given only to 
indicate the conception principle of the tolerance system regarding its 
eventual extension, and only to rediscover the corresponding com- 
binations of tolerance units (il. 

7.2 The reference line is a straight line crossing the profile of 
the basic rack, with reference to which the tooth dimensions 
are specif ied. 

Spline tolerance Tolerance quality 

class W-I 

4 = (IT 6* + IT 9”“) 7.3 The profile of the basic rack for the standard pressure 

5 = (IT 7* + IT 10”“) angle splines is represented in the following figures : 

6 = (IT 8* + IT II**) 

7 = (IT 9* + IT 12”“) 
figure 3 : 30° flat root spline, for modules 0,5 to 10; 

figure 4 : 30° fillet root spline, for modules 0,5 to 10; 

7 Basic rack profiles for spline figure 5 : 37,5O fillet root spline, for modules 0,5 to 10; 

7.1 The basic rack is a section of the tooth surface of an in- figure 6 : 45’ fillet root spline, for modules 0,25 to 2,5. 

* Tolerance based on pitch diameter. 

Tolerance based on space width and tooth thickness. 
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nm 4 - 

e 0,5nm A 0,5n:m e 

I -Pl=i =0,2m* / 

I nternal spline 

External spline \ 

i Reference line 

Figure 3 - Profile of the basic rack for 30° flat root spline 

External spline 

Reference line 

Figure 4 - Profile of the basic rack for 30’ fillet root spline 

* and ** See next page. 
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ISO 4156-1981 0 

I 
PFi = 0,3m” 

Reference line 

Figure 5 - Profile of the basic rack for 37,5’ fillet root spline 

Interna1 spline 

Figure 6 - Profile of the basic rack for 45O fillet root spline 

NOTE concerning figures 3 to 6 : 

* For interna1 splines (hub), the form diameter, obtained by generating from the basic rack, is always greater than the form diameter shown in the 
tables of dimensions (sec section two), which corresponds in all fit cases to the major maximum diameter of the shaft (with Upper deviation - es, - 
zero) increased to diametral form clearance (2 c,-) equal to 0,2 module. 

** For external splines (shafts), cF is obtained by generation from the basic rack @Fe maX 1 and for H/h fit (sec note 2 under table 2). 

The size cF indicated is in fact a deviation permitting the form clearance cF given in table 2 to be obtained and is equal to 0,l m. 

11 
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ISO 4156-1981 (E) 

7.4 The minimum radial form clearance, CF, shown in the 
basic rack profiles is equal to 0,l m for all pressure angle 
splines. 

The form clearance is modified for fits other than H/h. 

7.5 External splines may be produced by generating with a 
pinion-type shaper cutter or with a hob, or by cutting with no 
generating motion using a tool formed to the contour of a tooth 
space. External splines are also made by cold forming, and in 
these cases are usually of the fillet root design. Interna1 splines 
are usually produced by broaching, by form cutting, or by 
generating with a shaper cutter. Even when full tip radius tools 
are used, each of these cutting methods produces a fillet con- 
tour with individual characteristics. Generated spline fillets are 
curves related to the prolate epicycloid for external splines and 
the prolate hypocycloid for interna1 splines. These fillets have a 
minimum radius of curvature at the point where the fillet is 
tangent to the external spline minor diameter circle or the inter- 
nal spline major diameter circle, and a rapidly increasing radius 
of curvature up to the point where the fillet becomes tangent to 
the involute profile. 

The values in table 10 may be used as minimum radii of cur- 
vature for stress calculations and they may be specified as the 
minimum fillet radius. These values are based on the fillet 
radius shown on the basic rack profiles. For cutting of interna1 
and external splines by generating, with the same pinion-type 
shaper cutter, the tool design Will have to be made according to 
the dimensions of the interna1 splines to be obtained. 

8 Machining tolerances and variations 

8.1 Variation allowance (il) 

The variation allowance, being the addition of the total index 
variation, total profile variation and total lead variation, has an 
effect on the effective fit of an involute spline. The effect of 
these individual spline variations on the fit is less than their 
total, because areas of more than minimum clearance cari have 
form, lead, or index errors without changing the fit. It is also 
unlikely that these errors would occur in their maximum 
amounts simultaneously on the same spline. For this reason, 
total index variation, profile variation and total lead variation are 
added together statistically and 60 % of this total is taken to 
determine the effect that these variations have on spline fit. On 
this basis, the variation allowance becomes as follows : 

L = 0,6 [(total index variation)* + (totale profile variation)* 
+ (total lead variation)*] 1’2 

The above variation allowance is based on a length of engage- 
ment equal to one-half the pitch diameter. Adjustment on the 
variation allowance may be required for a greater length of 
engagement. 

8.2 Machining tolerance (T) 

The machining tolerance (T) is derived from the difference be- 
tween the total tolerance (T + 3L) and the variation allowance 
(A), i.e. (T + A) - il. 

The division of total class tolerance between machining 
tolerance and variation allowance outlined in 8.1 and 8.2 is 
recommended for general guidance. Design requirements or 
specific processes utilized for spline manufacture may require a 
different division. 

12 
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ISO 4156-1981 (E) 

Table 3 - Variation ailowance, A - Modules 025 to 1 
Values in micrometres 

r 4 
m = O,50 m = 0,X 

Tolerance elass Tolerance class 

4 15 b I 7 I 
of teeth 

I 6 6 7 

23 
36 

24 L 
37 

25 38 

39 
26 

7 40 

27 
41 

42 

43 

45 

31 
46 

47 

32 

48 

33 
49 

34 
50 

51 

35 

52 

36 

37 

53 

54 

55 
t 

6 7 

22 34 

21 
32 35 

23 

16 

11 

33 

36 

24 

22 

15 17 

34 

37 

25 g 

38 

12 

39 
26 

23 
35 18 

16 

40 

27 

36 13 41 

24 19 

28 42 

37 

25 
20 

43 

29 

14 

38 .’ 44 

12 

30 

45 

21 

26 39 

18 31 46 

15 

40 
47 

22 

13 32 - 

27 

19 
48 

16 
41 

23 33 ’ 
49 

11 
16 

11 

17 

18 

12 
13 19 

28 42 

43 
29 

20 
44 

- 30 45 

13 
14 

19 

1 15 20 

14 

I - 1481 24 1 / \ 4 
25 

i 

21 
16 

31 

32 32 

35 52 33 

34 

35 
53 

36 

37 

22 

17 

18 

16 23 
38 

39 

40 

41 

42 

43 

44 

45 

46 

54 

-’ 37 

55 

26 

38 56 

57 

24 

17 
47 

39 
19 48 

58 49 

50 

51 
40 

59 52 

53 

54 1 A #wh 

25 

18 
28 

20 

26 41 bU 
55 

13 
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SO 4X6-1981 (E) 

Table 3 - Variation allowance, Â. - Modules 0,25 to 1 (conchded) 
Values in micrometres 

m = 0,50 m = 0,75 I Z m = 0,25 

Tolerance clas Tolerance class Tolerance class 

6 7 5 6 7 4 5 6 6 

41 

42 

30 

31 

45 

32 46 

33 

47 

48 

24 34 
49 

35 50 

27 37 

56 

41 
33 49 18 

26 

23 38 

42 50 

34 

19 27 39 

19 16 

-- 

17 

28 

43 

57 
21 

51 

40 

52 
28 

20 41 

53 

29 

54 42 

55 21 43 

58 24 

35 

59 20 29 
I 71 I 
I ~~ 72 I 

22 

60 

61 

36 

37 

44 25 

21 

78 

79 

80 
- 68 

81 

82, 

83 

69 84 

85 

86 

87 
70 

88 

89 

90 

71 91 

92 

93 

94 
72 

95 

96 

97 

98 
73 

99 

100 

30 
62 23 

18 

45 

26 

I 89 I 

38 

r-- 92 I 56 

r 93 I 31 46 

63 
30 

44 

64 

31 
19 65 

27 22 
22 

39 57 
45 

47 66 25 
32 

14 
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ISO 4156-1981 (El 

Table 4 - Variation allowance, Â. - Modules 1,25 to 2 

Z 
Number 
of teeth 

m = 1,25 

Tolerance class 

4 I 

m=l3 

Tolerance class 

5 6 7 4 

26 
18 7 40 

13 
27 

41 

19 42 
28 ' 

14 
I 43 

29 . 
20 44 

30 45 15 

m= 1,75 

Tolerance class 

Values in mi crometres 

m=2 Z 

Tolerance class Number 

6 
2 12 

7 

8 

9 13 

10 

11 

17 

p-1 ‘4 1 
- - 
15 

16 

17 15 

18 

19 

20 r 

21 46 
31 

- 47 

32 / 16 
22 

48 

5 6 7 4 5 6 7 4 5 6 7 of teeth 
I 

18 27 41 19 28 43 29 44 6 
13 20 

28 42 29 44 14 30 45 7 
19 - 20 GI 43 45 21 31 47 8 

4 29 b44 14 .' 7 30 ' 46 48 9 
20 ( 21 " - 15 22 32 . 

45 31 47 10 
' 30 ' 49 

15 33 11 
21 ' 46 22 32 48 

16 23 50 12 
1 31 . 34 

47 49 51 13 
33 ' 

22 Iw 148 1% I 23 50 124 35 52 14 
L 

15 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

32 18 

33 

34 

35 

36 

37 
' 19 

38 

39 

40 

41 

42 

43 

44 20 

45 

46 

47 

48 

49 

50 

51 21 

52 

53 

54 

55 22 

33 49 

23 
.50 17 

34 

1 51 . 

24 
35 

52 
18 

53 
36 

25 

54 

37 19 
55 

26 

56 
38 

57 
20 

27 39 

58 

40 
59 

28 L a 21 

60 

- 41 

61 

29 

42 
62 22 

43 63 

30 

64 
23 

44 ' 

31 65 

1 

16 
-rd 33 35 52 25 r 

23 50 24 17 
T 37 55 , 

17 53 18 
'34 51 - 36 18 26 56 19 

- 25 54 38 
24 57 20 

35 52 37 I 55 21 -- -6 -Pb 

22 53 
36 1 

25 
54 B 

126 138 156 1’9 59 2, l L-----i 
40 . 

57 28 24 
60 

27 39 25 
58 ' 41 

61 26 
37 

55 
19 

26 
56 

38 

1 20 1 I 
59 29 27 

40 42 62 
28 

' 57 - 1 28 60 7 
63 29 

41 43 
27 39 30 30 

58 20 . 61 21 64 31 
44 7 

28 

H -* 1 30 1-j 64 1 -~ II-1 67 I 36 I -- 
61 46 - 

44 32 68 37 
29 65 

42 38 
62 . 47 69 , 

31 39 
45 66 

23 40 
63 22 33 70 ' 

43 48 41 
67 

30 46 42 
1 64 32 71 . 

43 
I 68 

44 

45 

46 

47 

48 

49 -- 
67 A 71 75 

46 25 50 
32 34 49 

51 
1 68 24 72 36 76 

52 52 
. 

47 69 
33 

70 25 1 I I I I 1 1 1 . 
I I 1 I I 1 1 1 1 1 1 
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ISO 4X56-1981 (E) 

Table 4 - Variation allowance, A - Modules 1,25 to 2 (conchded) 

Values in micrometres 

m=2 z 
Tolerance class Number 

m = i,75 Z 
Number 

m = 1,25 

Tolerance class . 

m= 1,5 

Tolerance class Tolerance class 

I of teeth 14 I 5 6 7 

65 

45 66 

67 

46 , 

68 

47 
69 

70 
48 

71 

49 ' 

72 

50 
73 

74 

51 

75 

52 
76 

77 

53 

78 

54 

79 

55 
80 

6 7 

70 
48 

71 

49 

72 

50 73 

74 

51 ' 

75 

52 76 

77 
53 

m 78 

54 
79 

80 
55 

81 

56 1 

82 

57 
83 

84 

58 J 

85 

59 
86 

6 7 

74 

51 
75 

52 76 

77 
53 

78 

54 
79 

80 
55 

81 

56 
82 

83 
57 

84 

58 

85 

59 86 

87 
60 

- 88 

61 
89 

90 
62 

91 

63 
92 

56 

57 
23 33 35 

31 26 

25 

26 

-- 

27 

36 38 
34 

24 
32 27 

37 

35 

33 28 
25 

40 
38 

36 

34 

42 

39 

26 
37 

28 

35 40 

30 

38 

43 
27 

41 
29 

30 

36 

39 
31 44 

42 

28 

37 
92 

93 

94 

95 

96 

97 

98 27 

99 

100 

45 

32 

46 
38 29 

41 31 

44 33 
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60 4156-1981 (E) 

Table 5 - Variation allowance, Â. - Modules 23 to 5 

~5 16 17 14 1 I 7 I of teeth I - - 
/ I I . 

1 21 31 47 II5 1 22 133 1 50 II7 125 1 37 1 56 118 1 77 1 4n 1 GI 1 c; - -- -- -- -. -- -- -. .- ” 

22 32 49 23 34 52 26 38 
1 16 

57 
118 

19 28 41 7 . b 
33 23 50 24 35 53 39 59 29 43 64 8 - 1) . 

34 

27 

51 36 54 40 

20 

*17 25 lg 

60 30 44 66 9 

1 45 1 67 1 10 1 24 I 35 te++ 37 55 28 41 62 21 

LU LE1 
LL 

.39 L-- 
43 64 32 _. 70 12 

27 59 30 44 21 66 33 31 48 72 13 - . 
56 19 26 38 40 60 28 4- -. -4 r , , 1 riA 

I I 57 I I 1 41 1 61 1 

-l-El 
Lu 5 1 67 1 1 49 73 14 

31 -~ + 
46 

34 

22 
68 

24 
50 75 15 

37 47 fw 35 --E-l- 39 27 -- 2. 2g . 

I 
. I 

L-t 
. -- . . . . vv I ’ 

59 
42 

40 1 
60 

33 
28 43 30 64 

48 
23 L-l 

41 61 21 65 44 4- , - rqn . 
66 

42 62 ’ 29 31 AK 

I -- 51 76 16 

-- - 70 I 52 77 17 
25 

I 1 I 36 
I 53 79 18 

9 1731 I 37 54 m 
3c 

u-r Lv 50 74 
24 g 38 - 

75 
35 51 4 27 , 

76 84 22 
mn 57 . 

85 32 - 
3Y 

WV L” 

v 

53 78 28 40 58 86 24 

t--l 66 1 L3 ) 
79 

26 37 
59 87 25 

54 r 41 
80 60 88 7G - - -- WV 

1 29 
55 81 27 

38 
89 

-42 c’ 
27 82 

* 56 7 
83 30 29 

39 
62 92 

’ 43 
57 84 63 93 2n 

1 I 
281 1 1851 1 

, 
Ï- 

I VI 
I 90 1 28 

I 45 -- 
67 72 

34 ’ 
46 68 

49 
32 

73 
7 24 CA 

33 
51 

70 
48 

75 
f 

25 76 - ’ 71 

40 58 . 44 64 - 

36 l 
86 31 

I 52 
-- 

77 Al 59 87 AK 65 96 32 - - .- 
--La 50 73 37 

35 74 
t I 

66 97 34 
29 160 88 32-r 

98 35 
46 67 . 

42 61 89 99 36 

90 33 68 100 T G7 37 47 
I 

1-- 1751 l- 
1511 I I 38 -- 

55 81 

30 

43 
91 

I . I 

t--M 76 
27 

92 
7 - 63 

36 
52 

82 ‘1 3 34 
56 44 39 21 t- 

1 -” 77 I-1 (-1 83 1 “’ I-1 64 1 94 I-1 49 71 104 ;; 
t . . t 

45 t-icL-l 35 t 72 105 43 

I 

j 53 I ,~ , , , -- . I rn . rn . . 

#” 
37 28 

84 
7 

40 
50 

54 79 58 85 
96 r 

32 L 66 
97 

46 b 

80 
86 51 

38 
59 

55 41 
67 98 36 

’ 29 T 
81 

87 

, 60 
33 47 99 

t 
88 

68 L 52 
56 82 

100 
. 

39 42 1 37 
61 89 r 

83 
57 30 90 

84 
62 1 70 I 

40 
43 - -- 

91 
-- 

' I 
54 -. -- 

t- 
58 

"7 
85 - 63 . 

31 
35 71 104 y .--- 

44 
79 

92 39 55 116 55 
. 1 I I I I I 1 I I 1 1 I I I 
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ISO 4156-1981 (E) 

Table 5 - Variation allowance, Â. - Modules 2,5 to 5 (concluu’ed) 
Values in micrometres 

m=5 Z 
Tolerance class Number 

I 

59 I 85 I 124 I+F 

I “” 1131 I 7!ï I .-. -- 
132 76 

L ;n I 
ni # 

t- - 

64 c 93 
135 

t 

80 

1 
81 

136 
82 

94 
65 137 83 

1 f 

84 
138 

95 85 

66 II39 86 

1 ! 96 1140 I+i 

6g 1lOOyJ+-j 

I-r-T 

I 
94 

t 

7 0 I lol 1tii-i-Fl 

m=3 I m=4 

Tolerance class I Tolerance class 

32 

60 

88 

61 
89 

90 

62 
91 

63 92 

64 
93 

A 94 

65 
95 

96 
66 

1 97 

67 
98 

68 99 

100 
69 

' 101 

70 
102 

103 
71 

104 

72 

105 

73 106 

42 

30 
- t---j 97 137 } I I IV 

I I 41 

42 

1 67 H 98 I 53 I 76 

t 
I 
1 

43 111 

33 
47 / 68 / 99 1 I-1 77 Il2 

I 4 )----Ill2 
I ,” 

38 54 
1 100 78 L 

114 
69 

48 
dol 79 115 

55 

31 44 

34 
43 

45 

46 

32 

44 
35 

36 

50 1 -- 1105 ] 1 57 / -- II 

45 

46 

52 l 75 vo9 142 14 - 
1 

l--t-l I lB61= 

48 

37 

38 

1 60 t-j 126 47 88 

89 

90 

91 

92 35 

93 

94 

95 

96 

97 

98 36 

99 

100 

49 

I 77 I I 42 I GI . -1 -- ) 112 1 -- ) - / 88 r,,, 
48 

50 

-t-i -114 I 44 I I 90 t- 
49 

39 
51 

i- 
107 

74 1 80 
56 I I 116 45 50 
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ISO 4156-1981 (E) 

Table 6 - Variation allowance, A - Modules 6 to 10 

z 
Number 
of teeth 

6 

7 

m=6 m=$ m = 10 z 
Tolerance class Tolerance class Tolerance class Number 

4 5 6 7 4 5 6 7 4 5 6 7 of teeth 

20 29 43 66 33 50 75 25 37 55 84 6 23 
30 45 68 34 51 77 26 38 57 87 7 

- 31 + 

L 8 I L’ 1 31 1 46 1 69 1 24 1 36 1 53 1 79 1 27 1 40 1 59 1 $39 1 8 I -- - _ -- -- -- -- -- 

22 32 47 71 25 37 54 82 28 41 61 91 9 9 

I 10 33 49 73 26 38 56 84 29 42 62 94 10 
23 

11 34 50 75 39 57 86 43 64 96 11 

27 b 3o 12 24 35 51 76 40 58 87 44 65 98 12 

13 52 78 28 41 60 89 31 45 67 100 13 
- 25 36 

c;? _ - RO 61 91 32 46 68 102 14 
29 

I 
42 

1 62 1 93 47 70 104 15 
* 33 

95 48 71 106 16 

17 57 84 44 65 96 34 49 72 108 17 
27 39 31 

18 58 85 45 66 98 50 74 110 18 
35 ---- 

19 40 59 87 46 67 100 51 75 112 19 
28 A 32 

20 60 88 68 101 36 52 76 113 20 
/ 41 47 

21 90 69 103 53 78 115 21 
’ 29 1 61 33 . - 37 L 

22 42 91 48 70 104 54 79 117 22 

I I 1 62 1 92 1 34 1 49 1 72 1 106 1 38 1 1 80 -- 1 119 1 23 I -- 
55 ’ 

73 107 81 120 24 
50 39 v 

74 109 56 82 122 25 

/ 
36 

57 84 124 26 
r 

28 32 

7” 112 58 

t 

I I 1 I I 18511251 27 

I I 77 I 113 86 127 28 
41 C;a -- 

-- I 
46 37 

I 
53 I 

29 I 100 78 1 114 I 
“V 

87 1 128 1 29 
I c I I 

54 79 116 60 88 130 30 
42 

30 
33 1 38 I I 

31 69 102 1 80 1 
7 48 r 

32 70 103 

A 34 - 3g 81 33 71 104 
49 

L-1 1 120 r 

1 34 
1 72 --- 

35 
35 50 

106 

36 73 107 
7 58 

37 74 109 85 
51 41 

38 36 110 59 86 

t- 52 1 75 
39 -- _ 

42 
40 76 112 I 6o 18s1129 

53 
41 1 37 

42 
54 

43 38 

3 -- I 79 

I 80 

E-t 65 ' 
37 -- 95 140 

46 126 66 96 142 38 I I I , 

111 I 1 1 87 1 127 97 143 39 
47 67 ' 

98 144 40 1 
130 68 99 146 41 

61 89 
131 48 100 147 42 

69 ' 
101 149 43 I -- I I -- I -- I 

I 116 I I 1 91 I 133 44 -- 70 102 150 
49 L 

151 45 
I I , 

-- 
I 

72 15 103 

118 I l I 
71 

t 
136 -- 104 153 46 

Y? 50 
57 72 105 154 47 

46 39 
Y3 

47 81 1 
64 

119 45 .- - __ 
56 

48 -J-ïZ--1 94 138 106 155 48 
82 65 1 

49 40 121 95 139 
57 46 

1 1 
51 
-- 1 

73 
-- 156 1 49 

- I 

1 

I 1n7 . I . -. 
50 83 122 96 140 1 158 1 50 , C?G: 1 I 74 I 

51 123 
58 84 

52 41 47 t 

t 

w” 126 69 100 77 112 164 55 t 
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Table 6 - Variation allowance, ,I - Modules 6 to 10 (csnclua’ed) 

Tolerance class Tolerance class Tolerance class 

Values in micrometres Values in micrometres 

I ‘” I 102 I 149 I 55 I 1114 1168 1 58 

I I I IVU I IC;I I 116 170 60 
80 * 

I --- 117 171 61 
- 44 - 

62 I I I 173 62 

t 63 l 
I 64 I 

1 
J75 64 
17G 65 I 65 I 45 64 135 

93 
107 156 

' 74 . a 58 
136 52 157 

108 1 
137 

65 94 
158 

1.38 
75 

IRCI l.c;Q !ïa 
T ILL 

.-- .WV .VV YV 179 68 

95 53 160 123 180 69 
139 76 110 1 85 

66 161 124 181 70 
96 L 60 . 

140 111 162 183 1 1 141-l ---z 86 125 54 / 77 163 184 :: 67 g7 ,,3 1 

I ‘IL I Ifal I GI l I 17G I 18G I 73 

I 66 I 

I-146 

l 72 I 47 

1 I 142 I I , , .-. , -. 
113 165 98 143 7Q 

68 c G 
114 . 

99 144 167 62 
79 

145 
69 100 

115 168 
/ 

146 56 169 
80 116 

170 63 
101 147 

70 117 171 
1 

I 
87 ’ ‘-- .-- 

127 186 74 

I 
IV 

i5 I 11661 I 1 128 1 187 1 75 - 
88 . 

188 76 
130 ILJ 

1 

189 77 

89 . 130 190 78 .-- .-v 

191 79 
9P 171 I 

-i lo2 k-i ES H 118 

J 131 
192 80 

;7 I 132 193 81 

- -- 

71 150 

I 80 I 

2 134 t%-t- 84 
-- - 

103 
-- 

’ 9: 
58 .V. 

151 ' 120 65 r 
175 135 198 85 

72 104 m 83 1 a2 f 
152 176 Ju 1 136 1 199 1 86 

I 88 I 

-F !,,,j 85 1 123 !1801 67 

I 89 I 

t- 

138 202 89 
95 

203 90 
- 139 

204 91 
96 1 

14n 92 

I+l 52 74 107 156 60 181 
7 124 . 

182 
108 157 ’ 86 ’ 

125 68 

75 158 61 
183 

109 126 
159 87 11841 - 

4 1 1 1 

92 I 

53 

110 160 
185 69 

127 
76 

17” 
186 97 

62 1 
1 210 

uu 
161 

88 
144 

111 
128 187 211 98 

' 
188 70 

77 162 
212 99 

t T 89 129 ' 
112 63 

145 
189 100 213 100 
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8.3 Total index variation (F’J 

The total index variation is the cumulative pitch error between 
the two greatest opposite pitch errors over any sector of one 
half circumference. The total index variation (FP) is a standard 
tolerance grade selection from ISO 1328, ParaIe/ invo/uae 
gears - /SO System of accuracy. The following formulae are 
used in this International Standard for the total index variation 
(F& expressed in micrometres : 

Spline tolerance Total index variation (FP) 

class Formula 

4 2,5 \E + 6,3 

5 3,55 JL + 9 

6 5 &- + l2,5 

7 7,l -JL + 18 

where length of arc L = m 2 x/2. 

8.4 Total profile variation (jj) 

The total profile variation is the amount of absolute values of 
the two greatest opposite variations of the flank surface irregu- 
larities of the actual profile that depart from the theoretical 

DFi 

Centrai third 

Dii 

profile. A positive variation is in the direction of the space, and 
a negative variation is in the direction of the tooth, as shown in 
figure 7. The total profile variation vi> is a standard tolerance 
grade selection from ISO 1328. The following formulae are 
used in this International Standard for the total profile variation 
(@ expressed in micrometres : 

Spline tolerance 

class 

Total profile variation (Q 

Formula 

4 1,6 tpf + 10 

5 2,5 pf + 16 

6 4 pf + 25 

7 6,3 tpf + 40 

where tolerance factor pf = m + 0,012 5 m 2. 

The permissible positive variation on external splines and the 
negative variation on interna) splines from the design profile 
within the central one-third of the flank depth to the form 
diameter shall not exceed one-third of the calculated values. 
See figure 7. 

NOTE - The middle point is situated on the involute at an equal 
distance from the major diameter of the external spline (Dec) and from 
the minor diameter of the interna1 spline (Dii). This point is the 
reference for the computation of pin diameters. 

, %----- Reference profile 

Positive variation - 

Negative variation 

D ee 

- Central third 

D Fe 

Interna1 space External tooth 

Figure 7 - Profile variations 
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8.5 Total lead variation (FB) spline in order to establish the spline fit classes without 
looseness or having maximum effective interferences or 

The total lead variation is the amount of absolute values of the 
two greatest opposite misalignment variations from the 
theoretical position, measured normal to the flank for the full 
length of spline. The total lead variation (Fp) is a standard 
tolerance grade selection from ISO 1328. The following for- 
mulae are used in this International Standard for the total lead 
variation (I$I, expressed in micrometres : 

minimum effective clearances (see table 7) and thus standardiz- 
ing on composite GO gauges. Figure 8 represents in graphical 
form the deviation allowances and spline class tolerance zones 
for the six spline fit classes as outlined in 5.2. 

8.7.2.2 Application of deviation allowance 

Spline tolerance Total lead variation (Fp) 

class Formula 

4 

5 

Q,bk+ 4 
wr+5 

The spline tables in section two of this International Standard 
are based on spline fit class H/h, which has a minimum effec- 
tive clearance equal to zero. Selection of a spline fit class hav- 
ing a different deviation al Iowance req 
external spline dimensions as follows : 

uires adj ustment to the 

6 1,25 &-+ 6,3 

7 2&+ 10 

a) For the deviation allowance selected (k - i, - h - f - 
e and d}, determine the Upper deviation value (es,) from 
table 7. 

where g is the spline length, in millimetres. 

8.6 Out-of-roundness 

This condition may appear merely as a result of total index and 
total profile variations described in 8.3 and 8.4, and requires no 
further allowance. However, heat treatment and deflection of 
thin sections may cause out-of-roundness, which increases 
total index and total profile variations. Tolerances for such con- 
ditions depend on many variables, and are therefore not 
tabulated. Additional tooth and space width tolerance must 
allow for such conditions. 

b) Adjust the maximum effective tooth thickness, S, MBX, 
and the minimum actual tooth thickness, Smin, specified in 
the spline tables, by the amount of the Upper deviation 
value (es,) shown in section two. 

c) Adjust major diameter and minor minimum and max- 
imum diameters (Dec, Di, min and Di, max) from the value 
given in table 8 for each deviation allowance and each 
pressure angle. 

For fit classes H /k and H/j,-., a null value of Upper deviation 
(es,) for the major diameter of the external spline (Dec) Will 
have to be taken. 

8.7 Eccentricity 

8.7.1 Eccentricity of major and minor diameters, in relation to 
the effective reference diameter of side fit splines, should not 
cause contact beyond the form diameters of the mating 
splines, even under conditions of maximum effective clearance. 
This International Standard does not establish specific 
tolerances. 

8.7.2 Deviation allowance from an H/h fit (without looseness 
or interference). If working conditions require looseness or in- 
terference, and the alignment of mating splines is affected by 
eccentricity of locating surfaces relative to each other and/or 
the splines, it may be necessary to prescribe a minimum effec- 
tive clearance by decreasing the effective and actual tooth 
thickness of the external spline by an amount sufficient to allow 
the misaligned splines to assemble. 

d) Calculate minimum and maximum dimensions over two 
pins, external spline (MRe min and MRe max) : 

A4 Re min = MRe min+ + (es,) Ke 

A-4 Re max ** = Ad,, min* + (es, + T) Ke 

Values of the factor Ke are given in section three. These for- 
mulae are approximate (sec section three; clause . . ., ap- 
proximation factor). In case of dispute, only calculated 
values according to the formulae stated in section three, 
clauses . . . to . . . (concerning dimensions between or 
over pins) shall be taken into consideration. 

Upper deviation (es,) values are given in table 7. 

e) Calculate the minimum and maximum dimensions over 
k teeth, external spline ( Wmin and W,,,). 

8.7.2.1 This International Standard provides standard devia- 
tion allowance k - js - h - f - e and d for application to the 
circular tooth thickness at the pitch diameter (SI of the external 

Values of minimum and maximum dimensions over k teeth 
are given for the fit class H/h in section three - Inspection 
- clause . . . For other fit classes, apply the corresponding 
formulae in section three, clause . . . 

* MRe min values corresponding to values of fit class H/h (sec section three). 

MRe max values corresponding to the maximum actual limits (machining). 
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a 

I 2 --TX-- - m A \ tn 
2 

---=(Y+1)+Y=^sa 
--O=Y 

\ 
I 

O=H- 

E .- - n 
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Table 7 - Limit deviations (es,) resulting from fundamental deviations 

1 pm = 0,001 mm 

Pitch diameter 
D 

mm 

External splines 

Upper deviation relative to basic tooth thickness, S, at pitch diameter, pm 

For fundamental deviations 

I nter nal spl ines 

Lower deviat ion 
relative to basic 

space width at pitch 
diameter, pm 

>3to6 

>6to 10 

> 10 to 18 

>18to30 

no tn 50 

<3 - 20 - 14 - 6 0 - A 0 v- r 
72 x 
.5 & 

0 

a 73 .- c” f 0 

0 g 0 
2 v) cn CO m - 0 ._ 0 

- 30 

- 40 

- 50 

- 65 

- 80 

- 20 

- 25 

- 32 

- 40 

- 50 

-10 

-13 

-16 

- 20 

-25 

u 

d f h i, k H 

1) For Sv max and S min, see section two’-- tables of dimensions. 

Basic tooth thickness, S, and basic space width e at pitch diameter, mm 

Module 0,25 = 0,393 Module 1,25 = 1,963 Module 2,5 = 3,927 Module 6 = 9,425 

Module 0,5 = 0,785 Module 1,5 = 2,356 Module 3 = 4,712 Module 8 = 12,566 

Module 0,75 = 1 ,178 Module 1,75 = 2,749 Module 4 = 6,283 Module 10 = 15,708 

Module 1 = 1,571 Module 2 = 3,142 Module 5 = 7,854 
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Table 8 - Reduction for minor and major diameters (Die and D,,) of external splines 
resulting from fundamental deviations 

1 pm = 0,001 mm 

> 10 to 18 

> 18to30 

> 30 to 50 

> 50 to 80 

>80to 120 

> 120 to 180 

> 180 to 250 

> 250 to 315 

> 315 to 400 

> 400 to 500 

> 500 to 630 

> 630 to 800 

1) For S, max and S min see section two - tables of dimensions. 

tan aD 30” = 0,577 33 

tan &D 37,5O = 0,767 33 

tan aD 45” = 1 
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D iameter 

Dii min Or Oee ma: 
mm 

<3 

>3to6 

>6tolO 

> 10 to 18 

> 18to30 

> 30 to 50 

> 50 to 80 

>80to 120 

> 120 to 180 

> 180to250 

> 250 to 315 

> 315 to 400 

> 400 to 500 

> 500 to 630 

>630 to 800 

> 800 to 1 000 

Table 9 - Tolerances for minor diameter - interna1 spline (Dii) 
Tolerances for major diameter - external spline (Dec) 

1 pm = 0,001 mm 

0,25 to 0,75 1 to 1,75 2to 10 0,25 to 0,75 1 to 1,75 2tolO 

HI0 HI1 HI2 h10 hll h12 

+ 40 
0 

+ 48 
0 - 

+ 58 
0 

+ 70 
0 

+ 84 
0 

+ 100 
0 

+ 120 
0 

Tolerances for Dii, pm 
for modules m 

+ 75 
0 

+ 90 
0 

+ 110 
0 

+ 130 
0 

+ 160 
0 

+ 190 
0 

+ 220 
0 

+ 250 
0 

+ 180 
0 

0 
- 70 

0 
-180 

+ 210 
0 

0 
- 84 

0 
- 210 

+ 250 
0 

+ 300 
0 

0 
-100 

0 
- 120 

0 
- 250 

0 
- 300 

+ 350 
0 

0 
- 350 

+ 400 
0 

0 
- 75 

0 
- 90 

0 
- 110 

0 
- 130 

0 
- 160 

0 
- 190 

0 
- 220 

0 
- 250 

0 
- 400 

+ 460 0 
0 - 460 

+ 520 0 
0 - 520 

+ 570 
0 

0 
- 570 

+ 630 0 
0 - 630 

+ 700 
0 

0 
- 700 

+ 800 0 
0 - 800 

+ 900 
0 

Tolerances for D,,, pm 
for modules m 

0 
- 40 

0 
- 48 

0 
- 58 
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TABLE 10 - Minimum fillet radius of internai or external splines (XDee iS the pressure angle at the maximum major 

resulting from fillet radius of basic racks (sec 7.5) diameter, COS QDee = D,/Dee max 

Module 

m 

10 

8 

6 

5 

4 

3 

2,5 

2 

1,75 

1,5 

1,25 

1 

0,75 

0,5 

0,25 

Minimum radius, mm, for 

aD = 30” aD = 30” &D = 37,5O Q!D = 45” 
(fig. 3) (fig. 4) (fig. 5) (fig. 6) 

0,2 m 0,4 m 0,3 m 0,25 m 

2,00 4,00 3,00 

1,60 3,20 2,40 

1,20 2,40 1,80 

1 ,oo 2,00 1,50 

0,80 1,60 1,20 

0,60 1,20 0,90 

0,50 1 ,oo 0,75 0,62 

0,40 0,80 0,60 0,50 

0,35 0,70 0,52 0,44 

0,30 0,60 0,45 0,38 

0,25 0,50 0,38 0,31 

0,20 0,40 0,30 0,25 

0,15 0,30 0,22 0,19 

0,lO 0,20 0,15 0,12 

0,06 

8.7.2.3 In the manufacture of external splines with a standard 
deviation allowance, standard cutters conforming to the basic 
rack cari be used by shifting the basic rack reference line radial- 
ly from its position touching the spline pitch circle. The spline 
tooth profiles remain as involutes; merely different parts of the 
same involutes, lying further inward or outward with respect to 
the pitch circle, are used. The amount of this radial displace- 
ment is equivaknt to 0,s es,/tan QD. 

8.7.2.4 The effect of the various magnitudes of Upper devia- 
tion (es,) on the tooth form have an effect on the circular tip 
thickness, at the major diameter of the external spline, which 
varies when the Upper deviation (es”) varies. The following 
checks should be made when applying deviation allowances : 

a) Check for tip thickness at major maximum diameter of 
external spline 

Tip thickness less than 0,25 m should be avoided. Tip 
thickness is computed as follows, considering II,, max 

S ee =D ee max [(Smi,/D) i- inv QD - inv (xDJ 

where 

S ee is the tip thickness; 

aD is the pressure angle at the pitch diameter; 

inv aD = tan QD - aD 

inv aDee = tan aDee - aDee 

S min is the minimum actual tooth thickness resulting 
from the deviation allowance. 

b) Undercut fillet at the root circle (interference) 

When a fit with Iooseness is selected, generating tools may 
produce undercut fillets on the external spline. Calculation 
using the appropriate tool data should be made to establish 
the presence or absence of undercutting and, if it exists, 
further calculations or a layout are then required to deter- 
mine whether the degree of undercutting is acceptable. 

Low tooth numbers and pressure angles introduce the risk 
of undercutting which occurs with basic rack generation 
when : 

(h, + O,5 A Die) > O,5 D sinz CXD 

9 Effect of spline variations 

9.1 Index variations 

These variations cause looseness or interference from one set 
of mating tooth sides to another. Since the fit depends on the 
areas with minimum looseness or interference, index variations 
reduce the effective looseness or increase the effective in- 
terference. 

9.2 Profile variations (sec figure 7) 

Profile variations reduce contact area. Positive profile variations 
affect the fit by reducing effective Iooseness. Negative profile 
variations do not affect the effective looseness. 

9.3 Lead variations 

The variations cause clearance variations and therefore reduce 
the effective looseness. 

10 Effective and actual dimensions for 
splines 

10.1 Effective and actual space width 

Figure 9 a) illustrates an interna1 spline with variations of index 
and profile. Figure 9 b) shows that a Perfect external spline con- 
tour (without variations) does not fit, even though each tooth 
has the same width as the mating space. TO allow the Perfect 
external spline to fit in any position, all spaces of the interna1 
spline must be widened by the amount of interference. This 
width, as shown in figure 9 c), is the actual space width of the 
interna1 spline. The effective space width is the tooth thickness 
of the Perfect mating spline. 
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10.2 Effective and actual tooth thickness 

The same reasoning applied to the external spline leads to the 
concept of effective tooth thickness which exceeds the actual 
tooth thickness by the effective variation (see figure 10). 

10.4.4 The maximum actual space width (&,.,.& minimum ac- 
tua1 tooth thickness (S,,,), and maximum theoretical clearance 
(c,~,) for spline fit class H/h are as follows : 

E max = 0,5 7-c m + (T + A) 

S min = 0,5 n: m - (T + A) 

10.3 Effective clearance (looseness or 
interference) 

C max =ê(T+ Â) 

The effective space width of the interna1 spline minus the effec- 
tive tooth thickness of the external spline is the effective 
clearance (looseness or interference), which defines the fit of 
mating parts. (This is strictly true only if high points - crests - 
of mating parts corne into contact.) Positive effective clearance 
represents looseness or backlash; negative effective clearance 
represents tightness or interference. 

10.4 Space width and tooth thickness limits 

The variations of the actual space width and actual tooth 
thickness within the machining tolerance cause corresponding 
variations of their effective dimensions. Thus, there are four 
limit dimensions for space width (minimum effective, maximum 
effective, minimum actual and maximum actual) and four limit 
dimensions for tooth thickness (maximum effective, minimum 
effective, maximum actual and minimum actual), as illustrated 
in figure 11. 

10.4.5 Where the external spline has a deviation allowance 
other than h, the above effective and theoretical values, c, and 
c (in 10.4.1 to 10.4.4) must be modified by the amount of the 
quantity resulting from these deviation allowances (see 
table 7). 

11 Use of effective and actual dimensions 
for space width and tooth thickness 

11.1 Minimum effective space width and 
maximum effective tooth thickness 

These dimensions define the maximum material condition 
which ensures that the splines Will assemble. These dimensions 
shall be specified for all splines inspected by composite spline 
GO gauges controlling the minimum effective clearance 

icv min)* 

10.4.1 The minimum effective space width (EV min), maximum 
effective tooth thickness (S, max), and minimum effective 
clearance (c V min) for the spline fit class H/h are as follows : 

11.2 Minimum actual space width and maximum 
actual tooth thickness 

E v min = S v max - - 0,5 TE m (Ebasic or Sbasic) 

C v min = 0 (no backlash). 

10.4.2 The maximum effective space width (EV max), 
minimum effective tooth thickness (S, min), and maximum 
effective clearance (c v max) for the spline fit class H/h are as 
follows : 

E - 0,5 n m + T v max - 

S v min = 0,5 7c m - T 

C v max =2T 

10.4.3 The minimum actual space width (Emin), maximum ac- 
tual tooth thickness (Smax ), and minimum theoretical clearance 
(Cmin) for spline fit class H/h are as follows : 

E min = 0,5 7c m + Â. 

These dimensions should be specified as auxiliary dimensions 
(AUX) and are not used for acceptance or rejection of parts in- 
spected by composite spline GO gauges controlling the max- 
imum material limit. If the measured actual space width is less 
than the auxiliary minimum actual space width, and the interna1 
spline accepts the composite plug GO gauge, or if the 
measured actual tooth thickness is more than the auxiliary max- 
imum actual tooth thickness, and the external spline accepts 
the composite ring GO gauge, the cumulative effect of the in- 
dividual spline variation errors is less than the variation 
allowance Â; such parts are acceptable because the maximum 
material condition has not been exceeded. The specification of 
these actual dimensions as auxiliary dimensions is desirable in 
order to control space width size and tooth thickness size. 

The machining tolerance includes all variations of section. Any 
variation of section Will affect tooth thickness and flank 
parallelism measurements. 

11.3 Maximum actual 
actual tooth thickness 

space width and minimum 

S max = 0,5 n: m - il These dimensions define the minimum material condition and 
shall be specified for all splines for acceptance or rejection of 

C min =2Â parts. 
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Index variatio 

Profile variati 

a) Each space is basic width 

c) The Perfect external spline fits 
in any position, if all spaces are 
widened by the amount of the 
interference 

b) The Perfect external spline 
with basic tooth thickness 
interference at X 

Actual space width 

Effective space width = 
tooth thickness of Perfect 
externat spline 

Figure 9 - Effect of variations on interna1 spline 

r Index variation 

Actual tooth thickr mess 

Profile variation 

ffective tooth thickness IX 
space width of Perfect 
interna1 spline 

The Perfect interna1 spline fits in any 
position, if all teeth of the external 
spline are narrowed by the amount 
of the interference 

Figure 10 - Effect of variations on external spline 
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Piece Inspection 

Alternative A Alternative 6 effet Standard method actual 

Size between oins Seize between pins 

+T+ - . E 
max 

(actual space width) 

AUX only 

NOT GO 
sector plug 

NOT GO 
sector plug 

AUX or 
size between pins AUX only --- AUX only -- E - min 

E - v max --- 
AUX only 

‘NOT GO 
composite plug 

NOT GO 
composite plug 

E basic (0,5nm) - 
or S basic 

E v min 
(effective space width) - 

GO composite 

PlW 

GO composite 

Pul 

I&l 

GO composite 

PlW 

--- 

a\1 max 
(effective tooth thickness) 

I 
GO composite 
ring 

GO composite 
ring 

GO composite 
ring 

NOT GO 
composite ring 

--6 
AUX only -- 

NOT GO 
composite ring 

-- ih- 
AUX only _ 

AUX only -- - S v min 

S max 
AUX or sizes - 
over pins 

NOT GO 
sector ring 

NOT GO 
sector ring 

+ 

- i” 
LSize over pins Qize over pins 

S t 
1 

min 
(actual tooth thickness) 

AUX only 

Figure 11 - Specification guide for space width and tooth thickness for splines 
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11.4 Maximum effective space width and 
minimum effective tooth thickness 

These dimensions 
spline fit class H/h 

define the m 
’ but they do 

aximum effective clearance for 
not limit the effective variation. 

11.4.1 They may be used, in addition to the limits of 11.3, in 
order to prevent the increase of maximum effective clearance, 
due to reduction of effective variations. See figure Il, alter- 
native method A. This method requires inspection by NOT GO 
composite gauges as well as GO composite gauges, which in- 
creases the gauging requirements. The notation “inspection 
optional” may be added where maximum effective clearance is 
an assembly requirement, but does not need absolute control. 
lt Will indicate, without necessarily adding inspection time and 
equipment, that in this case the actual space width of the inter- 
nal spline must be held below the maximum, or the actual tooth 
thickness of the external spline above the minimum, if machin- 
ing methods result in less than allowable variations. 

11.4.2 Where spline variations require no control, alternative 
method B shown in figure 11 shall be used. When alternative 
method B is used and it is necessary to control the spline vari- 
ations by laboratory inspection, the following data shall be 
added to the spline specifications : 

a) 

b) 

cl 

total involute profile variation 

positive variation within central one- 
third of flank depth 

total index variation over any sector 
of one-half circumference 

total lead variation, 

g, = XX’XX 

0,oxx 

+ O’OXX 

0,0Xx max. 

O’OXX 

These values result from the formulae given in 8.3, 8.4 and 8.5. 

12 Drawing data 

lt is important that uniform specifications be used to show 
complete information on detail drawings of splines. Much 
misunderstanding Will be avoided by following the suggested 
arrangement of dimensions and data, as shown on data sheets. 
The number of X s indicates the number of decimal places nor- 
mally used. With this charted type of spline specifications, it is 
usually not necessary to give a graphical illustration of the 
spline teeth. 

12.1 Spline data and basic dimensions 

Spline data are used for engineering and manufacturing pur- 
poses. Pitch and pressure angle are not subject to individual in- 
spection. Basic dimensions are defined in 2.45. 

12.2 Combinations of types 

12.2.1 Flat root side fit interna1 splines may be used with fillet 
root external splines where the larger radius is desired on the 
external spline for control of stress concentrations. This com- 
bination of spline roots may also be permitted as a design op- 
tion by specifying, for the minimum root diameter of the exter- 
nal spline, the value of the minimum root diameter of the fillet 
root external spline, and noting this as “optional root”. 

12.2.2 A design option may also be permitted to provide 
either flat root interna1 or fillet root interna) by specifying, for 
the maximum major diameter, the value of the maximum major 
diameter of the fillet root interna1 spline and noting this as “op- 
tional root”. 

NOTE (concerning 12.21 and 12.2.2) - The major diameter of a flat 
root interna1 spline and, if needed, the diameter at the tangence point 
of radius, should be placed between the form diameter and the max- 
imum major diameter of the fillet root interna1 spline. 

In all cases, the GO gauge should be accepted by the piece. 

12.3 Designation 

The mating parts of straight cyli ndrical involute splines 
module, side fit) are designated in the following order 

metric 

a) Interna) spline = INT 

External spline = EXT 

Mating splines = lNT/EXT 

b) Number of teeth = Z (preceded by the number) 

c) Module = m (preceded by the value) 

d) Pressure angle = 
30° flat root = 30 P 

Pressure angle = 
30° fillet root = 30 R 

Pressure angle = 
37'5O = 37'5 

Pressure angle = 
45O = 45 

e) Tolerance classes = 4 - 5 - 6 - 7 

f) Fit class, interna1 
spline = H 

Fit classes, external 
spline = k-js-h-f-e-d 

g) ISO 4156 

Example : Mating splines, 24 teeth - module 2’5 - 
pressure angle 30° fillet root - tolerance class 5 - fit H/f 

mating : lNT/EXT 242 x 2'5 m x 30R x 5H/5f 
ISO 4156 

interna1 spline : INT 242 x 2'5 m x 30R x 5H 
ISO 4156 

external spline : EXT 242 x 2'5 m x 30R x 5f 
ISO 4156 
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ISO 4156-1981 (E) 

l- 
Espace width (circular) 

\_ Interna1 spline 

E actua I 

E v effective 

s 
Tooth thickness (circular) = Sactua’ 

v effective 

Circular pitch, p ,-- Fillet -/ / . / 

External spline 

\ _ / 
Major 
diameter 

\ - 
Minor Form 
diameter diameter 

Figure 12 - Flat root spline - Pressure angle c!D = 30’ - Modules 0,s to 10 

Table 11 - Spline terms, symbols and drawing data, 30° pressure angle, flat root side fit 

. . . . . 

Module 
Pressure angle 
Base diameter 
Pitch diameter 

Major diameter 

Form diameter 
Minor diameter 
Base pitch 

Circular space width 
max. actual 
min. actual 
max. effective 
min. effective 

m . . . . . 

Pressure angle QJD 30” 

Base diameter Db xx,xxxx 

D xx,xxxx Ref” Pitch diameter D 

xx,xx max. Major diameter D ee xx,xx - tol. h... 
Form diameter DFe xx,xx max. 

Minor diameter 
xx,xx + tol. H... xx,xx max. 

pb xx,xxxx pb xx,xxxx 

Circular tooth thickness 

E max xx ,xxx max. effective S v max xx,xxx 

E min xx,xxx Ref * min. effective S v min xx,xxx 

E v max xx,xxx max. actual S max XX,XXX Ref * 

E v min xx,xxx min. actual S min xx,xxx 

Measurement between pins 
Pin diameter 

* Non measurable or values measurable with difficulty used for determination of dimensions to be controlled. 

The above drawing data are required for the spline specifications. The standard system is shown; for control alternatives and com- 
binations of types, see 11.4 and 12.2. 

This fit is used in restricted areas (as with tubular parts with wall thickness too small to permit use of fillet roots, and to allow hobbing 
closer to shoulders, etc.) and for economy (when hobbing, shaping, etc. and shorter broaches for the interna1 member). See section 
two, tables 16 to 43. 
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ISO 4156-1981 (E) 

E actua I S 
pace width (circular) = E Tooth thickness (circular) = actua’ 

v effective 

Form clearance, cF- 

External spline 

Form 
diameter 

Figure 13 - Fillet root spline - Pressure angle QD = 30’ - Modules 0,s to 10 

Table 12 - Spline terms, symbols and drawing data, 30° pressure angle, fillet root side fit 

Interna1 spline External spline 

Number of teeth Z . . . . . Number of teeth Z . . . . . 

Module m . . . . . Module m . . . . . 

Pressure angle &D 30” Pressure angle “D 30” 

Base diameter Db xx,xxxx Ref” Base diameter Db xx,xxxx 

Pitch diameter D xx,xxxx Ref * Pitch diameter D xx,xxxx 

xX,xX max. Major diameter D xx,xx tol. h... 
Major diameter Dei 

ee 

xx,xx min. Form diameter DFe xx,xx max. 

Form diameter DFi xx,xx min. 

Dii xx,xx + tol. H... 
Minor diameter 

Minor diameter 
Die 

xx,xx min. 
xx,xx max. 

Base pitch pb xx,xxxx Base pitch pb xx,xxxx 

Circular space width Circular tooth thickness 
max. actual E max xx,xxx max. effective S v max xx,xxx 

min. actual E min xx,xxx Ref * min. effective S v min xx,xxx 

max. effective E v max xx,xxx max. actual S max xx,xxx Ref * 

min. effective E v min xx,xxx min. actual S min xx,xxx 

Measurement between pins 
Pin diameter 
Fillet radius 

4!i xx,xxx-xx,xxx 

DRi x,xxx 
see table 10 

Measurement over pins 
Pin diameter 
Fillet radius 

he xx,xxx-xx,xxx 

DRe xx,xxx 
see table 10 

* Non measurable or values measurable with difficulty used for determination of dimensions to be controlled. 

The above drawing data are required for the spline specifications. The standard system is shown; for control alternatives and com- 
binations of types, see 11.4 and 12.2. 

The fillet radius permits heavier loading and effects greater fatigue resistance than flat roots, through absence of stress raisers. Sec 
section two, tables 44 to 71. 
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ISO 4156-1981 (E) 

E 
Space width (circular) =lEacfuai 

v effective 

S 
Tooth thickness (circular) = actua’ 

S v effective 7 
Interna1 spline 

External spline 

\ ’ -- .‘, 
Major Form Minor 
diameter diameter diameter 

Figure 14 - Fillet root spline - - Pressure angle aD = 37,5O - Modules 0,5 to 10 

Table 13 - Spline terms, symbols and drawing data, 37,5’ pressure angle, fillet root side fit 

Interna1 spline External spline 

Number of teeth Z . . . . . Number of teeth Z . . . . . 

Module m . . . . . Module m . . . . . 

Pressure angle &D 37,5O Pressure angle @-D 37 ‘5” 

Base diameter Db xx,xxxx Ref” Base d iameter Db xx,xxxx 

Pitch diameter D xx,xxxx Ref” Pi tch d iameter D xx,xxxx 

Major diameter Dei 
xx,xx max. Major diameter D ee xx,xx - tol. h... 
xx,xx min. Form diameter DFe xx,xx max. 

Form diameter DFi xx,xx min. j xx,xx min. 

Minor diameter Dii xx,xx + tol. H... 
Minor diameter Die \ xx,xx max. 

Base pitch pb xx,xxxx Base pitch pb xx,xxxx 

Circular space width Circular tooth thickness 
max. actual E max xx,xxx max. effective S v max xx,xxx 
min. actual E min xx,xxx Ref * min. effective S v min xx,xxx 
max. effective E v max xx,xxx max. actual S max XX,XXX Ref * 
min. effective E v min xx,xxx min. actual S min xx,xxx 

Measurement between pins 
Pin diameter 
Fillet radius 

MRi xx,xxx-xx,xxx 

DRi x,xxx 

see table 10 

Measurement over pins 
Pin diameter 
Fillet radius 

MRe xx,xxx-xx,xxx 

DRe xx,xxx 

see table 10 

* Non measurable or values measurable with difficulty used for determination of dimensions to be controlled. 

The above drawing data are required for the spline specifications. The standard system is shown; for control alternatives and com- 
binations of types, see 11.4 and 12.2. 

The pressure angle and proportions of this spline are a direct compromise of the 30’ and 45O pressure angle splines. It is often used on 
couplings where the external spline is to be cold formed, especially where a 45’ pressure angle spline Will not satisfy functional 
requirements and the shaft material is above the hardness limitation of 30’ pressure angle cold-forming tools. See section two, 
tables 72 to 99. 
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ISO 4156-1981 (E) 

Form clearance 

E 
Espace width (circular) = 

actual 

Interna1 spline 

External spline 

diameter diameter diameter 

Figure 15 - Fillet root spline - Pressure angle QD = 45O - Modules 0,25 to 2,5 

Table 14 - Spline terms, symbols and drawing data, 45O pressure angle, fillet root side fit 

Interna1 spline External spline 

Number of teeth Z . . . . . Number of teeth Z . . . . . 
Module m . . . . . Module m . . . . . 

Pressure angle CuD 45” Pressure angle &D 45” 
Base diameter Db xx,xxxx Ref * Base diameter Db xx,xxxx 

Pitch diameter D xx,xxxx Ref * Pi tch diameter D YY YYXX 

Major diameter Dei 
( xx,xx max. Major diameter D ee xx,xx - tol. h... 

\ Xx,Xx min. Form diameter DFe xx,xx max. 

Form diameter DFi xx,xx min. xx,xx min. 

Minor diameter Dii xx,xx + tol. H... 
Minor diameter Die xx,xx max. 

Base pitch pb xx,xxxx Base pitch pb xx,xxxx 

Circular space width Circular tooth thickness 
max. actual E max xx ,xxx max. effective S v max xx,xxx 
min. actual E min xx,xxx Ref” min. effective S v min xx,xxx 
max. effective E v max xx,xxx max. actual S max xx,xxx Ref* 
min. effective Ev min xx,xxx min. actual S min xx,xxx 

Measurement between pins 
Pin diameter 
Fillet radius 

MRi xx,xxx-xx,xxx 

DRi x,xxx 

see table 10 

Measurement over pins 
Pin diameter 
Fillet radius 

MRe xx,xxx-xx,xxx 

DRe xx,xxx 

see table 10 

* Non measurable or values measurable with difficulty used for determination of dimensions to be controlled. 

The above drawing data are required for the spline specifications. The standard system is shown; for control alternatives and com- 
binations of types, see 11.4 and 12.2. 

Involute splines with 45’ pressure angle are used where the toothed member delivers torque only (does not slide under load) and 
where wall thicknesses are great enough to resist bursting tendencies. The 45’ pressure angle spline is highly suitable for cold form- 
ing. See section two, tables 100 to 117. 
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ISO 4X56-1981 (E) 

13 Introduction 

ction two : Dimensions 

The spline tables in this section are based on spline fit class 
H/h, which gives a minimum effective clearance equal to zero. 
Selection of a spline fit class having a different deviation 
allowance requires adjustment to the external spline dimen- 
sions (sec section one, sub-clause 8.7.2.2). 

Tables 15 to 70 give dimensions for 30’ pressure angle flat root 
side fit and fillet root side fit splines for tolerance classes 4, 5, 6 
and 7 for spline fit class H/h. Tables 71 to 98 give dimensions 
for 37,5O pressure angle fillet root side fit splines for tolerance 
classes 4, 5, 6 and 7 for spline fit class H/h. Tables 99 to 116 

give dimensions for 45O pressure angle fillet root side fit splines 
for tolerance classes 4, 5, 6 and 7 for spline fit class H/h. 

14 Dimensions and tolerances 

The dimensions and tolerances listed in the tables in this sec- 
tion are derived from the formulae listed in table 2 of section 
one. Space width and tooth thickness tolerances are based on 
formulae given in clause 6 and sub-clauses 8.1 and 8.2 of sec- 
tion one. 

NOTE - In the following tables a point is used as the decimal marker. 
(Sec also the note in sub-clause 3.1 regarding EDP printing of 
sym bols. ) 
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ISO 4156-1981 (E) 

z D 
Number Pitch 
of teeth diameter 

Table 15 - Interna) spline 

30 degree pressure angle - Side fit - Flat root - Module = 10.00 

E vmin = minimum effective space width, circular = 15.708 

Db Dei DFi Oii 
Base Major Form 

diameter diameter diameter 
Minor Emax = Evmin 

diameter 
+ (T + A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

6 60.0000 
7p 80.0000 70.0000 

10 50.0000 
1~0.0000 

:: 110.0000 

ii 
KxE8 
14tI:oaoo 
150.0000 

16 160.0000 
tR G8-8888 
:; 200.0000 190:0000 

2: f 20.0000 10.0000 
230.0000 
$$8 . A888 

75.44 72.00 15.772 
85.45 82.00 z4.6; 15.773 
SS.46 92.00 73:11 15.774 

;!;A$ . 102.00 112.00 92.42 82.72 ;;JE& . 
95.2628 125.47 122.00 102.18 15.776 
03.9231 W648 132.OC 111.99 12.5833 142.00 121.82 t5-;5; 

29%;~ . 165.49 155149 162.OC 152.OC 131.68 141.56 153778 15,779 
38.5641 
47.2243 ;;;A: 

172.00 151.45 15.780 
182.00 161.36 55.8846 19Sh 192.0C 171.28 :w: 

$43'2%: . 205.51 215.51 202.OC 212.00 191.15 181.21 15.782 15:781 

8 .8653 
9 x .S236 

225.52 222.00 01.09 
1 11.04 

15.783 
23S.52 232.00 15.783 

9oW65f 
lb:-!5064 

245.52 2SS.53 242.00 252.OC 220.99 230.95 15.784 15.784 
265.53 262,OC 240.91 15.785 

267 225.1666 

I:2m 2d1474 

285.54 275.53 282.00 272.00 260.84 250.87 15.785 

t: 305.54 295.54 292.00 302.00 270.80 280.78 ;;.;W& 15:786 
30 259.8076 315.55 312.00 290.75 15.787 

3 0.0000 
3 i 0.0000 

325.55 322.00 3C0.72 15.787 
335.55 332.00 310.70 15.788 

330.0000 345.55 342.CC 320.68 
3: 350.0000 340.0000 30331089 m555 . 362.OC 352.00 330.66 340.64 K789 :5-;s8: 

'J3; 360.0000 311.7692 

~88-aOO8 39o:ooo ;5tixG 33717499 

385.57 375.56 382.00 372,OC 360.60 350.62 15,789 

39 
400.000 8 39S.57 405.57 402.OC 392.00 370.59 380.57 E-%i 151790 

40 346.4102 YlS.57 412.00 390.56 15.791 
2j 420.0000 410.0000 355.0704 425.58 432.00 422.00 410.53 400.54 15.792 15.791 
43 430.0000 %P%i9 
:f 4so.occo 440.0000 381:0512 389.7115 

::;Ai 
455:58 465.59 

442,OC 420.52 15.792 
45 46 t -00 .OO 440.49 430.50 15.792 15.793 

46 460.0000 398.3717 475.59 472.00 450.48 15.793 
470.0000 

twa 
485.59 482.00 460.47 15.793 

480.0000 
:3~~;::: 

;;;A; 492.OC 470.46 15.794 
%8:Oaob88 WC60 

0 -00 
50 SI 1 .oo 

480.45 1 ,794 
490.44 1 5 ,794 

28-8888 
53o:ocoo 

450.3332 441.6730 535.61 525.60 522.00 532.00 510.43 500.43 15.795 15.795 
458.9935 545.61 542.CC 520.42 15.796 

555 EM!88 . tw:z . 565.61 555.61 562.OC 552.00 530.41 540.40 15.796 15.797 
153 570.0000 560.0000 484.5743 15.797 
58 580.0000 3902-~Ei 

585.62 575.62 582.OC 572.00 560.39 550.39 

510:9550 519.6153 
595.62 592.00 570.38 !Ma7 

590 600.0000 590.0000 615.63 605.63 602.00 612.00 590.37 580.37 15.799 15:798 

2 620.0000 610.0000 x-92;;: 

S45h960 

625.63 635.63 622.ClC 632.00 610.36 600.36 15.799 15.799 

63 630.0000 645.64 642.OC 620.35 
66: 650.0000 64a.oaoo 562.9165 SS4.2563 655.64 665.64 662.00 652.00 640.34 630.34 

:x% 
15:801 

667 670.0000 66C.0000 580.2371 571.5768 675.65 685.65 682.00 672.00 650.33 660.33 :x00: 
5: 690.0000 680.0000 597.5576 588.8973 695.65 705.65 692.00 702.00 670.32 680.32 15:802 

70 700.0000 606.2178 715.66 712.00 690.31 :5-B:: . 
71 ;18-88008 6 i 4.8781 725.66 722.CO 700.31 15.803 
E 73a:oooo ~3mE! 735.66 745.66 732.00 742.CO 710.31 720.30 15.803 15.8C4 
;5 %EiE . 649.5191 640:8588 71x3 . 762.00 752.00 730.30 740.29 15.805 15.804 

1761 770.0000 760.0000 666.0396 658.1793 775.67 785.68 782.00 772.00 760.2F! 750.29 15.805 15.803 
39 79o.cooo 780.0000 ~Xz! E% 802.00 792.OC 770.28 780.28 15.806 
80 800.0000 692:8204 8x68 812.CC 790.27 K% . 

ii: 810.0000 825.69 
8a~~-00~000 

E-;:8$ 
718:8011 tll;.$ 

832.00 822.00 810.27 800.27 15.807 15.8C7 

e4o:oooo 
&E;:t55 . 

842.OC 820.26 15.8C8 
727.4614 852.OC 830.26 15.8C8 

R50.0000 736.1216 862.00 840.26 15.809 
;67 w%8 

890.0000 880:0000 
753.4421 744.7819 ;fi;.;; 872.00 982.00 850.25 860.25 15.809 

AR98 ;%-:i!f; 905.71 895371 902.00 892.OC 880.25 870.25 
90 900.0000 77914229 915.71 
91 X8880 788.0832 E-77: 922.CC 900.24 15.811 
93 93o:oocIo 796.7434 15.811 
9'5 95:-0000000 . 8s:zE; 822:7242 

945172 942.00 932.00 910.24 920.24 
EX . 952.01 962.00 940.23 930.23 15:813 E :22 

9': 970.0000 960.0000 831.3844 WE . 982.00 972.00 960.23 950.23 15.813 

;sR 
Ç80.0000 ix-K 

857:3652 d%-;i 
992.OC 970.22 

990.0000 1002 OC 980 22 
100 1000.0000 866.0255 1015174 1012:OO 990:22 

15.810 
g.;:: 
15:815 
15.816 

:5-i:; 
A5:8iû 
iS.8L1 
15.822 
15.823 

15.&$68 
15.ti70 
115'% 
15L77 
15.679 
15.881 
Fez 
151886 

t 
5.827 
5.828 

15.829 
'155'EO . 
15.831 
'15.8% 
15:833 
15.834 

:y;; 

15:&90 
:5-:95 . 

i 
5.&94 
5.896 

15.897 
15.898 
15.099 
15.901 
15.902 
1r299043 
15:9c5 

15.835 
15.1335 
15.t130 
15.837 
15.837 
15.838 
15.839 
15.839 
WE . 
15.841 
15.842 
15.842 
15.843 
15.843 

15.bOb 
tz-S108 
15:909 
15.YlO 
15.911 16.033 

15.916 
15.917 
:E i: 
Ici:920 
lS.921 
15.921 
:55-9'2: 
151924 

E- tx 
153849 
15.849 
15.850 

:Ez: 
I A3ci2 

15.852 
15.853 
15.8tj4 
15.854 
15.855 
15.836 
15.856 

15.926 
15.Y27 
E-922: 
15:930 
15.931 
15.932 
15.933 
115.99 ;z . 
lS,Y36 
15.937 

:5-::: 
15:940 
15.441 16.C80 
15.942 16.002 
15.943 16.004 
E-E5 . llx5 . 
15.946 16.088 
:x8 
151949 

11:. 0% 
16:093 

15.950 16.095 
15.Y51 
15.952 
15.953 
'19% . 
15.YS6 
;55-;5; 
1 

5:vs9 
5.960 

f;.gg 
15:871 
15.872 
15.872 

15.Ybl 16.112 
15.~62 16.114 
15.963 16.116 
15.964 16.117 
15.965 16.119 

15.873 15.966 
:E!:t 
15:875 

XSA 
15:Yb9 

15.b75 15.v70 
15.876 
15.877 
E-K 
151879 

15.971 
15.Y72 
15.973 
15.974 
15.Y75 

15.964 
15.968 
15.972 
:E;z . 
15.981 
15.984 
15.987 
:x;2 . 

16.006 
16.008 

:6-x 
16:014 
16.016 
16.018 
16.020 
MG: . 
16.025 
~2E3 
16:030 
16.032 

16.041 
:zz 
16:04S 
16.047 
16.048 
16.050 
16.051 
16.052 
16.054 
16.056 
16.058 
16.060 
16.061 
16.063 
16.064 
16.066 
16.068 
16.069 
16.071 
16.072 
:~-K 
lbk77 
16.079 

16.096 
;MO 
16:IOl 
lb.103 

E-E: 
16:124 
'r66'E75 . 
16.128 
:5- Ef 
16: 133 
16.135 
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ISO 4156-1981 (E) 

Table 16 - External spline 

30 degree pressure angle - Side fit - Flat root - Module = 10.00 

s vmax = maximum effective tooth thickness, circular = 15.708 

z D 
Number Pitch 
of teeth diameter 

Db Dec 
Base 

diameter 
Major 

diameter 

DFe Die 
Form 

diameter 
Minor Smin = &,,,, 

diameter 
+ (T + A) = actual min. tooth thickness, circular 

60.0000 
70.0000 
80.0000 
90.'3000 

100.0000 

160.0000 
E8888 
190:0000 
200.0000 

13 
0.0000 
0.0000 

E8 -8888 
250:0000 

$%x888 
280:0000 
290.0000 
300.0000 
310.0000 
320.0000 
E8 -8088 
35c:oooo 
360.0000 
370.0000 
3 

80.0000 
90.0000 

400.0000 

::01000~~ 
430:oooo 
440.0000 
45c.0000 
460.0000 
470.0000 
480.0000 
5%-8888 . 
510.0000 
Eo-ao~o 
s40: 00 8 8 
550.0000 
560.0000 
570.0000 
580.0000 
590.0000 
600.0000 
410.0000 
620.0000 
630.0000 
::a-8888 . 
660.0000 
670.0000 

~~~*oo~oooo 
7oo:oooo 
710.0000 
720.0000 
;:o-~oooo 
75o:oooo 

%i %E 
780:0000 
79c.ocoo 
800 .oooo 

%K%z 
e3o:oooo 
840.0000 
850.0000 
86O.OCOO 
870.0000 
880.0000 
890.0000 
900.0000 

28-8888 
930:oooo 
x3-8888 . 
s60.0000 
~7~.0000 

51.9615 
60.6218 
WE 
86:602S 
95.2628 

103.9231 
112.5833 
121.2436 
129.9038 
138.5641 
147.2243 
155.8846 
:49-m! 

iiS2~6 
-86 3 

199:1859 
207.8461 
216.5064 
225.1666 

70.00 52.31 44.56 15.644 
80.00 61.61 54.55 15.643 
90.00 71.11 c4.54 

K8-88 . 90.42 80.72 74.54 84.53 LEf lS:64C 
120.00 100.18 94.53 
130.00 109.98 104.52 :x39 
;$&Cl8 
16O:OO 

119.82 129.68 124.Sl 114.52 15:638 15.637 
139.56 134.51 15.637 

170.00 149.45 144.50 15.636 
180.00 159.36 154.50 
190.00 169.28 164.49 
200.00 179.21 174.49 
210.00 189.15 184.49 

311.7692 
320.4294 
3W584 
346.4102 
3SS.0704 
363.7307 
372.3909 
WY;:5 . 
398.3717 
407.0320 
415.6922 
424.3525 
433.0127 

240.00 218.99 214.48 lS.632 
250.00 228.95 224.47 15.632 
260.00 238.91 234.47 15.631 
270.00 248.87 244.47 15.631 
280.00 258.84 254.46 15.630 
290.00 268.80 264.46 
300.00 270.78 214.46 

;;A;; 

310.00 288.7S 284.45 15:629 
320.00 250.72 254.45 15.629 
330.00 308.70 304.45 
340.00 318.68 314.4s 

;g.t$; 
350.00 328.66 324.44 15:627 
360.00 338.64 334.44 15.627 
370.00 348.62 344.44 
380.00 358.60 354.43 
390.00 36 .59 364.43 
400.00 37 8 -57 374.43 
410.00 388.56 384.43 

420.00 398.54 394.42 lS.625 
430.00 408.53 404.42 15.624 
440.00 418.52 414.42 
450.00 428.50 424.42 

&6$2 
460.00 430.49 434.41 15:623 
470.00 448.48 444.41 15.É23 
480.00 450.47 454.41 
490.00 468.46 464.41 
500.00 478.45 474.40 
510.00 488.44 484.40 

484.9743 
493.6345 
502.2940 
WiE~ . 
S28.2755 
w939zi 
SS4:2563 
562.9165 

571.5768 
580.2371 
5:;- 58576 
606:2178 
6 4.8701 

J 6 3.5383 
632.1906 
St9-5859': . 

520.00 490.43 494.40 15.621 
530.00 500.43 504.39 
540.00 5 8.42 
550.00 
560.00 

5 3 8.4 a 3 24.39 
14.39 

;;.220 
15:6 58 

538.4 534.39 15.619 
570.00 548.39 544.38 15.619 
580.00 5S8.39 554.38 15.618 
590.00 568.38 564.38 15.618 
600.00 578.37 574.37 15.610 
610.00 588.37 584.37 15.617 
620.00 598.36 594.37 15.617 
630.00 608.36 604.37 15.616 
640.00 618.35 614.36 650.00 628.34 624.36 f5-22 
660.00 630.34 634.36 db15 
670.00 648.33 444.35 15.615 
600.00 658.33 bS4.35 ï5.6ï4 
690.00 668.32 664.35 15.6 14 
700.00 678.32 674.35 15.614 
710.00 688.31 684.34 15.613 

720.00 698.31 694.34 lS.413 
730.00 708.31 704.34 15.612 
740.00 718.30 7L4.34 15.612 
750.00 
760.00 

728.30 724.33 
738.29 734.33 f;.:tdf . 

770.00 748.29 744.33 15.611 
780.00 
790.00 

758.28 754.32 
768.28 764.32 

800.00 778.28 774.32 
810.00 788.27 784.32 

701.4ao6 

744.7819 
753.4421 
3%'$% 
779:4229 
788.0832 

820.00 798.27 794.31 15.609 

850:00 t33Lt.l.l 
808.27 804.31 
828.26 818.26 814.31 824.31 Ko08 15:608 

860.00 838.26 834.30 15.607 

870.00 848.25 844.30 880.00 858.25 854.30 :;-zE 
890.00 860.25 864.29 15Z606 
900.00 878.25 874.29 
910.00 888.24 884.29 :5-E . 
W8.88 
940:oo 

9C8.24 898.24 904.28 894.29 15.605 
918.24 914.28 EK 

950.00 928.23 924.28 15:604 
960.00 938.23 934.27 15.603 

%-24; 
970.00 948.23 944.27 15.603 

. 980.00 958.23 954.27 15.602 

FI66:0255 847-W 
990.00 968.22 964.27 

1010.00 1000.00 S88.22 978.22 974.26 984.26 f5-502 15:601 

:‘-:o: 
1 5 Lo3 
i5.601 
15.030 

lLi.548 15.4S2 
15.546 LS.448 
15.543 15.444 
15.541 15.441 
15.539 15.438 

15.599 
E-558: 
15:5ys 
15.594 
15.593 
15.5Y2 
15.591 
t5.z;g . 
15.509 
E-ET 
L5:586 
15.5as 

15.529 15.421 
15.527 15.419 
15.526 15.416 
lS.524 15.414 
15.523 lS.412 

15.585 
fZ-~8~ 
151583 
15.582 
15.501 
15.580 
:x90 
15:578 
15.578 
15.577 
15.577 
E-;;5 . 
15.57S 
15.574 
E-5534 
15:572 
15.572 
15.571 
15.571 
:ET8 . 
15.5a9 
15.568 
15.567 
E- cia7 . 
15.5a5 
15.565 
15.564 
15.563 
15.563 

15.495 
15.494 
15.494 
15.493 
15.492 

155 l %890 
15:488 
fK821 . 
15.485 
2% 
151482 
15.481 1 

'155% ' 
15:478 
15.477 
15.476 
15.475 
E-4;: 
15:472 
15.471 

15.470 
15.469 
15.468 
E-82 . 

L5.553 
15.552 
15.551 
15.551 
15.550 

lr5 -54: 
lsZ54a 
15.547 
15.547 

15.460 
15.459 
15.4Sa 
15.457 
15.456 

15.546 15.455 
15.454 
lb.453 
15.452 
15.451 

15.543 
15.542 
Em 
151540 

g l ;z$ 
15:448 
15.447 
13.446 

is.540 15.445 
E% 
15:538 

E'4:: 
151442 

15.537 13.441 

15.434 
E-44239 
ici:426 
15.423 

:2-t 8 1 
Pi:406 
:x82 . 
15.400 
15.398 
15.396 
lS.394 
lS.393 
15.391 
15.389 
15.308 
15.306 
15.384 

15.375 
15.374 
3-3 fl 
15:369 
15.360 
'15-;2t 
15:364 
ici.362 
15.360 
15.358 
lS.356 
E-~~3 . 

15.344 
15.342 
15.340 
15.339 
15.337 
15.336 
E-Z 
IL331 
15.329 
15.328 
15.326 
ix:; 
lS:321 

15.312 
:x:8 
15:307 
15.305 

i.55'2;; 
lS:292 
15.291 
lS.289 
15.288 
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ISO 41564981 (E) 

Table 17 - interna1 spline 

30 degree pressure angle - Side fit - Fiat root - Module = 8.00 

Evmin = minimum effective space width, circular = 12.566 

D Db 
Pitch Base 

diameter diameter 

Dei DFi Dii 
Major Form 

diameter diameter 
Minor Emax 

diameter 
= Evmin + (T + il) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

128.0000 
136.0000 
144.0000 
:5o*%z . 
168.0000 
:;:*z% 
192:OOOO 
200.0000 

110.8513 

145.4923 
152.4205 
\zm; 
173:tOSl 

2"5:8;308 
i 

$3mab 
240:0000 

53% -888 8 
264:OOOO 
272.0000 
280,OOOO 
288.0000 
296.0000 
304.0000 
312.0000 
320.0000 

3 
28.0000 
36.0000 

2;; l :008: 
36O:OOOO 
368.0000 
376.0000 
384.0000 
392.0000 
400.0000 

215-00008 
424:0000 
432.0000 
440.0000 
448.0000 
:24*o0:0a 
472:0000 
4~0.OOOO 

;:5*:2;: 
332:S538 
3iS*t% . 
353.3384 
360.2666 
367.1948 
3t*03:20 . 

~8:*9x 
401:0350 
408.7640 
415.6922 

488.0000 
496.0000 
s04.0000 
5H:8888 
3 1i!*8888 
2 44:oooo 

52.0000 
560.0000 

YS7.2614 
464.1896 
t3Q*x! 
404:9743 

5 ix%88 9 
ss4:oooo 
592.0000 
600.0000 

491.9025 
498.8307 
z*m 
51936153 

608.0000 
616.0000 
624.0000 
632.0000 
640.0000 

5f3-XS 
540:3999 
547.328L 
554.2563 

648.0000 561.1845 
5E*8ix 
672:0000 

3 'M 9 
581:9691 

680.0000 588.0973 

688.0000 
61964-z% 
712:OOOO 
720.0000 

595.0255 
602.7537 
609.6819 
616.6101 
623.5383 

728.0000 
736.0000 
fG*88800 
76O:OOOO 

630.4665 
542%~ 
651:2511 
650.1793 

768.0000 
776.0000 
784.OCOO 
792.0000 
8oc.~ooo 

665.1076 
m*E% 
685h922 
692.8204 

41.5692 
$-4f;5 
6213538 
69.2820 

66e:ti 65 5.60 7.60 43.45 50.89 fS .6 .6 f 6 6 

92:43 ;4*:3 
73.60 58.48 12.6 ? 
f$ti . 66.18 73.94 12.6 12.629 t 8 

100.44 Ç7.6C 01.74 12.630 
:fb.t; 
124:45 

,105.bO 113.60 C7.45 89.59 
121.60 105.34 

132.46 129.60 113.25 

.137.60 121.16 145.60 129.09 3*:3 
153.60 137.02 12:634 
161.60 144.97 
169.60 152.92 12*:;5 . 

180.48 L77.6C 160.87 12.635 
188.48 185.60 168.83 12.636 
196.48 193.6 
$;:A; . 209.60 201.6 8 

176.79 12.636 
192.72 184.76 k&;O; . 

220.49 217.6C 200.70 
228.50 225.60 208.67 

12:X 
236.50 233.6C 216.64 f3 .638 
244.50 241.60 224.62 
252.50 249.60 232.60 .'1;.W& . 
260.51 257.6C 

284:51 ;$$z; 
265.60 

$$M3:5tJ ;$A;; 

281.60 273.60 264.53 256.54 115*:tt 
292.52 289.60 272.51 12:641 
300.52 297.6C 280.50 12.641 
308.S2 305.60 288.48 12.642 
316.52 313.60 296.47 12.642 
324.53 321.6Q 304.46 
332.53 329.60 312.45 :;*:4: . 

340.53 337.60 320.43 
348.53 345.60 328.42 
356.54 353.6C 336.41 
364.54 361.60 344.40 
372.54 369.60 352.39 
380.34 377.6C 360.39 12.C43 
388.54 385.60 368.38 12.645 
396.55 393.60 376.37 12.t45 
404.55 401.60 384.36 412.55 4C9.60 392.35 :22*66tz . 

420.55 417.60 400.35 
Q~.~~ 425.60 433.60 416.33 408.34 

;;*::: 
444156 

123647 
441.60 424.33 

452.56 449.40 432.32 E*btT . 
460.56 457.60 440.32 
468.56 465.60 448.31 
476.57 473.60 456.30 
M;.;; . 489.60 481.60 464.30 472.29 
500.57 497.60 480.29 12.649 
508.57 505.60 488.28 516.58 513.60 496.28 im! 

554:!# !Mi8 SP239 ti!m 

540.59 537.60 520.27 548.59 545.60 528.26 tt-:a 
5W~ 

572:59 

561.60 553 60 12hl 

569:60 

536.26 544 25 

552:25 3-3 . 

580.60 577.60 560.25 588.60 585.60 568.24 :2*593 
596.60 593.60 576.24 121653 
604.60 601.60 584.24 12.653 
612.61 609.60 592.23 12.654 
620.tl 617.6C 600.23 12.654 
628.61 625.60 608.23 12.654 
t36.61 633.60 616.22 

t41.60 624.22 
;$A;; 

649.60 632.22 12:655 
12.656 
12.C56 
12.656 

692.63 689.60 672.21 'ix: . 
700.63 6C7.6C 680. C 
E* 66: 
724:64 

705.60 713.60 688. 6S6.20 5 0 
12.657 
E-6:: 

721.6C 704.2C 12:650 
732.64 729.60 712.19 12.659 

756:65 E-54 
737.6C 720.19 12.659 
753.60 145.60 728.19 736.19 12.659 

764.65 761.6C 744.19 K-SS: 
772.65 769.60 752.10 12:660 
780.65 777.60 760.18 12.660 

785.60 t68.18 

1 .661 
f 1 .663 

12.664 
:f*"oz . 
1 .6b0 
8 L ,669 

12.670 
12.671 
12.672 

!I::f4 
:s*;:; 
12:723 

:2t*:fS 
i 
21720 
2.729 

12.731 
12.672 
12.673 
:2-i% 
12:6?6 

E*M 
12:735 
12.736 
12.737 

;.;-g; 
12:678 

E-32 
12:741 

'1 *ii;9 5 
1 -742 

. f 1 ,743 

12.6dO 12.744 
12.681 12.745 
12.681 12.746 
12.602 12.747 
12.603 12.748 
12.603 
12.684 
12.685 
12.605 
12.606 

f22*% 
12:751 
12.752 
12.753 

12.606 
12.687 
12.607 
E-2:: . 
12.609 
12.690 
‘r f l % 
12:691 

E*% 
12:755 
12.756 
12.757 
12.758 
12.759 
E*;z 
12:761 

L2:66992 A 
f I .693 

12.693 
12.694 

12.762 
12.763 
;~*77~: 
121765 

E*% 
12:695 
if* 5% . 
12.696 
12.697 
12.697 
if l %i . 
12.699 

12.766 
12.767 
E-71&! 
12:769 
12.770 
i$*W 
12:772 
12.772 

12.773 
12.774 
12.775 
WR 

12.702 
E* 7705 
12:703 
12.704 

E*385 
1g705 
IL.706 
12.706 

f2*M 
121779 
‘If l % . 
12.782 
12.782 
12.783 
12.704 
12.785 

12.707 
12.707 
12.708 
12.708 
12.709 

12.786 12.917 
12.786 12.918 
1;-;887 
121789 

:22*%! 
12:922 

12.709 
1 .7LO 
1 ,710 f 
12.7AA 
12.711 

12.790 
E-X 
1 :792 

t 1 ,793 
12.794 
:2-E; 
12:796 
12.797 

12.714 
ts*% 
Ad716 
12.716 

z*f:; 
12:718 
12.718 
12.7~9 

12.798 
12.798 
12.799 
'12.g; . 
12.002 

:f'88:2 
12:ezs 
12.827 
12.029 

12.842 
12.844 
i *ET t 
12:849 

12.851 
Z*BE 
12:856 
12.857 
12.859 
E* Xii% 
121863 
12.865 

E*iK 
12:069 
E*a8320 . 
12.873 
12.874 
12.876 
12.877 
12.878 
12.879 
1 ,881 

t 1 ,882 
12.883 
12.884 
12.886 
E* 8a8aB 
12:889 
12.890 
12.891 
12.893 
E- 8eZf 
12:896 

12.897 
12.898 
12.900 
M383 
E*X 
12:907 
12.900 
12.909 
12.911 
12.912 
12.913 
12.914 
12.916 

12.923 
12.925 
12.926 
12.927 
12.929 
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ISO 4156-1981 (E) 

Table 18 - External spline 

30 degree pressure angle - Side fit - Fiat root - Module = 8.00 

S - maximum effective tooth thickness, circular = 12.566 vmax - 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dec 
Major 

diameter 
max. 

DFe 
Form 

diameter 

Die 
Minor Smin = Svmax + (T + A) = actual min. tooth thickness, circular 

diameter 
min. min. 4H 5H 6H 7H 

48.0000 
56.0000 
Tt-Kz 
Po:oooo 
88.0000 
96.OCOO 
::24 l iEoo 
120:0c00 
128.OOCO 
't't.a"m&cJ 
i 52:oooo 
160.0000 
168.0000 
E-i%8 
192:OOOO 
200.0000 

G! -888 8 
264:0000 
272.0000 
280.0000 
288.0000 
296.0000 
304.0000 

352.00 0 
8 360.00 0 

368.0000 
376.0000 
384.0000 
392.0000 
400.0000 

x! -8888 
424:OOOO 
tik8088 
448.0000 
456.0000 
4t4.0000 
472.0000 
400.0000 
488.0000 
=04*8888 
5 2:oooo 
5 0.0000 I! 
528.0000 
536.0000 
544*coc!o 
552.0000 
560.0000 
568.0000 
z:*coo: 
592:OOOO 
600.0000 
608.0000 
616.0000 
624oOCOO 
:220 l Boo:ti . 
%%88 
6t4:OOOO 
672.0000 
6A0.0000 
688.0000 
6s6.0000 
W8080 
720:0000 
728.0000 
736.0000 
;54t*n000 
76O:OOOO 

WE8 
784:oOoO 
792.0000 
800.0000 

41.5692 
54es*t2;64 
6233538 
69.2820 
76.2102 
z-E:2 
96:9949 

103.9231 
110.8513 
117.7795 
124.7077 
:%*G . 
145.4923 
152.4205 
159.3487 
:%*228$1 . 
180.1333 
K-W 
ZOO:9179 
207.8461 
2 4.7743 
2 1.7025 1 
2255-E:: 
242:4871 
249.4153 
256.3435 
I%* :w 
277:1281 

$88 l w 
29739128 
31: l %P . 
w;;: 
332:5538 
Ji69*ti%2 . 
353.3384 
360.2666 
367.1948 
374. 
381. 12 6if30 
387.9794 
394.9076 
401.0358 
408.7640 
415.6922 
422.t204 
2% -2% 
443:4050 
450.3332 

491.9025 
498.8307 

E-m 
519:6153 
526.5435 
s33.4717 
EWG 
554:2563 
561.1045 
568.1127 
575.0409 
581.9691 
588.8973 

630.4665 
E4*9% 
651:2511 
658.1793 
665.1076 
672.0358 
z-w 
692:8204 

56.00 41.05 35.59 
64.00 49.29 43.58 :5- 5867 
72.00 56.88 51.50 12:505 
80.00 64.58 59.57 12.505 
80.00 72.34 67.57 12.504 
96.00 00.14 75.56 12.503 

136.00 119.56 115.54 12.500 
144.00 127.49 123.54 12.500 
W88 
160:OO 

H2:33 M:E 3% 
151.32 147.53 12.499 

176.00 159.27 155.52 12.498 
184.00 167.23 163.52 
208:OO $;&CM& 

175.19 171.52 fXsg:: 
191.12 183.16 107.51 179.51 12.496 12:496 

216.00 199.10 195.51 
224.00 207.07 203.50 E-29? 
232.00 215.04 211.50 121494 
240.00 223.02 219.50 12.494 
240.00 231.00 227.50 12.494 

3 64.00 56.00 z 46.96 38.98 f tz.5; 
251:49 

r5-5% 
272.00 254.94 12:493 
280.00 262.93 259.49 288.00 270.91 267.40 E-4% . 

296.00 278.90 275.48 304.00 286.00 203.48 :x:t 
312.00 294.87 291.48 12:49i 
320.00 302.06 299.47 12.490 
32R.00 310.85 307.47 12.490 
316-88 

368:00 ;z$:;; 

31 6.82 8.03 3 23.47 15.47 1 1 ,490 
334.81 331.46 ;2.W& 

350.79 342.80 339.46 347.46 12:409 12.488 
376.00 350.79 355.46 12.488 
384.00 366.78 363.46 12.488 
392.00 374.77 371.45 12.407 
400.00 382.76 379.45 408.00 390.75 387.45 :I*:ii7 . 
416.00 398.75 395.45 12.407 
424.00 406.74 403.45 12.486 
432.00 414.73 4ll.44 12.406 
%Ml %M U7% EM4 
456.00 438.72 435.44 12.485 
464.00 446.71 443.44 472.00 454.7C 451.43 '12-2; 
480.00 462.70 459.43 12:404 
480.00 470.69 467.43 12.484 

496.00 470.69 475.43 504.00 406.68 483.43 :f*:% 
512.00 494.68 491.42 12:403 

558:88 5 02.68 10.67 s 07.42 99.42 t;*t3 . 
536.00 518.67 515.41 
544.00 526.66 523.41 :22*44:22 
552.00 534.66 531.41 12:401 
560.00 542.65 539.41 12.481 
568.00 550.65 547.41 12.481 
576.00 558.65 555.40 
504.00 566.64 563.40 
592.00 574.64 571.40 
~tJH&tN& . 582.64 S79.4C 

616.00 598.63 595.39 2.479 
624.00 606.63 603.39 IL 2.478 
632.00 614.62 611.39 12.478 
640.00 622.62 619.39 648.00 630.62 627.38 :22-z . 
656.00 638.62 635.38 12.477 
664.00 646.61 643.38 12.477 
672.00 t54.61 651.30 12.476 
680.00 662.61 659.37 12.476 
688.00 67C.61 667.37 12.476 

696.00 678.60 675.37 704.00 686.60 683.37 :x35 
712.00 694.60 691.31 121475 
;;~.~~ . 702.60 710.59 699.36 707.36 E-44772 . 
736.00 710.59 715.36 12.474 
744.00 726.59 123.36 
;~tg.tg 

K-64;: 
768:00 

734.59 742.59 731.35 739.35 12:473 
750.58 747.35 12.473 

776.00 758.58 755.35 12.472 
784.00 766.58 763.35 12.472 
792.00 774.58 771.34 12.472 
000.00 78 6 -58 779.34 808.00 79 -57 787.34 :2-t:: . 

AL.+72 
12.470 
12.469 
Lt-z! . 
12.465 
1<.464 
:$*a?2 
12:461 

12.453 
115.ces: 
12:451 
12.450 

fs*:599 
121440 
12.448 
12.447 

If-Z 
12:445 
12.445 
i2.444 
lL.444 
12.443 

E l ::23 
121442 

12.+36 
12.436 
12.435 
12.435 
12.435 

E-r;: 
121433 
#$$ 

. 3 
LL.43 1 
12.431 
1i!.QiO 
12.430 
12.429 

12.424 
12.423 
12.423 
LL.YL2 
12.421 
Ld.421 
12.420 
12.420 
12.419 
AZ.419 
12.418 
12.4A8 
12.417 
'15-E . 
12.416 
1;L*4lS 
Li.r*LS 
12.414 
12.414 

k.418 
k.416 
12.414 
lL.412 
12.410 
1~.400 
lL.407 
lL.405 
112-94:; . 

:5 l ;t; 

U:398 
12.397 
12.395 
IL.394 
z-3;; 
12:391 
12.390 
lL.389 
12.388 
12.387 

' :XE . 
12.384 
12.383 
12.382 
12.381 
12.380 

E-336 
121377 
12.376 
1~.376 
12.375 
12.374 
12.373 
E-z: . 
lL.371 
12.370 
12.369 
E-358 . 

12.363 
:1*3zt 
12:361 
U-360 
12.360 

_ 12.359 
12.358 
f 2. 2. 3 57 56 

12.351 
11.350 
lL.350 
12.349 
12.340 
12.347 
12.346 
12:344 ;;*;g 

12.343 
12.342 
12.342 
12.341 
12.340 

tL2 l ;3; 
lL33A 
12.337 
12.336 
12.335 

12.330 

12.313 
12.311 
12.3C8 
12.306 
12.3C3 

12.291 
12.289 
:1-z 
12:284 

1 ,274 
% 

:2-z: 
12:269 
12.268 
12.267 
!$-1E 
12:262 
12.261 

1 s 
2. 47 
2. 46 

12: 249 
is 1 . 42 
12.241 
12.240 
12.239 
12.238 
12.237 

12.228 

12. 22 
5 12. 21 

E-E! 
12:217 
12.216 
12.214 
12.213 
12.212 
12.211 
12.209 
12.208 
12.207 
12.205 
12.204 

:I-% 
12:200 
12.199 
12.198 
12.1Ç6 
12.195 
:2%Z 
12:191 
12.190 
'r22-E 
12:106 
12.105 
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ISO 4156-1981 (E) 

Table 19 - Interna) spline 

30 degree pressure angle - Side fit - Flat root - Module = 6.00 

E vmin = minimum effective space width, circular = 9.425 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dei DFi Dii 
Major Form + (T+ il) = actual max. space width, circular 

diameter diameter 
Minor Emax = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

36.0000 
42.0000 
48.0000 
54.0000 
60.0000 

66 .oooo 
72.0600 
8: -8888 
90:oooo 

335-:77;; 
4135692 
5X% . 
57.1577 
55mB 
72.7461 
77.9423 

96.0000 83.1304 
28ê:8888 8k33%9 
114.0000 98.7269 
120.0000 103.9231 

if2 l :oooo 
l38:oooo 
KY8888 . 
156.0000 
162.0000 
\%:8888 
tthO.OOOO 
186.0000 
KiE0 
204:OOOO 
210.0000 

109.1192 
114.3 54 

1 
:::-:0:7 
129:9038 
135.1000 165.44 163.20 150.52 5.489 
140.2961 171.45 169.20 156.50 9.489 

t SiMi 2 t 
155:0846 

tz-23 
189:45 

fWO 
187:20 

m-4! 
174145 

%-%l 
9:490 

161.0807 195.46 193.20 180.43 
166.2769 201.46 199.20 186.42 
171.4730 207.46 205.20 192.41 
176.6642 213.46 211.20 198.39 
181.8653 219.47 217.20 204.38 

216.0000 
ZtB -80088 
234:0000 
240.0000 
246.0000 
252.0000 
238.0000 
22710'8808 . 

%-8800 
288:OCOO 
294,ooao 
300.0000 
3C6.0000 

187.0615 

213.0423 
218.2384 
%'%f 
233:8269 
239.0230 
$29:: Z$ 1 
254.6115 
259.8076 

290.9846 345.51 343.20 330.24 
296.1807 351.51 349.20 336.23 

38d"W 
311:7692 

3651-3! 
369:51 

3F3-48 
367:20 

348’33 
354:22 

366.0000 

9118-8888 . 

%M%8 

396.0000 
2: %88 
4r4:oooo 
420.0000 

316.9653 
322.1615 
327.3576 
zw:99 
342.9461 
348.1422 
33; 2 3 
363:7307 
368.9268 
374.1230 

456.0000 394.9076 
400.1038 
:f:-f:E 
415:6922 

486.0000 
492.0000 
WC% 
5ia:oooo 

516.0000 
%%O 
534: 000 8 540. 000 

w8888 
55aZooao 
564.0000 
570.0000 

472.8499 
470.0461 
m-2%: 
493za34s 

576 .OOOO 
582.0000 
m%E 
bOO:OOOO 

498.8307 
504.0268 
509.2230 
514.4191 
519.6153 

75.40 73.20 61.31 
81.40 7 -20 87.40 0 s .20 $37. A 9 

93.41 91.20 79:Ol 
99.41 97.20 84.93 

105.42 103.20 90.87 
HM fP=:I8 at3 
123.43 121.20 108.73 
129.43 127.20 114.69 

K-t3 
147:44 

133.20 139.20 120.65 126.62 
145.20 132.59 

153.44 15 .20 138.57 
159.44 15 ! -20 144.54 

223.20 210.37 
ff5:B HE2 
241.20 228.34 
247.20 234.33 

255.48 253.20 240.33 
261.48 259.20 246.32 
267.48 265.20 252.31 
z 79.49 73.48 277.20 271.20 264.30 258.30 

285.49 283.20 270.2s 
29 ! .49 289.20 
29 .49 295.20 

1z 76.28 
82.28 

303.49 301.20 288.27 
309.50 307.20 294.27 
315.50 313. 0 00.26 
321.50 319. 3 0 3 06.26 
327.50 325.20 312.25 
33%: 58 333:13 M: $2 

375.51 373.20 360.22 
381.52 379.20 366.21 
387.52 385.20 372.21 
393.52 391.26 378.21 
399.52 397.20 384.20 
405.52 403.2C 390.20 
411.52 409.20 396.20 
417.5 
423.5 3 

415.2C 402.19 
421.20 408.19 

429.53 427.20 414.19 
435.53 433.2C 420.19 
M+A; 439.20 426.10 
453:53 451. 145.20 U$.{i 
459.54 457. t a 444118 

465.54 463.20 450.17 
471.54 469.20 456.17 
477.54 475.20 462.17 
483.54 481.20 468.17 
409.54 487.20 474.16 

495.54 493.2C 480.16 
501.55 499.20 486.16 
;O;.;; 
5 i 9:55 

;05:2! 
5 \\ . 1 0 

;;z.li 
soc: f 5 

;f;.;z 
537:56 

529.20 523.20 510.15 516.15 
535.20 522.15 

S43.56 541.2C 528.15 
549.56 547.20 534.15 
555.56 553.2C 540.14 
561.56 559.20 546.14 
567.57 565.20 552.14 
573.57 571.20 558.14 
579.57 577.20 564.14 

505.57 583.20 570.14 
S91.57 509.20 576.14 
597.57 595.20 582.13 
603.50 601.20 588.13 
609.50 607.20 594.13 

9.4a2 
9.483 
9.483 
9.484 
9.484 

9.485 
9.485 
9.486 
WK . 

9.521 
9.5 A 
9.5 2 f 
9.523 
9.524 

9.491 
:-zF 
9149 ii 
9.492 

9.530 
9.531 
;-z:; 
9:532 

9.492 9.533 
9.493 9.533 
x3 
91494 

9-532 
9:m 

9.494 
9.494 
x3 
9:495 

9.535 
99-52 
9:537 
9.537 

9.495 
wt 
9:496 
9.496 

9.538 
;-;2g 
9:539 
9.539 
9.54 
9.s4 8 
9.540 
9.54A 
9.541 

9.499 
9.499 
9.499 
9.500 
9.500 

z-z 
9:542 
;-;g . 
9.544 
9.s44 
9.544 
9.545 
9.54s 

;- E 
93546 
9.546 
9.547 

9.501 
9.502 
9.502 
X$ . 

9.502 
9'3 3 8 
9:503 
9.503 
9.503 
9.504 
c;.§ari 

:-m . 

9.9855 
9:sos 
~-~85 . 
S.SC6 

99'E 
9:551 
9. 52 

3 9. 52 
9.553 
9.553 
99.55554 
91554 

9% 
9:5ca 
9.508 
9.508 

9.555 
9.555 
;-gt 
9:s54 

9.557 
9.597 
9.55587 
91558 

m! 
9:>63 
9.~65 
9.566 

9.568 
8:N 

;-z~ . 
9.575 
9.576 
~-z; 
9:579 

9.665 

9.580 
9.581 
x3 
9:504 

9.674 

x715 
9:678 
9.680 

9.585 
:-;a87 
915aa 
9.509 

99% 
9:684 
XE . 
9.689 
XE 
9:692 
9.694 

9.594 9.695 
9.594 9.696 
9.595 9.697 
9.596 9.699 
9.597 9.700 
9.597 
9.598 
9.599 
9.600 
9.000 

~-660’ 
9:tBo 3 
9.603 
9.a04 

9.701 
9.702 
9.703 
Z'x . 
9.707 
W88 
9:710 
9.711 
9.712 
9.713 
;.;1; 
917 6 i 

9-E 
917 ç 

1 
:.;2!! . 

t?;;; 
9:724 
wz . 
9.726 
99-E 
91729 
9.730 

9.416 
9.&17 
%'i% 
9ha 

9.731 
9.732 
9.733 
9.733 
9.734 

9.419 
9.619 
W8 
93621 

9.73s 
4. 35 f 
9Z73a 
9.739 

9.621 9.739 
99% 
9:624 

xc42 
9:743 

9.624 9.744 
9.625 
9.625 
x227 
9:b2? 

x2 
9:747 
9.748 
9.749 

9.b28 
9.628 
9.629 
9.030 
9.630 
9.631 
9.631 
9.632 
xz . 

W? 
9:752 
?E . 
9.755 
9.75s 
w7 
9:758 
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ISO 4156-1981 (E) 

Table 20 - External spline 

30 degree pressure angle - Side fit - Flat root - Module = 6.00 

S vmax = maximum effective tooth thickness, circular = 9.425 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dec DFe Die 
Major Form 

diameter diameter 
Minor Smin = Svmax 

diameter 
+ ( T + A) = actual min. tooth thickness, circular 

max. min. min. 4H 5H 6H 7H 

36.0000 
42.0000 
48.0000 
5~-C888 . 

wwa 
78:0000 
84.0000 
90.0000 

35’:ET 
4135692 
xhs:; . 
57.1577 
62.3538 
673% 
7'139423 

96.0000 

:o0:-8888 
114:0000 
120.0000 

83.1384 
88.3346 
93.5307 
98.7269 

103.9231 
126.0000 
t3: -8880 
144:0000 
150.0000 

109.1192 
114.3154 
r994-58f3 
129:9038 

156.0000 
162.0000 
168.0000 
:8c;-~oo:: . 
186.0000 
192.0000 
198.0000 
mE8 . 
216.0000 
222.0000 
228.0000 
%-8888 . 

25EEoo 
258:OOOO 

w%? 
14514923 
150.6884 
155.8846 

187.0615 
M-:3;; 
202:6500 
207.8461 
213.0423 
21!-:% 
II 8:6307 
233.8269 

300.0000 

239.0230 
50MS5 
254.6115 
259.8076 

306.0000 
312.0000 
318.0000 
~$s% . 
336.0000 

265.0038 
22;50- :z 
28035922 
285.7804 

366.0000 

wx# 
384:0000 
390.0000 

290.9846 
296.1807 
301.3769 
m1567932 . 
316.9653 
322.1615 
327.3576 
332.5538 
337.7499 

396.0000 

z3 -8888 
414:0000 
420.0000 

342.9461 
348.1422 
353.3384 
358.5345 
363.7307 

426.0000 
432.0000 
Z-88ioD 
45o:oooo 

3 8.9268 
+ 

3.796'::;~ 
384:5153 
389.7115 

456.0000 394.9076 
462.0006 400.1038 
4674-888a 
4RO:0000 

tm% 
415:6922 

486.0000 
492.0000 
3x %a08 
5io:ooao 

516.0000 446.8691 
mm 
534:OQoo 

4457-m 
462:4576 

540.0000 467.6537 

2% -00880 
558:OOOO 
564.0000 
570.@000 
576.0000 
582.0000 
588.0000 
594.0000 
600.0000 

:w4:~ 
403:2422 
t;; -533:: . 

%-Ee' 
509:2230 
514.4191 
519.6153 

42.00 
2:. 000 
60:00 
66.00 

w% 
84: 00 
90.00 
96.00 

132.00 
w% 
150:00 
156.00 
162.00 
168.00 
;KG 
186:oo 

222.00 
228.00 
zY88 
246:OO 

282.00 
38: 88 

%5-i% . 
312.00 
318.00 
324.00 
22 88 . 

372.00 
E% 
yp: 88 

. 
402.00 
408.00 
414.00 
420.00 
426.00 
432.00 
438.00 
444.00 
E!- ti8 . 

492.00 
49e.oo 
504.00 
510.00 
516.00 

552.00 
Z-88 
57o:oo 
576.00 

2% :: 
594:oo 
600.00 
606.00 

60.11 56.60 
65.99 62.60 
y; 
83:73 

yl~ 
80:59 

89.67 86.58 
95.62 92.58 

101.57 98.58 
107.53 ia4.57 
113.49 110.57 
119.45 116.57 
125.42 122.57 
131.39 128.56 
137.37 134.56 
143.34 140.56 
149.32 146.56 9.361 
155.30 152.55 9.360 
161.28 158.55 9.360 
167.27 164.55 9.360 
173.25 170.55 9.359 
179.23 176.54 
185.22 182.54 
191.21 188.54 
197.19 194.54 
203.18 200.53 
209.17 206.53 
215.16 212.53 
221.15 218.53 
227.14 224.53 
233.13 230.52 
239.13 236.52 
245.12 242.52 
251. 1 248.52 
257. 0 254.52 1 
263.10 260.51 
269.09 266.51 
5182AH Hf:Z'1 
287.07 284.51 
293.07 290.50 
299.06 296.50 
305.06 302.50 
311.05 308.5C 
317.05 314.50 
323.04 320.50 
329.04 326.49 
335.03 332.49 
341.03 338.49 
347.02 344.49 
353.02 350.49 
359.02 356.49 
365.01 362.48 
371.01 368.48 
377.OL 374.48 
383.00 380.48 
389.00 386.48 
395.oa 392.48 
400.99 398.47 
406.99 404.47 
412.99 410.47 
418.99 416.47 
424.98 422.47 
430.98 428.47 
436.98 434.47 
442.98 440.46 
448.97 446.46 
454.97 452.46 
460.97 458.46 
466.97 464.46 
472.96 470.46 

478.96 476.46 
484.96 482.45 
490.96 488.45 
496.96 494.45 
502.95 500.45 
508.95 506.45 
514.95 512.44 
520.95 518.44 
526.95 524.44 
532.95 530.44 
538.94 536.44 
544.94 542.44 
550.94 548.43 
556.94 554.43 
562.94 560.43 

568.94 566.43 
574.94 572.43 
580.93 578.43 
586.93 584.42 
592.93 590.42 

9.371 
Ç.37C 
xii 
9Z368 

3.291 9.21C 
Y.289 
Y-E2 

9.207 

9:283 
2% 
9Zi9a 

Z-35$ 
91366 
9.366 
0.365 

9.333 9.282 
%3: 

9.lcj6 

9:330 
:-% 
d277 

x9: 
9.330 

9:189 
Y.276 9.187 

9.365 
2 Et 
Ç:363 
9.363 

x772 
L:273 
Y.271 
Y.270 

9.363 9.32s 
9.325 
9%; 
9:323 

Y.269 

9’2223 
9:266 
9.265 

x: 
9:321 
9.320 
9.320 

s-359 
9.358 
9.358 
4-355: . 

W$ 
93357 
9.356 
9.356 

9.319 
9.319 
?%8 
93337 

9.260 
9.259 
Y ,258 
9.257 
9.257 

9.356 
9.355 
9.355 
Z-35? . 
9.354 
9.354 
9.354 
x3 . 
9.353 
:-:55; 
9:352 
9.352 

9.317 
9.316 
9.316 
%S . 
9.314 
;-;i; 
9:313 
9.312 

9.256 
9.255 
9.254 
Wf . 
9.252 

Pif f 
9:311 
9.311 
9.310 
9.310 
y;$ 
91309 
9.308 

z l 22tg 
9:24 9 

E4i . 
9.245 
9.224445 
9:243 
9.243 

8-Z 
9:351 

8-%! 
9:307 

9-35i . E:6 . 
9.351 9.306 
;-355: 
9:350 

9-E 
9:305 

9.3§@ 9.304 

9.242 

Y.239 
mi 
U:237 
9.237 

:-zi 
9:349 
9.349 
9.348 
Ç-348 
;-3:i 
9Z34a 
9.347 

9.304 
9.304 
9.303 
:-f8: . 
9.302 
9.302 
?E 
9:301 

9.347 9.301 
9.300 
9.300 
?E . 

99% 
9Zi9 a 
9.297 
9.297 

9.236 
9.236 
9.235 
: 'I3 . 
9 -233 
9.233 
9.232 
Y-f:: . 

9: I: 30 
9.230 
9.229 
9.229 

5.346 
:-Es 
9:345 
9.345 
9.345 
x44 
9:344 
9.344 

9.297 
9.d96 
?SE 
9:295 

9.228 
9.228 
9.227 
z-f;; . 

2 3 224 
;-zz 
41222 

x:; 
c:343 

x4 
91294 

E22I 
9.343 

9:220 
9.294 

9.343 
9.220 

9.243 9.219 
9.342 
9.342 
9.342 
99-z: . 

9.219 
9.218 
9.217 
9.217 
9.216 

9.1135 
9.183 
9.101 
:-;g . 
9.176 
9.r74 
8-K 
9:170 
9.168 
9.167 
32: 
91162 
9.161 

w35 
9:1§2 
9.151 
9.150 

9.143 
9. 42 

i 9. 41 
?Si . 
9.138 
9.137 
9.136 
9.135 
9.134 

9.128 
9.127 
99-E 
9:124 

XE 
9:121 
9.120 
9.120 
9.119 
9.118 
9.117 
9-K . 

9-w 
9:113 
9.112 
9.111 
9.110 

XE 
9:103 
9.102 
9.1Cl 

wi 
9:090 
9.097 
9.C9b 

9.095 
XiE; 
9:092 
9.091 
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ISO 4156-1981 (E) 

Table 21 - Interna1 spline 

30 degree pressure angle - Side fit - Fiat root - Module = 5.00 

E”,i” = minimum effective space width, circular = ï’.854 

D 
Pitch 

diameter 

Db 
Base 

diameter 

Dei 
Major 

DFi 
Form 

Dii 
Minor Emax = Evmin + (T+ A) = actual max. space width, circular 

diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

30.0000 25.9808 
t50-8888 
45:oooo 

wtt;f 
38:9711 

50.0000 43.3013 

%0:8: 
65:0000 
7o,ocoo 
75.ocoo 

47.6314 
51.9615 
56.2917 
60.&218 
64.9519 

80.0000 
85.0000 
99KK8 

100:0000 

:2;-8888 
115:0000 
:5~:8888 

mE2 
77:9423 
~~-~0223 . 
90.Ç327 
95.2628 

155.0000 
160.0000 
#xEioO 
175:0000 

112.5833 
116.9134 
'2Ez: 
15 9:9038 
134.2339 

180.0000 
185.0000 
190.0000 
195.0000 
200.0000 

223-8888 
215:OOOO 
$35:8F88 
230.0000 
235.0000 
240.0000 
245.0000 
250.0000 

199.1859 

220.8365 262.97 261.00 250.22 
225.1666 267.97 266.00 255.21 
229.4967 272.97 271.00 260.21 
233.8269 277.97 276.00 265.20 
238.1570 282.97 281.00 270.20 

280.0000 
28S.0000 
290.0000 
~90~-8800~ . 

w%o 
315:oooo 
320.0000 
325.0000 

242.4871 
246.8173 
2E%3 
259:8076 
264.1378 
268.4679 
;E-:E': 
281:4583 

3xm 
340:oooo 
mE% . 

3 
55.00 
60.00 88 

36750':::: 
375:oooo 

285.7884 
290.1185 
%%e7 
30331089 
307.4390 
311.7692 
w!fE 
32417595 

380.0000 
385.0000 
cmcl8 
4oo:oooo 

3353%; 
3373499 
X'tfiE l 

350.7403 
3ss.0704 
;$A;;! 
368:0608 

432-o::o 
44o:oooo 
4~~-g,o~ . 4 
455.0000 
460.0000 
wE% 
475:oooo 

372.3909 
376.7211 
w!EE 
3e9:7115 

;Em: 
402:7018 
407.0320 
411.3621 

480.0000 
485.0000 
4xico~~ 
500~0000 

415.6922 
420.0223 
424.3525 
23M53 . 

37.85 x2 

52:86 

16: 36.00 8 0 36:55 $;A; 

51.00 41.36 
57.87 56.00 46.21 
2;-8B 
72188 

66.00 61.00 ;;A39 
71.00 6Oh 

827' . 88: 76.00 81.00 65.84 70.78 
87.89 86.00 
92.89 91.00 ;z-5; 
ç7.90 96.00 8S:64 

;~;.%I~ . 101.00 106.00 90.60 95.57 
112.90 111.00 100.54 
117.91 116.00 105.52 
122.91 121.00 110.49 
127.91 126.00 115.47 
132.91 131.00 120.45 
137.92 136.00 125.43 
142.92 i41.00 130.42 
;;;A; yg.00 135.40 
157193 156: 8E HP . 3 
162.93 161.00 150.36 
y;.;; 
177193 

166.00 171.0C 155.35 160.34 
176.00 165.33 

182.94 181.OC 170.32 
187.94 186.00 175.31 
192.94 191.00 180.30 
197.94 196.OC 185.29 
$Cl$.;; . 201.00 206.00 190.29 lÇ5.28 
212.s5 211.00 200.27 
217.9s 216.00 205.26 
222.95 221.00 210.26 
227.93 226.00 215.25 
232.96 231.00 220.25 
237.96 236.00 225.24 
242.96 241.00 230.24 
247.96 246.00 235.23 
252.96 251.00 240.23 
257.96 256.00 245.22 

287.97 286.00 275.20 
29 -97 
29 5 -98 

291.00 280.19 
296.OC 285.19 

302.98 301.00 290.19 
307.98 3C6.00 295.18 

312.98 311.00 300.18 
;;;A; 
327:99 

316.00 321.00 305.18 310.17 
326.00 315.17 

332.99 331.00 320.17 
337.99 336.00 325.17 
;;$:;z ;:$A; . 

341.00 330.16 
346.00 351.00 356.00 340.L6 345.16 335.16 

3366ik88 365:88 335: 1s 
373.00 371.00 360.15 
378.00 376.00 383.00 381.00 365.1 5 370.1 
388.00 386.00 375.14 
393.00 391.00 380.14 
398.00 396.00 385.14 
43-o: . 401.00 406.OC 390.14 395.14 
413.01 411.0 400.14 
418.01 416.0 s 405.13 
423.01 421.00 410.13 
428.01 426.00 415.13 
433.01 431.00 420.13 
438.02 436.CO 425.13 
443.02 441.00 430.13 

458:02 s? 02 
446.CC 435.12 
456.00 451.00 440.12 445.12 

%?:2 
473:02 

466.00 461.00 450.12 455.12 
471.00 460.12 

ZSE . 476.00 481.OC 470.12 465.12 

486.00 475.11 
491.00 480.11 
496.OC 485.11 
501.00 490.11 
5C6.00 495.11 

1.904 7.935 
77'685 
7:9c7 

77-E 
7:938 

7.907 7.939 
7.9C8 
7.908 
7.909 
7.909 
7.910 

T-99 :y 
7:911 
7.912 
7.912 

7.940 
7.941 
7.942 
J-g;; . 
7.944 
:-tz 
7:94a 
7.947 

7.912 
7.913 
7.913 
7-9E l 

7.914 
7.915 
7.915 
7.915 
7.915 

7.947 a.000 
7.948 8.001 
7.949 8.002 
7.949 8.303 
7.950 8.004 

;.g; 
7:951 
7.952 
7.952 

7.916 

7.917 
7.918 
7.918 
7.918 
7.918 

7.953 
7.953 
7.954 
;.;;; . 
7.955 
1.956 
3%: 
71957 

;-6:: 
7:919 
wo . 
7.920 
7.920 
7.920 
7.921 
7.921 

7.960 
7.960 
7.960 
7.96A 
7.961 

VE: 
7:922 
f-922 . 

Et: 
7:923 
7.923 
7.923 

7.96~ 
7.962 
7.962 
x52 . 
7.963 

7.923 

7.924 
7.925 
7.925 
xi255 . 
7.9 5 
7.9 6 $ 
E;t 
7f926 

7.965 
7.965 
7.966 

x25 . 
7.967 
77-E 
7Z960 
7.968 
7.968 
x59 
7:909 
7.970 

m 
73927 
w; . 
7.927 
;-9;: 
71928 
7.928 

7.970 
;w 
71971 
7.971 
7.971 
7.972 
7.972 
7.972 
7.973 

7.928 
7.929 
7.929 
:-z99 . 
7.929 
7.929 
7.930 
7.930 
7.930 

7.974 
7.975 
f-K 
7:976 

7.930 
mi 
7:931 
7.931 

;-z: 
71976 
7.977 
7.977 

7.980 
7.982 
7.984 
7.985 
7.907 
7.988 
3'99P 
7:Y92 
1.994 
7.Y95 
7.Y96 
VSR 
7h99 

8.004 
8.005 
8.006 
8-0088 . 
8.309 
8.009 
8.010 
8.011 
8.012 

8.019 
8.020 
8-0022 
8:021 

8% 
8:023 
8.024 
8.024 
8.025 
8.025 
8.026 
8% . 

iE2: 
8:029 
8.029 
8.030 
8.030 

8e-033 
8:034 
EE; . 
8.035 

8'% 
8:043 
8.043 
8.044 

88-K 
81062 
8-E . 
8.069 
8.071 
:-00;53 
8:077 
8.C79 
8.081 
8.083 
8.C84 
8.086 

R%i 
8:097 
t-m . 
0.101 
8.102 
;-;04 
8:106 

8.113 
i-t:5 
8:116 
8.117 

i?:t: 
8:120 
8.121 
8.122 
8.123 

8.127 
8.128 
8.129 
8%: . 
8.132 

8.136 
8.137 
ii- Ei 
81139 
8.140 
8.141 
8.142 
BS- iz . 

8e- ;z; 
8:145 
8-W . 
8.148 
8.148 
8.149 
8e- z . 
8.151 

8.155 
8.156 
8.156 
8. ;Sa7 . 
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ISO 4156-1981 (E) 

Table 22 - External spline 

z D Db Dec DFe Die 
Number Pitch Base Form 
of teeth diameter diameter 

Major 
diameter diameter 

Minor Smin r Svmax 
diameter 

+ (T + A) = actual min. tooth thickness, circular 
max. min. min. 4H 5H 6H 7H 

30.0000 25.9808 26.15 22.15 7.804 7.773 
3s.0000 30.3109 45:oo 2Eoo 32.14 27.15 7.803 

7.728 
30.81 35.55 7.772 

7.C52 

txaX8 
34.6410 7.802 7.771 

50:oooo 
38.9711 50.00 40.36 37.14 7.801 7.770 

x: 
43.3013 55.0@ 45.21 42.13 7.801 7.169 ?:644 

7.641 
55.0000 50.c9 47.13 7.768 
60.0000 ;:-$3 
65.0000 56:2917 

205% 
?%C 

7.720 7.635 
70:oo 7:79ç 

7.767 
7.766 

7.718 7.637 
70.0000 
75.0000 

60.6 18 
g 

75.00 
64.9 19 80.00 WR9 

7.765 
7.765 

r-7:67 ':533 . 71714 I ,631 
80.0000 85.00 74.73 72.11 
85.0000 90.00 79.68 77.11 ;-;3 

7.764 7.713 

2-0888 
95.00 84.64 82.10 7:797 :- % 7.712 P% 

100:0000 
100.00 89.60 07.10 

7.711 
7.796 l 6’ 

7:625 
105.00 94.57 92.10 7.796 $561 

7.710 7.624 
ï.7'69 7.622 

105.0000 7.796 
:;r-o,,og EX 

110.00 59.54 97.10 7.761 
115.00 104.52 102.09 

7.7C8 
99:5929 

7.795 
120.00 109.49 107.09 7.795 

7.707 
120~0000 103.9231 125.00 114.47 112.09 7.794 
125.0000 108.2532 130.00 119.45 117.09 7.794 

3.% 
7:704 

13c.0000 
:io-8808 
145:oooo 
150.0000 

112.5833 135.00 124.43 122.08 
140.00 129.42 12f.08 XE 
145.00 134.4C 132.08 a:793 
150.00 139.39 137.08 
155.00 144.37 142.07 x2 . 
160.00 149.36 147.07 7.699 
165.00 lS4.35 152.07 7.699 
170.00 159.34 157.07 7.690 
;;P#I8 . 169.32 164.33 162.07 167.06 

7.697 
7.696 

7.758 
7.757 
7.757 
VE . 
7.755 
7.755 
v3;: 
7:753 

7.620 
7.619 
7.617 
J-66:$ . 
7.613 
7.612 
7.611 
XEi . 
7.607 
7.605 
7.6C4 
7.603 
7.602 

:85 l 0oozi: 
1 9o:oooo 

95.0000 
z00.0000 

185.00 174.31 172.06 7.791 7.696 
190.00 179.30 177.06 7.790 7.695 
195.00 184.29 182.06 

wi 
7.694 

200.00 189.29 187.06 
205.00 144.28 192.05 7:790 

7.694 
7.693 

205.0000 
210.0000 
215.0000 
220.0000 
22f.0000 

134.2339 
138.564: 
142.8942 
147.2 43 

3 lSî.5 45 
155.8846 
160.2147 
164.5448 
1wz . 
177.5352 
181.8653 
186.1955 
190.5256 
194.8557 

7.753 
7.752 
7.752 
?E:L . 
7.750 
ES~ 
7:749 
7.749 

7.601 
V%!i 
7:597 
7.596 
7.595 
5'55Zf 
7:592 
7.591 

;;:-ioo:o 
240:0000 
245.0000 
250.0000 

199.1859 
203.5160 
207.8461 
212.1762 
216.5064 

7.590 
7.589 
EE 
7:S86 

255.0000 
260.0000 
2t67~*88Oao 
275:OOOO 

77. EZ 
7:746 
7.745 
7.745 

7.585 
7.384 
x:1 
7:582 

280.0000 
fR90-8888 
295:0000 
300.0@00 
305.0000 
310.0000 
315.0000 
3%?8888 

7.581 

7.576 

330.0000 
335.0000 
W8800 
35o:oooo 

264.1378 
268.4679 
y;.;9gy 
281:4 83 3 
285.7884 
290.1185 
W~4aa87 
303:1089 

355.0000 
360.0000 
365.0000 
z5 -8088 . 
380.0000 
385.0000 
MM8 
4oo:oooo 

307.4390 
311.7692 
316.0993 
320.4294 
324.7595 

3-7:: 
7:741 
;-::oo . 
7.740 
7.739 
;- 3;; 
7:738 

7.S72 
7.571 
7.57c 
;-56: . 
7.56 
7.56 B 
7.566 
7.566 
7.565 

3:; l %z 337:7499 
342.0801 
346.4102 

7.S64 

w3 
7156 $ 
7.561 

405.0000 
410.0000 
415.0000 
420.0000 
42s.0000 

7.560 
7.559 
7.559 
7.558 
7.557 

tw88O 
440:0000 
445.0000 
450.0000 
455.0000 
466x%: 
47o:oooo 
475.0000 

372.3909 
376.7211 
381.0512 
%-x . 
394.0416 
t'of -;Ei 
407:0320 
411.3621 

7.736 
7.736 
7.736 
w5 . 
7.735 7.557 

77.;;$ 
7:554 
7.554 
7.553 
7.552 
7.552 
7.551 
7.550 

480.0000 
485.0000 
49o.ooc)o 
Ecxz%: . 

415.6922 
420.0223 
424.3525 
420.6826 
433.C127 

210.00 199. 7 197.05 
8 wz 

7.692 
215.00 204. 6 2C2.05 
220.00 209.26 207.05 7:789 
225.00 2 4.25 212.05 

1 230.00 2 9.25 217.04 J- f!Z . 
235.00 224.24 222.04 7.788 7.689 
240.00 229.24 227.04 7.788 
245.00 234.23 232.04 7.788 3%: 
250.00 239.23 237.04 7:6@7 
255.00 244.22 242.04 71-E . 7.687 

260.00 249.22 247.03 7.787 7.686 
265.00 254.21 252.03 7.685 
270.00 259.21 257.03 x:5 
275.00 264.20 262.03 7:786 3 '66845 
280.00 269.20 267.03 7.706 7:684 

2@5.00 274.20 272.03 7.786 7.683 
2PO.00 279.19 277.03 7.683 
295.00 284.19 282.02 
300.00 289.19 287.02 x: 
305.00 294.18 292.02 7:681 

310.00 299.18 297.02 7.185 7.680 
315.00 304.18 302.02 _ 7.680 
320.00 309.17 307.02 ;- T84 

S=a=88 3t%:lT 3lk81 7:7 4 
1 

f -5;: 
7.7 4 7:678 

335.00 324.17 322.Cl 7.783 7.678 
340.00 329.16 327.01 7.783 7.677 
345.00 334.16 332.01 7.783 7.677 
3so.00 339.16 337.01 7.703 
3S5.00 344.16 342.01 7.703 :'E . 

360.00 349.15 347.00 7.675 
365.00 354.15 352.00 wiz 
370.00 359.15 357.00 7:782 

7.675 

375.00 364.15 362.00 7.782 3 -ix 
380.00 369.15 367.00 7.782 7:673 

385.00 374.14 372.OC 7.781 
390.00 379.14 377.00 7.701 77'6E 
395.00 384.14 382.00 7.781 7:672 
400.00 389.14 386.99 
405.00 394.14 391.99 ?;Sa: 

7.671 
. 7.671 

410.00 399.14 396.99 7.781 7.670 
415.00 404.13 401.99 7.780 7.670 
420.00 409.13 406.99 7.669 
425.00 414.13 411.99 xi; 
430.00 419.13 416.99 7:780 vz9 . 
435.00 424.13 421.98 7.780 7.668 
440.00 429.13 426.98 7.668 
445.00 434.12 431.98 7.667 
450.00 439.12 436.98 7.667 
455.00 444.12 441.90 7.666 
460.00 449.12 446.98 7.779 7.666 
465.00 454.12 451.98 7.779 7.665 
470.00 459.12 456.Ç8 7.665 
475.00 464.12 461.97 :w 
480.00 469.12 466.97 7:778 3 25: . 

7.778 tEi-:oO 
4OS:OO 

479.11 474.11 471.97 476.97 
484.11 481.97 

500.00 489.11 486.Ç7 
505.00 494.11 491.ç7 

m3 
7:733 
x3: . 

7.732 
7.732 
7.::: 
7:7u 

7.549 
7.549 
7.548 
E:; . 

30 degree pressure angie - Side fit - Flat root - Module = 5.00 

S vmax = maximum effective tooth thickness, circular = 7.854 
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ISO 4X6-1981 (E) 

Table 23 - Interna1 spline 

30 degree pressure angle - Side fit - Flat root - Module = 4.00 

E = vmin minimum effective space width, circular = 6.283 

D 
Pitch 

diameter 

Db 
Base 

diameter 

Dei 
Major 

DFi 
Form 

Dii 
Minor Emax = Evmin + (T+ A) = actual max. space width, circular 

diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

24.0000 

SS :8888 
36.000 
40.000 8 

tf; %88 
s2:oooo 
56 .oooo 60.0000 
64.0000 

45:8888 
76 .OOOO 
80.0000 

2t l 7::7 5 -T 7: 128 
31.1769 
34.6410 

z: !i 051 
692 

45.0333 

581m . 
s5-4295t 3: T1 SS 
6S.01% 
69.2020 

72.7461 
76.2102 
79 -6743 

2m . 
90.0666 

a x97 
100:4s90 
103.9231 

13 8 
4. 000 
a. 000 

P32.0000 
~~g.gNl~. . 
144 ao0 0.0 
f fp8gg 
lS6:OOOO 
160.0000 

184.0000 

:EEo 
196:OOOO 
200.0000 

204.0000 
208.0000 
212.0000 
216.0000 
220.0000 

224.0000 

55k8888 
236.0000 204.3820 
240.0C00 207.8461 
244,OC’OO 

ZW888 
$a:8888 
264.OCOO 
26a.0000 
twa8 
280:0000 

2& 888 
3 

8 
92:OOOO 

~~~$‘gj~~ + . 
304.0000 
308.0000 
M:8808 
320.0000 

228.63C7 
232.0948 
23S.5509 

5ifw . 

1 
4S.95 2 

4 49.41 3 
m5.32954 

259:80 6 ? 

263.2717 

262)o 18% 
IT 316640 
277.1201 

200.S922 
284.0563 
287.5205 
290.9846 
294.4407 

297.9128 
301.3769 

%‘3X 
311:7692 

364.0000 
368.0000 
372.0000 
376 .OOOO 
38O.OOCO 

315.2333 
318.6974 

3*6% 
329:089? 

304.ggg 332.5538 
3A8.0000 
392.0000 

33 8 .0179 

4900*0888 
E**%': 

. 346:4102 

30.32 28.80 21.72 
%S$i ;t:i8 t,$:f: 

:*33: 
6:331 

t8; . 34 4G$*E . / 3 w . 6.332 6.332 

5 6= 3 5 a s A! 8 40.87 44.79 
sa.3s 56.8 40.7E 

665'35 . 64.80 60.8 8 52.67 36.62 

70.36 68.80 60.58 

2% 
98:38 

92.80 88.80 88.44 04.41 
96.80 88.40 

fg;.;; . 100.80 LO4.80 92.38 96.36 

110.39 lC8.80 100.35 
:ti:% 112.80 116.80 104.33 108.32 

:f;.;; . 120.80 124.80 112.31 116.30 

5: 3s 3 
6.334 
66'::: . 
6.335 
Q,3 6 

3 6.3 6 
iE3: . 
6.337 

tz Z=tg, t&g ff::g 
1.38..4& 136.80 128.27 
i%:t8 144.00 140.80 112.26 156.26 

#et' 
lsaZ4 i 

152.80 148.80 144.24 140.25 
156.80 148.23 

162.41 160.80 lS2.23 
166.41 164.80 156.22 
170.41 168.80 160.22 
174.42 172.80 164.21 
f;fAf 
la6:42 

176.80 80.80 160.21 172.20 
i 84.80.176.20 

190.42 188.80 180.19 
194.42 192.00 184.19 
198.43 196.80 180.18 
202.43 200.80 192.X8 
206.43 204.80 196.18' 
210.43 208.80 200.17 
214.43 
218.43 

2 \ 2.80 204.17 
2 6.80 208.17 

222.43 220.80 212.16 
226.44 224.00 216.16 
23.i.22 228.80 22f.i; 
I 3a344 f3kI18 1$8:15 
242.44 240.80 232.15 
246.44 244.80 236.15 
250.44 248.80 240.14 
254.44 2 2.80 
258.45 2 3 6.80 

244.14 
240.14 

fWZ WI8 1%: f4 
270.45 268.80 260.13 
274.45 272.80 264.13 
278.45 276.80 268.13 
202.45 280.80 272.13 
206.46 204.80 276.13 

w 2: fW88 w 1'3 
298:46 2F6:8C 208h2 
385% 38k88 19s: ft 
310.46 308.80 300.12 
314.46 312.80 304.11 
3 0.46 
3 h 2.47 3 1 0.80 

3 6.80 3C8.11 
312.11 

326.47 324.00 316.11 
330.47 328.80 320.11 
334.47 332.0 324.11 

8 330.47 336.0 320.11 
342.47 340.80 332.10 
346.47 344.80 336.10 
350.47 348.80 340.10 
354.40 352.8C 344.10 
350.40 356.00 348.10 
362.40 360.80 352.10 
366.48 364.80 3S6.10 

370:40 %x~ 360.80 360.10 
372.80 376.80 368.09 364.10 

302.40 380.80 372.09 
386.48 384.80 376.09 
390.49 388.80 380.09 
394.49 392.80 304.09 
390.49 336.80 380.09 
402.49 4OC.80 392.09 
406.49 4C4.80 396.09 

6'333: 
6:339 
6.340 
6.340 
6.340 
6.341 
xrl 
6:341 

P%2 
6134 t 
6,342 
6.343 
6.343 
Et3 
61344 
6,344 
6.344 

6.34s 
6.345 
6.346 
6.346 
6.346 
6.346 
2: 2 34 
6.347 
6.347 
6.347 

6.340 
5'3498 
6:349 
6,349 
6,349 
6.349 
6.349 
2: 48 3 

6.35t 
6.3Sl 
6.351 
2355: . 
6.352 
6.352 
6.352 
6.352 
6.352 
6.352 

6.350 6.400 

6.363 
~*~:: 
6:365 
6.366 

S%E 
6=ç 0 

t 6.4 1 
6.412 
6.413 
5:: 12 
6.416 
6.417 
6.410 
6.419 
:%Y 
6:422 

b.372 
6.373 
6.373 
3: . 
6.375 
6.375 
6.376 
6.376 
6.376 

6.422 6.506 
zw 
6:425 

6*f88 
6:5OÇ 

6.425 6.511 

6.429 
2't%! 
61431 
6.432 

6.379 
5% 
6:300 
6.300 

6.433 O.S;iZ 
6.433 6.S23 
2::: 
6:43S 

m5 
6:526 

6.38\1 
6.381 
6.381 
6.382 
6.382 

6.435 
5%? 
6:437' 
6.438 

6.302 6.430 
6.383 6.439 
6.303 6.439 
6.383 6.440 
6.304 6.440 
6.304 
8: m 
6.385 
6.305 

6.441 
S'Z i 
6:442 
6.443 

6.386 
6.306 
6,386 
%:3$? 

x3 
6:300 
6.3c10 
6.388 
6.389 
6.309 
x8: 
d3YO 
6.390 
2% 
61391 
6.391. 

6.+43 
6.444 
6.444 
9'Z . ij 
6.446 
6.446 
6.447 
2% . 
6.440 
6.448 
6.449 
6.4 9 

9 6.4 0 
6.450 
6.451 
6.451 
6.4Sl 
6.452 

6.391 
6.392 
S*z!f 
6:392 

6.452 
6.453 
6.453 
6.453 
6.454 

6.393 
6.393 
66% 
61394 
6.394 
6.394 
6.394 
?395 . 
a.395 
6.395 
2% 
6Z396 

6.456 
6.457 
6,457 
6.457 
6.458 

t% 
4:459 
6.459 
6.460 

6.48 
6.40 5 
6.406 
bs- t;: . 

z2 
6:49 3 
6.496 
6.490 
6.499 
6.501 
6.502 
6.503 
6.505 

6.5 2 
1 6.5 3 

0,514 
tm . 
6.517 

6.527 
5- z: 
6:S29 
6.530 
6.531 
6.532 
2;3t 
6:S35 
6.535 

6.S39 

6.543 
6.S44 
2552 
61546 

6.547 
6.S47 
6,540 
sio . 53 8 

6.554 
2-2 'j 3 
6:556 
6.556 
6.557 
iEZ8 
6:559 
6,559 
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ISO 4156-1981 (E) 

Table 24 - External spline 

30 degree pressure angle - Side fit - Flat root - Module = 4.00 

S vmax = maximum effective tooth thickness, circular = 6.283 

D 
Pitch 

diameter 

Db 
Base 

diameter 

Dec DFe Die 
Form Major 

diameter 
Minor Smin = S,,,, + (T + Â) = actual min. tooth thickness, circular 

diameter diameter 
max. min. min. 4H 5H 6H 7H 

20.7846 
17*5'i28 
31:1?69 
34.6410 
38.1051 

64.0000 
68.0000 
72.0000 
76.0000 
80.0000 

~Xx 
92:0000 
96.0000 

100.0000 
104.0000 
1c0.0000 
112. 000 

8 
llt000: l 

124.0000 
128.0000 
wiE00 
140:0000 

144.0000 
148.0000 
1s2,eooo 
:bbo*::~: . 

:668'%z 
172:OOOO 
176.0000 
180.0000 

558’W 

6233538 
i3%09 . 
72.7461 
16.2102 
E-%43 
86:602S 
90.0666 
93.5307 
96.9949 

100.4590 
103.9231 
107.3872 
110.8513 
114.3154 
1 7,779s 

1 1 1.2436 
124.7077 
128.1718 
131.6359 
135.1000 
138.5641 
142.0282 
145.4923 
:K;605 
lSS:8846 

184.0000 
iaa.0000 
192.0000 
408:88800 

lS9.3487 
162.8128 
1g 2;;: 

1 7332051 
204.0000 
zEE0 
216:0000 
22O.0000 
224.0000 
228.0000 
232.0000 
E?::;: . 

ItzEoO 
252:0000 
256.00 0 

8 260.00 0 

1XE 
200:91?9 
%%Sf . 
211.3102 
214.7743 
;:!.$"f4 
22sh 66 8 
228.6307 
232.0948 
235.5589 
wtx . 

304.0000 
308.0000 
:%E.E 
320:0000 

3 $E%Cii 
332.0000 
336.0000 
340.0000 

263.2717 
266.7358 
270.1999 
tT?w . 
280.5922 
284.0563 
267.5205 
290.q846 
294.4487 

344.0000 
348.0000 
X%E 
36O:OOOO 
364.0000 
368.0000 
372.0000 
376.0000 
380.0000 

388°00~oo 
392:0000 

w;:$z 
339:4820 

396.0 00 8 4OO.O 00 x*x$: . 

28.00 20.92 17.68 
32.00 24.64 21.67 
36.00 28.44 25.67 
40.00 32.29 29.66 
44.00 36.17 33.66 

2-08 
56:OO 
60.00 
64.00 

%*88 
76:00 
00.00 
84.00 
88.00 
::* !E 

100:00 
104.00 
ioa.00 
112.00 
M:O8 
124.00 

148.00 
t5:%! 
16O:OO 
164.00 

248.00 239.34 237.56 

22;5*00 
1 60:00 

64.00 
268.00 
3w3 
20o:oo 
284.00 
288.00 
292.00 
%?~8 
304:oo 

352~% 
336:00 
340.00 
344.00 

368.00 
372.00 
376.00 
38O.Od 
384.00 
388.00 
3% 88 
4oo:oo 
404.00 

40.07 pg 
tx 

. 
S1:87 46% 
55.82 !33:64 
59.78 57.64 
63.74 61.64 
67.71 65.63 
71.60 69.63 
7S.66 73.63 
79.64 77.63 C.229 
83.61 81.62 6.229 
87.60 85.62 6.228 
91.S8 R9.62 6.228 
95.56 93.62 6.228 
99.55 97.61 

103.53 101.61 
lP::‘51 \8::51 
llS.50 113.61 
119.49 117.60 
123.40 121.60 
127.47 125.60 
134 

.46 129.60 
-46 133.60 

139.4s 137.59 
143.44 141,s9 
147.43 lYS.59 
151.43 149.59 
155.42 153.59 
lS9.42 157.59 
163.41 161.50 
167.41 165.58 
17 4 a40 169.S8 
17 -40 173.50 
179.39 177.58 
103.39 101.58 
187.38 185.57 
19 4 .38 109.57 
19 -38 193.S7 
199.31 197.57 
203.37 201.57 
207.37 205.57 
211.36 2C9.57 
215.36 213.56 
219.36 211.56 
223.35 
227.35 

f 21.56 
25.56 

231.3s 229.S6 
235.3s 233.56 

243.34 241.56 
247.34 245.55 
m:3: $43: 5555 
259.33 257.55 
263.33 261.55 
267.33 265.55 
271.33 269.5s 
275.33 273.54 
279.32 277.54 
283.32 281.54 
287.32 205.54 
291.32 289.54 
295.32 293.54 
299.32 297.54 
303.31 301.54 
307.31 305.54 
311.31 309.53 
315.31 313.53 
319.31 317.52 
323.31 321.S3 
327.31 325.53 
331.30 329.53 
335.30 333.53 
339.30 337.53 
343.30 341.52 
347.30 345.52 
351.30 349.52 
355.30 353.52 
359.3C 357.52 
363.30 361.52 
367.29 365.52 
371.29 369.52 
375.29 373.52 
379.29 377.51 
383.29 381.51 
3e7.29 385.51 
391.29 389.51 
395.29 393.51 

6.231 

6.220 
6.227 
M:: 
6:226 
6.226 
zt5 
6:225 
6.22s 
6.225 
iM: 
61224 
6.224 
6.223 
6.223 
6.223 
66'33 . 
6.222 
6.222 
6.222 
tM: . 
6.221 
6.221 
6.221 
6.221 
6.220 
6.220 
6. 20 

1 6. 20 
z:: . 
6.219 
6.219 
6.219 
5: 51 ii 

zf8 
d218 
6.218 
6.217 
Ê.217 
6.217 
t.217 
2% . 

6,216 

6.215 

Et: 
61214 
6.213 
6.213 
6.213 

6.LO8 
Ml 
6:205 
6.204 

a.166 
6.165 
6.163 
6.161 
6.160 

6.204 6.159 
p$g; 
6:231 

se:55 
0:1s5 

6,200 0.154 
6.153 

:*:syz 
61196 
6.195 
b.195 

a.140 
6.147 
6.146 
4.146 
a.145 

6.~94 
os.:~~ 
6:193 
6.192 

b. 144 

6.192 
6.191 
6.191 
6.130 
6.190 

a.140 
6.140 
a.139 
2 1% l 

PEb7 

6:136 
6.135 
6.134 
a.134 
6.133 
p:!; 
6:lh 
6.131 
6.130 
6.130 
66':% . 

2:3: 
dl27 
ta.127 
6.126 

6.182 
8*% 
6:101 
b.181 

6.126 
6.125 
6.12s 
2 Et . 
6.123 
6.123 
6,122 
2: 1st 
b.lil 
b-120 

iw8 
a:119 
6.110 

6.176 
b. A76 
6.L76 
66% . 
6.175 
6.175 
6.174 
6.174 
6.~74 

6.116 6.016 
a.116 6.01s 
6.115 6.015 
6.115 6.014 
a.115 6.013 
6.114 
a.114 
66.1'1': 
61112 
6.112 
b-112 
6.111 
6.111 
6.110 

6.172 a.110 
i?E 
61172 

:w 
A09 

6.171 6.109 
6.171 a.108 
6.171 
6.171 

6.108 
6.107 

X8 . :w . 

6.056 
6,094 
8% 
6:086 
6,004 

6.075 
6.073 
5% 
61069 

6.055 
6.053 
6.052 
6.051 
6.OSO 
6,CYÇ 
x4 
6:046 
6.045 
6.040 
66'8% 
6:041 
6.040 
6.040 
6.039 
6.038 
% l . 
6.035 
6.034 
6% 
6:032 
6.031 
5%8 
6:029 
6.028 

6.023 
6.023 
6.022 
6.021 
6.020 

6.013 
EE 
6:Oll 
6.010 
6.CCÇ 
ZE 
6:oca 
6.007 

EE 
6:005 
2x l 

6,OC3 
6.003 
6.062 
6.OCl 
6.001 
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ISO 41564981 (El 

Table 25 - Interna1 spline 

30 deqt-ee pressure angle --. Side fit - Flat root - Module = 3.00 

Evmin = minimum effective space width, circular = 4.712 

z D Db 
Number Pitch Base 
of teeth diameter diameter 

Dei DFi Dii 
Form + (T + Â-) = actual max. space width, circular Major 

diameter diameter 
Minor Emax = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

18 .oooo 

;:*888a 
27:0000 
30.0000 

tas%2 
20: 846 i 
23.3027 
25.9800 

33.0000 
36,OOOO 
pg;g0 
45:ooo 8 

28.5788 

4t*:z 
4617654 

E-E 
5010 

49.363s 61.8 3 
51.9615 64.04 
54.5596 
S7.lS77 
59.7558 
62.3S30 
64.5419 

78.0000 
w0o:: 
87:0000 
90.0000 

67.5500 
70.1481 
72.7461 
wz . 

9~*88~00 
99:oooo 

102.0000 105.0000 
t:;*K% 
114:oooo 
::o"8i:8 . 
123.0000 

93.5307 
96.1280 
90.7269 

'1gmf 
. 

106.5211 

138.0000 

1 %:8888 
147.0000 
150.0000 

;1;.m; 

1 4:7077 s 
127.3057 
129.9038 

:~~*EE 
159~0000 
tR8888 
168.0000 
ï71.0000 
:E*aa88 
18O:OOOO 

132.5019 

145.4923 
140.0904 
wt8:4 
155h846 

198.0000 
f%*E0 
207:OOOO 
210.0000 

#'0477:': 
176:6692 
179.2673 
18l.t?653 

$15*::!& 
219:OOOO 
%s*88il8 . 

IEE 
234:00 0 

8 
E;*%OO . 
243.0000 
246.0000 
%*80~8 
2ss:oooo 

104.4634 
187.0615 
189.6596 
K:W 
197.4538 
$gO.~W;; 
20 :2480 5 
207.8461 
210.4442 247.92 
213.0423 250.92 
tz1'5e*%i2 
220:8365 

25232 
259193 

2sa.0000 
;t: l 8o:8 
267:0000 
270,OCOO 

223.4346 
226.0326 
228.6307 
231.2288 
233.8269 

273.0000 236.4249 

%*00000~ 
282:OOOO 

22:91-z:: 
24412192 

2a3.0000 346.8173 
249.4LS3 
pi.g1;; 
25712 96 A 
259.8076 

22.79 
Ie5*88 
31: ai 
34.81 
37.81 
t:*:2 

:0 
4 .a 8 I 

67.84 

82.05 
85.05 
08.05 
91.85 
94.06 
97.06 

K:*E 
106:86 
109.86 

E-8; 
118:0? 
121.87 
124.07 
127.01 
130.88 
133.08 
136.00 
139.00 

;:Ai 16.29 
27:60 $ ?-SC! 
30.6C 24:82 
33.60 27.73 
36.6C 30.65 
39.60 33.59 
42*60 45.6 
48.6 8 %*Z4 

42:4 s 

51.6C 45.44 
54.60 48.41 
57.60 51.38 
60.60 54.36 
63.60 57.34 
66.6C 60.33 
69.60 63.31 
72.60 66.30 
15.60 69.20 
70.60 72.27 
81.60 75.26 
04.60 70.25 
e7.60 90.6C t33.t; 
93.60 07:22 
96.60 90.22 
99.60 93.21 

102.60 96.20 
105.60 99.20 
108.60 102.19 
111.60 105.19 
114.60 108.18 
117.60 111.18 
120.60 114.17 
123.60 117.17 
126.60 120.16 
1 392-2: 
135:60 

w H 
129:lS 

138.60 132.15 
142.00 141.60 135.14 
tc3* 3 
;;$8"9' . 

it+: 58 EP: L14 
150.60 153.60 144.14 147.13 
156.60 150.13 
159.60 153.13 
162.60 156.13 
f 5?2"60 2s i :fZ 

172.89 171.60 165.12 
175.90 174.60 160.12 
178.90 177.60 171.11 
181.90 180.6C 174.11 
184.90 183.60 177.11 

186.60 180.11 
189.60 183.11 
192.60 186.10 
U83668 EU: 18 

202.91 201.60 195.10 
205.91 204.60 198.10 
208.91 207.60 201.10 
211.91 210.60 204.10 
214.91 213.60 207.09 
217.91 
220.91 
~~2*:' 
229:9 3 

216.60 210.09 
219.60 213.09 
222.60 216.09 
z 28.60 25.60 222.09 219.09 

232.92 231.60 225.09 
235.92 234.60 228.09 
238.92 237.6C 231.08 
$:;A; . 240.6C 243.60 234.00 237.C8 

246.60 240.08 
249.60 243.08 
252.6C 246.08 
255.60 249.08 
258.60 252.08 

262.53 
265.93 
$31-3 
274393 

261.60 255.C8 
264.60 258.08 
267.60 261.07 
270.60 264.07 
273.60 267.07 

277.93 276.60 270.07 
280.93 279.60 273.07 
283.93 202.60 276.07 
286.93 205.60 279.07 
289.94 288.60 282.07 
292.94 
295.94 
298.94 
zoOte 94 . 

291.6C 285.07 
294.60 288.07 
297.6C 291.C7 
300.60 294.C7 
303.6C 297.C7 

4.755 
4.755 
4.7S6 
44-E:: . 

6-E!! 
4:75f3 
2'775: . 

:*Et! 
4:760 
4.761 
4.761 

z-775: 
4:.762 
4.762 
4.762 

2-z 
4:763 
4.764 
4.764 
4.764 

4.765 
4.76s 
t-72: 
41766 

44'7P 
4176 3 
4.767 
4.767 
4.767 
4.760 
4.760 
4.760 
4.768 
4.768 
4.769 
44-3:: 
41769 

4.770 
4.770 
4.770 
4: VI 
4.771 
4.771 
4-z 
4:772 
4.772 
2-E 
4:77 
4.77 I 
4.773 
4.773 
:*x 
4:773 
4.773 

z*zz 
41774 
4.714 
4.77s 

44-32 
4:775 
4*R . 

Y* 77!1 , 
4I78L 
4.703 
4.764 
4.705 
4.7d5 
4.786 
4.707 
4.787 
4.708 
4.780 
4.7dY 
Q*Ei . 
4,791 
4.791 
4.792 
4.796 
4.793 

r* TE 
4:794 
Q- '7% . 
4.795 
4.795 
5* 595 
41797 

bc*E 
4:790 
4.790 
4.790 
4.799 
4.799 
4.799 
** 8% . 
4.830 
4.001 
4.0ûl 
4.801 
4.002 
4.002 
4.002 
4.803 
4.803 
4.803 
4.803 
4.004 
4.804 
:*80; . 
4.805 
4.805 
4.805 
4.006 
4,8ù6 

4.807 

4.813 

4.0Ll 
te::: 
4:012 
4.0li 

4.818 
4*3? 
4:&23 
4.824 
4.&2s 
xzt; 
4h28 
4.629 

4'88 3: 
41832 
4.033 
4.834 

5*z 
41836 
4.837 
4.038 
4.038 
4.639 

i"84400 
4:t141 
4.842 
4.d42 
2-E 
4:044 
4.645 
t-t 45 
4:846 
4.847 

2*Bte7 
41048 
4.049 
4.049 
4.850 
4.85 
4.85 P 
4.851 
4.052 

:*iE 
4:bs3 
4.tlS4 
4.854 
4.855 
4.bSS 
t*iE 
4:856 
4.857 
4.057 
:*:;: 
41058 
4.859 
4.859 
4.&60 
6-24 . 

:*a 
4h62 
4.862 
4.b62 

4.863 
4G'E3 
4:b64 
4.864 
4.865 
4.b65 
4.865 
6% . 

4*% 
4:&67 
4.867 
4.068 
4.tr68 
4.068 
4.669 
t*tz . 

4.802 
4.004 
4.887 
Ge- 8eE . 
4.093 
t*iE 
4:09 
4.90 8 

4.901 
XE 
4:905 
4.907 

4.914 

4.919 
:*t% 
4:92 
4.92 5 
4.924 

4.920 
t-w 
41931 
4.932 
4.932 
4.933 
4.934 
X% . 

4.940 
4.941 
4.941 
4.942 
4.943 

4*;4: 
4:945 
4.945 
4.946 
4.947 
4*944; 
41949 
4.949 

te;;! 
41951 
4.952 
4.952 

4.956 
4.9S6 
4.957 
4*% . 

4.962 
4.962 
4*%3 
4f964 
4.964 
4.96s 
:*:22 
41966 
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ISO 4156-1981 (E) 

Table 26 - External spline 

30 degree pressure angle - Side fit - Fiat root - Module = 3.00 

s - maximum effective tooth thickness, circular = 4.712 vmax - 

z D Db Dec DFe Die 
Number Pitch Base Major Form Minor 
of teeth diameter diameter diameter diameter diameter 

Smin = %max + (T + A) = actual min. tooth thickness, circular 
max. min. min. 4H 5H 6H 7H 

l~*ooo~” 5 4:ooo 8 
27.0000 
30.0000 

z! -0000 
39:oooo 
425 l %% . 
48 ooo88o 
54:ooo 8 
57.0000 
60.0000 
63eOCOO 
66.0000 
~9*0!% 
7s:oooo 
78eOOOO 
B:*EE 
07:0000 
90.0000 
g . mm.& 
99:oooo 

:05-i%; . 
lC8.0000 
1 1.0000 

t 1 4.0000 
&!-8X . 

t $5-a888 
129:OOOO 
K-E!: . 

1 
38.0000 
41.0000 

144.0000 
147.0000 
150.0000 

165.0000 
168.0000 

198.0000 
201.0000 
204.0000 
207.0000 
210.0000 
213.0000 
216.0000 
219.0000 
$25 l kEt: . 
$3-E% 
234:0000 
$2; .iC!;f: 

. 
243.0000 
246.0000 
249,cooo 
252.0000 
255.0000 

288.0000 
291.0000 
294.0000 
f01: *;FE . 

21.00 15.69 13.21 
$288 H:%i tg":% 
3:. . :oo 24.22 27.13 25.19 22.19 

28.5708 
31.1769 
;~*x 
38:9711 

36.00 30.05 28.19 
39.00 32.99 31.18 
25.3 
48:OO 

35.94 38.90 34.18 37.18 
41.87 40.18 

41.5692 
44. 673 

1 46. 654 
XE; . 
54.SSS6 
!iz* Ki 
62:3536 
64.9519 

59.73 58.16 
62.71 61.16 
65.70 64.16 
68.68 67.15 
71.67 70.15 

%*W 
?2:7461 
75.3442 
7?,9Yî4 

74.66 73.15 
77.65 76.15 
80.64 79.15 
03.63 82.15 
86.62 85.14 

80.5404 96.00 89.62 88.14 
99.00 42.61 91.it 

102.00 95.60 94.14 
105.00 98.60 97.14 
108.00 101.59 100.14 

963*:2&i 
98h269 

101.3250 
103.9231 

111.00 104.59 103.13 
114.00 107.58 106.13 
117.00 110.58 109.13 
120.00 113.57 112.13 
123.00 116.57 115.13 

t 
06.5211 
09.1192 

#'3E 
116:9134 

126.00 119.56 118.13 
129.00 122.56 121.12 
132.00 125.55 124.12 
135.00 128.55 127.12 
138.00 131.55 130.12 

150.00 143.54 142.11 
153.00 146.53 145.11 

1%-H 
49. 

t 2 
3 148.11 

52. 3 151.11 
162:OO 155.53 154.11 
165.00 158.52 157.11 
168.00 161.52 160.11 

14S.4923 
t 

40.0904 
50.6884 

:w:5 . 

158.4827 
161.0807 
163.6788 
M:G98 

171.00 164.52 163.11 
174.00 167.52 
177.00 170.51 

t 66.10 
69.10 

180.00 173.51 172.10 
183.00 176.51 175.10 

186.00 179.51 178.1C 
P89.00 182.51 181.10 
192.00 185.50 184.1C 
t99k88 18P:Gl Hki8 

171.4730 
:32-w 
179:26?3 
181.0653 

201.00 194.50 193.09 
204.00 197.5C 196.09 
207.00 200.50 199.09 
210.00 203.SO 202.09 
213.00 206.49 205.09 

184.4634 
%-ix 
19212577 
194.0557 

216.00 209.49 208.09 
;;;.;g 
225:00 

212.49 lS.49 
t 18.49 

211.09 214.09 
217.09 

228e"lO 221.49 220.08 
3;t.C): 224.49 223.08 
237:00 t 30% %*88e 
240.00 233:40 232:00 
243.00 236.40 235.08 
246.00 239.48 238.08 
249.00 242.48 241.00 
252.00 245.40 244.08 
2SS.00 248.48 247.08 
258.00 251.40 250.07 
261.00 254.48 253.07 
264.00 257.40 256.07 
267.00 260.47 259.07 
270.00 263.47 262.07 
273.00 266.47 265.07 

22396-m 
24116211 
z::* GE . 
249.4153 
2552-K; 
257:2096 
259.8076 

276.00 269.47 
f 

68.07 
279.00 272.47 71.07 
282.00 275.47 274.07 
285.00 270.41 277.07 
288.00 281.47 280.06 
291.00 284.47 283.06 
294.00 287.47 286.00 
297.00 290.47 289.06 
300.00 293.47 292.06 
303.00 296.47 295.C6 

4-z 
41669 
4.660 
4.660 
4.667 

4.665 
4.665 
4.664 
4.664 
4.664 
4.663 
4.663 
:*:z 
4:662 

4.661 
:*gy 
4:6i; 
4.660 
4.660 

2-c 
4:6sa 
4.658 
4.650 

a-663: 
43657 
4.657 
4.657 
4.656 
2*Ei 
41656 
4,656 
4.656 
4.65 
4.65 ;i 
4.655 
4.655 

4.655 
4.654 

r-F4 
4:6 4 5 
4.654 

4.653 
4.653 
Z-6% 
4:652 

t-52: 
4:6SL 
4.651 
4.651 
4.651 
4.651 
4.651 
5-66~~ . 

4.649 
4.649 
4.649 
:*549 . 

4.445 
4.644 
4.643 
Y.442 
4.641 
4.640 
4.639 
4.639 
4.638 
4.b37 

4.b37 

4.b34 

4.632 
h-b31 

:-ii2 
4:630 
4.630 
4.629 
4.629 
~*~~g . 
4.620 
0-E 
4:627 
4.a26 
4.626 
4.626 
4.625 
Y.625 
4.b2S 
4.624 
4.626 
4.624 
4.6L3 
4.623 
4.&23 
4.b23 

t-i% 
4:622 

c-s;: 
4f621 
4.621 
4.620 

4.620 
4.620 
4.619 
t-2 ‘3 

. f 

t-:i: 
41618 
4.618 
4.618 

4.616 
4.6 6 

i 4.6 6 
m55 . 
4.615 

6.b14 

4.613 

4.612 
4.611 
4-t:: 
41611 

4.6OO 
4.558 
4.597 
4.SÇ6 
4.595 

4.590 
:*z89 
4Z588 
4.507 

4.524 
43 ST 
4.519 
4.518 
4.517 

4.586 4.511 

4.583 
6'5581 
oh31 
4.501 
4.580 
4.580 
4.579 
4.579 
4.578 

4.506 
4.505 
4.5c4 
4.5c3 
4.SC2 
4.5Cl 

4.577 
4.577 
4.576 
4.576 
4.575 
4.575 
4.574 
4.574 
4.573 
4.573 
4.572 

4.496 
tetE 
4:494 
4.493 
4.492 
t-r:: 
4:490 
4.489 

4*t!8 
4:4a7 
4.406 
4.486 

- 5'5558 
41567 
I- . 55 s 

1'5566 
Y:565 

t-S:: . 
4.564 
4.564 
4.563 
1.563 
4.562 

4.481 
4.401 

t-*89 
414 9 ? 

4.478 

t-34 
41474 
4.473 
4.472 
4.472 

4.560 
:*E: 
43559 
4.559 
4.550 
4.550 
4.558 
4.557 
4.557 

4.469 
4.460 
4.460 
4.467 
4.467 

4*t55 
4:465 
4.464 
4.464 

4.557 
4.556 
5-x 
4:555 

4.461 
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ISO 4156-1981 (El 

Table 27 - Interna1 spline 

30 degree pressure angle - Side fit - Fiat root - Module = 2.50 

E vmin = minimum effective space width, circular = 3.927 

z D Db Dei DFi Dii 

!Xx 
Pitch Base Major Form 

diameter diameter diameter diameter 
Minor Emax = 

diameter 
Evmin + (T + Â) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

15.0000 
17.5000 
20.,0000 
s -0::: 3 . 

38%88 
32:sooo 
35.0000 
37.S@OO 
40.0000 
442s~508% 
47:sooo 
50.0000 

m%# 
57:moo 
60.0000 
62.5000 
65.0000 
67.5000 
70.0000 
72.5000 
75.0000 
77.5000 
80.0000 
8;-~000000 
87:5000 
90.0000 
92.sooo 
3-5ao~6 

100:0000 
102.5000 
105~0~4TP00 
H#gO~ 
112:So 0 8 
115.0000 

'1wE: 
132:5000 
135. 000 

s 137. 000 

:tzO-:::: 
145:0000 
w%: . 
152.5000 
155.0000 
l~pmg 
t 62:iiOOO 
165.0000 
'13;-;:00: 
172:5000 
175.0000 

190.0000 
192.5000 
tSí'05COI: 
2oo:oooo 

I8~-boooooo 
2C7:5000 
210.0000 
212.sooo 

227.5COO 

240.0000 
t4%% 
247:SOO0 
350.0000 

1249904 
15*1554 
17,3205 
19.4856. 
21.6506 
23.8157 
25.9808 
5~%8 
3234760 

EG! 
38:9711 
t:-%Z . 
45.4663 
f9-%3 
51:9615 
54.1-266 
56.291.7" 
58,4!m? 
6O.&Z1~8 
62m.7068 
64t.9519 
g.g7ap: 
71:44 1, s 
77;-67tTZ l 

77.9423 
80.1074 
8a4-235 
86:6025 
88.7676 
90.9327 
93.0977 
95.2628 
97.4279 
99.5929 

WM 
106:0881 
108.2532 
110.4182 
112.5833 
:w;t 
119:0785 
121.2436 
123e.4086 
X25.5737 
127.7388 
129.9038 

142.8942 
145.6593 
147.2243 
Z;?*m . 
153.7195 
wm5 
16012147 
162.3798 

t:: '57098 
168:8750 
WE . 
175.3702 
:w;o5 
181:8653 
184.0304 

t li Ki- 5855 
190:5256 
192.6907 
194.8557 
197.0208 
199.1859 
I%E!;f 
205:6810 

19.03 18.00 13.58 
21.53 2o.sc 
24.03 23.00 

1 5.90 
8.28 

26r54 25.50 20.68 
29.04 28.00 23.11 
31x.54 30.50 25.54 
3~-E 
39:os 

33.00 35.5c 28.00 30.45 
38.00 32.92 

41.55 40.50 35.39 
44.06 43.00 37.06 %- FE 
51:56 

45.50 48.00 42.82 40.34 
so.5c 45.30 

54.07 53.oc 47.79 
56.57 55.5c SO.27 
59.07 58.00 52.76 
61.57 60.50 55.25 
64.07 63.00 57.7.4 
66,S8 6S.5.0. 60.23 
7PG 
7*4:ba 

68.OP T.C.50 65.21 62.72 
73~00 67,'EpO 

;$. 28. 7s.5c 7Oil9 
I Y 78.00 72.69 

8L.59 80.50 '3rS.18 
84!.09 83.06 77.68 
86.59 85.50 80.1? 
89.09 88.00 02.66 
91.59 9C.5c 85.16 
94.09 93.00' 87.6'6 

101:bO 992~00 
95.50 90.15 

100.5C 98.00 92.65 95.14 
104.10 103.00 97.64 
106.60 105.50 100.14 
109.10 108.00 102.63 
111.60 110.50 lC5.13 
1 t 4.10 113.00 lC7.63 
1 6.61 115.50 110.12 
;$.%l 
124:l t 

118.00 120.50 115.12 112.62 
123.00 117.62 

126.61 125.SC 120.11 
129.11 128.00 122.61 
131.61 130.50 125.11 
134.11 133.00 127.61 
136.62 135.50 130.10 
139. 4 2 138.00 132.60 
141. 2 140.50 135.10 
144.12 143,OC 137.60 
146.62 145.50 140.10 
149.12 148.00 142.60 
151.62 1SO.50 145.09 
154.12 153.00 147.59 
156.62 155.5C 150.09 
159.13 158.00 152.59 
161.63 16C.50 155.09 
164.13 163.00 157.59 
166.63 165.50 160.08 
169.13 168.00 162.58 
171.63 170.50 165.08 

1 1775'4; 79:13 
173.00 167.58 
178.00 175.50 170.08 172.58 

181.64 180.5C 175.08 
184.14 183.00 177.S8 
;;3.~~ 
191:64 

185,SO 188.00 180.08 182.57 
190,SO 185.07 

194.14 193.00 107.57 
201:64 '19yt 

195.50 190.07 
200.50 198.00 19 19 4 .07 .57 

204.14 203.00 197.57 
206.64 2C5.50 200.07 
209.15 208.00 202.57 
211.65 210.50 205.07 
214.15 213.00 207.57 
216.65 215.50 210.06 
219.15 218.00 21 -56 

9 221.65 220.50 21 .06 
224.15 223.00 217.56 
226.65 225.50 220.06 
229.15 228.00 222.56 
231.65 230.50 225.06 
234.15 233.00 227.56 
236.66 235.50 230.06 
239.16 238.00 232.56 
241.66 240.50 235.06 

207.8461 
11x 

243.00 237.56 
210.0112 245.50 240.06 
212.1762 
214.3413 

;;$;; 248,OC 242.56 
250.50 245.06 

216.5064 254:16 253.OC 247.55 

3.967 
3.967 
x5: 
31969 

3-30 . . 

X;L 
31971 
3.971 
3.972 
3-Z 
3:973 
3.973 
3.973 
3.973 
2 8 ( 2 

3.991 
3.992 
;-gz 
31994 
3.995 
3.996 
3-92 
L9Y7 
3.998 
3.990 
3.999 
4.000 
4.000 
4.000 
4.001 
4.001 
4.002 
4.OOi 
4.303 
4.003 
4.003 
4.004 
4.004 

3.976 
x35 
3:sxz 
3.976 

5-E 
4:005 
4.ùu 
4.006 

3.978 

2%: 
4:007 
ZE . 
4.008 
4.008 
4%: 
do09 

3% 
31979 
3.979 
3.979 
3.979 
3%8 
3:980 
3.980 
3.980 

4.011 
4.011 
x:5 
4:OlZ 
4.012 

3.981 

x 
3:982 
3.982 

4.015 
4.015 
Q-E 
41014 

3.983 4.016 
3.983 4.016 
3.983 4.016 
3.903 4.017 
3.983 4.017 

4.017 
4.017 
4-o:: 
4:018 

3.984 4.018 
4.018 
4.OA9 
4.019 
4.oi9 

3.985 
3.985 
3.985 
3.% . 
3.985 
3.985 
3.986 
3.986 
3.986 

4.019 
4.019 
4-E 
4:020 
4.020 

3.986 
:%1' 
G:O22 
4.022 
4.022 

4% 
41029 
4.031 
4.032 

xt 
4:035 
4.d36 
4.337 
4.338 
4.039 
p!$ 
4:041 
4.042 
4.043 
4.043 
x5 . 
4.045 

4.r)56 
4.056 
4.057 
4%~ . 

XE9 
41059 
X60 . 
4.060 

4.062 
4.063 
4.063 
4.063 
4.064 
4.064 
4.065 
4.065 
4.065 
4.066 
4.366 
4-E 
4:067 
4.067 
4.068 
4.068 
4.068 
4.069 
4.069 
4.070 
4.070 
4.070 
20077~ . 
4.071 
4.071 
64.0 % 
41072 
4.073 
4.073 
4.073 
wt . 
4.074 
2;;; 
4:075 
4.075 

4.104 
4-E 
4:108 
4.110 
4.111 
4.112 
4.113 
2-f 'j . k 
4.116 
4G'K 
4:119 
4.120 

:- t3t 
4:13s 
4%: . 

4. f% 
4:138 
5. 34: . Ii 
4.140 
4.141 
4.142 
:- lt3 . 
4.143 
4.144 
4.145 
4. fa5 . 
4.147 
4.147 
t- 'tt 
4: 49 t 
4.149 
4.150 
C-E! 
41152 

4. E 
4=r53 
4.154 
4.154 
4.155 
4.156 
4.154 
4.157 
4.157 
4.158 
4.158 
2 Es 
41160 
4.160 
4.161 
4.161 
4. :62 . 
4.163 
4.163 
4.164 
2 :t; . 
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ISO 4156-1981 (E) 

Table 28 - External spline 

30 degree pressure angle - Side fit - Flat root - Module = 2.50 

S - maximum effective tooth thickness, circular = 3.927 vmax - 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dec DFe Die 
Major Form 

diameter diameter 
Minor Smin = Svmax 

diameter 
+ (T + Â) = actual min. tooth thickness, circular 

max. min. min. 4H 5H 6H 7H 

tt*%i: 
t 6:0000 
8.0000 

20.0000 

10.3923 

19.0526 
20.7046 
Zf- 3:;:: 
25:9808 

3 -ii%: 
36:OOOO 
38.0000 
4o.ooco 

27.7128 
29.4449 
31.1769 
32.9090 
34.6410 

42.0000 
tfg-O% 
4a~ooCo 
50.0000 

36.3731 
38.io51 
w5;; 
43:3013 

52.0000 
54.0000 
S6.OCOO 
58.0000 
60.0000 

45.0333 
46.7654 
%Mi5 
fil:9615 

z%8 
66:oooo 
68.0000 
70.0000 

53.6936 
E-E: 
58h89? 
60.6210 

72.0000 62.3538 75.32 
64.C859 77.32 
65.8179 79.32 
67.5500 ai.32 
69.2820 83.32 

82.0000 
:x%:0 
a8:oooo 
90.0000 

100.0000 

79.6743 
8 .4064 

1 8 .i384 
84.8705 
86.6025 

102.0000 88.3346 
90.0666 
91.7987 
93.5307 
95.2628 

112.0000 
114.0000 
::8-:008 
120:0000 

96.9949 
98.7269 

100.4s90 
102.19 10 
103.9231 

122.0000 
t26Q -000008 
128~0000 
1~0.0000 

105.6551 

132.0000 
134.0000 
:33R l %88 
140:0000 

: te88 88 
146:0000 

t 20 -8888 . 
l;ym~ 
\ 56:OOOO 
:~~-::o: . 
162.0000 
164.0000 
KV8% 
170:0000 

: f64-o34% 
117:7795 
:xt:: . 
122.9756 
ttsQ'w 
i2ah7ia 
129.9038 

Y-% 
H 3 :1000 
136 .a320 
138.3641 
140.2961 
ttW802 
14514923 
147.2243 

172.0000 148.9564 
:775-%Zoo 
178:OOOO 

t52-420: 
154:1525 

180.0000 155.8846 
182.0000 
w%: 
l8a:ocoo 
190.0000 

::: l %E 
lS6:OOOO 
198.0000 
200.0000 

166.2769 
168.0089 
t7Y-xz 
173:2351 

15.26 
17.26 
19.26 
2-2; . 
%P$i 
29: 28 
K: . 
35.28 
37.29 
39.29 
44:';; . 

45.29 
62% 
51:30 
53.30 

14.40 10.86 
1 268 12.72 
20:40 k% 
22.4C 18.48 
24.40 20.44 
26.40 22.40 
28.40 24.36 
3C.40 26.34 
32.4C 28.31 
34.4C 30.29 
36.40 32.27 
38.40 
2 0 t: ;y4 38:23 
44.40 40.22 
46.40 42.21 
48.40 44.20 
50.4C 46.19 
52.40 48.18 

5515'3! 
s9:31 
61.31 
63.31 

54.4c 50.17 
56.40 52.17 
50.4C 54.16 
60.40 56.16 
62.40 58.15 
64.40 t0.14 
66.40 62.14 
68.40 64.14 
70.40 66.13 
72.40 68.13 
74.40 70.12 
g. 2; ;p ;; 
80:40 76111 
82.40 78.11 

XT-3 
89:33 
91.33 
93.33 

84.40 80.11 3.188 
86.40 82.11 3.189 
88.46 84.10 3.189 
90.40 86.10 3.189 
92.40 88.10 3.189 

95.33 
998-33 

toi:33 
103.34 

w3t 
109:34 
:::-:t . 
115.34 
117.34 
m: 
123:35 

94.40 90.10 3.189 
96.40 92.09 3.189 
98.40 94.09 3.190 

100.40 $6.09 3.190 
102.40 Ça.09 3.190 
104.40 100.09 
lC6.40 102.09 
108.40 104.08 
110.40 106.C8 
112.40 108.08 
if 6.40 4.40 t 12.C8 10.08 
118.40 114.08 
120.40 116.07 
122.40 118.07 

124.40 120.07 
126.40 122.07 
128.40 124.07 
l 32.40 30.40 ! 26.C7 28.07 

135.35 134.40 130.07 
137.35 136.40 132.07 
139.35 138.4C 134.06 
141.35 140.40 136.06 
143.36 142.40 138.06 

155.36 
157.36 
:3: 
163:36 
165.36 
167.37 
169.37 
171.37 
173.37 
175.37 

144.40 140.06 
146.40 142.06 
148.40 144.06 
150.40 146.06 
152.40 148.06 
154.41 150.06 
156.40 
158.4C 

r: 52.06 
54..06 

16C.40 156.06 
162.40 158.05 
164.40 160.C5 
166.40 162.05 
168.4C 164.05 
170.40 166.05 
172.40 168.05 
174.40 170.05 
176.40 172.05 
178.40 174.05 
180.40 176.C5 
182.40 178.05 

185.37 
107.37 
K- 33: 
193:38 

184.4C 180.05 
186.40 182.05 
188.40 184.05 
190.40 186.05 
192.40 188.05 

i92.3a 194.4c 190.05 
196.40 192.05 :99?38 .8 

201. 3 8 
198.40 194.04 
200.4C 146.04 

203.38 202.40 198.04 

3.179 
3. ‘C!i 
3: 80 1 
3.180 

3.201 3.234 
3.202 3.235 
3.202 3.237 
3.203 3.238 
3.LO4 3.239 

3. FE 
3:183 
? :ss: . 
3.184 
3.184 
3.185 

z- :85 . 

3.185 

3.187 
3.187 
33-E 
3:m-r 

5-51'0 
3:ZlA 
3.211 
3.211 
3.21? 
S-E 
3:213 
3.213 
3.213 
3.214 
3.214 
3.LA4 
3.215 

3.188 
3. Ki 
3: 188 
3.188 

3.190 
3.190 
3.190 
3.191 
3.191 
3.191 
3.191 
3.191 
3.191 
3.191 

3.217 
3.217 
3.;;; 
3:218 
3.Zi.d 
3.218 
3.218 

x9 . 
3.219 
3.219 
3.220 
3.220 
3.220 
3.220 
3.221 
;-$ 
33221 

3.192 3.222 

3.192 
$- E 
3:193 
3.193 

3-E 

3:223 
3.223 
3.224 
3.2LY 

3.225 
3.225 
M5 
3:226 

4-G 
3f22a 
Mi . 
3.LL7 

3.196 
3.196 
3.196 
3.196 
3.196 

3.229 
3.229 
2% 
3:229 

3.289 
3. 91 

f 
33.2% 
3:297 

3.240 
3.241 
3.242 
3.243 
3.244 
3.244 
3: 45 
3.f46 
3% . 
3.248 
3.449 
;-g 
3k51 

3. 99 
3 

3* ii0 . 
33 

;:305 

3.306 
3. 07 

3 3. 08 

?W . 

3.31 
3.31 f 

3. f5 3 
3:316 
3.317 
XE 
3:320 
3.320 

3.254 
:-;;z 

3.321 

3L55 
‘:E 
3 ,324 

3.256 3.325 
3.325 
3-33 
3:328 
3.328 

3.259 
;-;z; 
3:260 
3.260 

3.329 
3.330 
?Z 
3:332 

3.L6 
3.26 i 
3.262 
3.262 
3.263 

3: 3%: 
33 
3:3% 
3.33s 

3.263 3.336 
3.263 3.336 
3% 
3:264 

3’3338 
3:338 
3.339 
3.339 
3.340 
3.341 
3.341 
3.342 
3. z 
31343 
3.344 
3.344 
3.345 
3.346 
3.346 
3.347 

3.270 
3%: 
3:271 
3.271 
3.272 
3.<72 
3-f% 
3:273 

3.350 
?%P 
3:3s1 
3.352 

3.273 
3.273 
3.274 
3.2 74 
3.174 

3533 

z35 
3:276 
3.276 

3-z 
3:353 
? 33% . 

3.35 
3.35 3 
3.355 
3-a . 

3.357 
3.357 
3-358 
31359 
3.359 
3 3 
3:360 
3.361 
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ISO 41564981 (E) 

Table 29 - Interna1 spline 

30 degree pressure angle - Side fit - Flat root - Module = 2.00 

z D 
Number Pitch 
of teeth diameter 

E - minimum effective space width, circular = 3.142 vmin - 

Db 
Base 

diameter 

Dei DFi Dii 
Form Major + (T+ A) = actual max. space width, circular 

diameter diameter 
Minor Emax = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

17:3205 :25-E: 
17.50 13.08 10.97 
20.00 
%-O8 

17.78 15.4c 13.47 15.97 3%; z:sas 
19.4856 

27:50 
20.18 18.46 3,886 

21.6506 22.61 20.96 3.885 

r 15.0000 17.5000 
a 20.0000 

10 mE . 

1: $8-;888 
32:5000 
37. S8 0 0 
35. 0 0 

3 
:: 
20 

22: 55-;::: 
=i 60.0000 57:5000 
25 62.5000 

f$ 
65,CCOO 

25.CY 23.46 3,885 

$4 80.0000 77.5000 

E-El8 
87:SOOO 

36 90.0000 
% 95.0000 92.5000 
:; 97.5000 

100.00O0 

5: 130.0000 127.5000 
132.5000 
135.0000 
137.5000 

z7 140.0000 142.5000 
398 145.0000 

147.500O 
60 150.0000 

152.5000 
:3-!%8 

63 ts 6 6 -5000 :OOOO 

267 :5:-500000 
t 

70:oooo 
72.5000 

175.OOOO 

34.6410 42.50 37.36 35.94 3.883 
36.8061 45.00 39.84 30.44 3.082 
30.9711 % ii: 42.32 40.94 3.882 
41.1362 

52:50 
44.80 

43.3013 47.29 z;.;‘j . EH . 
45.4663 55.00 49.77 48.43 3.801 
44;-679354 

5119615 
60.00 57.50 52.26 54.75 50.93 53.43 3.881 

62.50 S7.24 55.93 3-8% 
54.1266 65.00 59.73 58.42 3:880 

6016218 2 6% wt 67:2C 
60.92 
:;:i; 

62.7868 69.69 68.42 
64.9519 72.19 70.92 

z: H 70 
71.445: 

R2-iz8 
as:00 

74.68 77.18 75.91 73.41 3.078 
79.67 78.41 KG: 

73.6 
7S.7 w 

87.50 82.16 80.91 3:878 
90.00 84.66 83.41 3.878 

77.9423 92.50 87.16 85.91 
3 H 74 
84:43% 

97.50 95.00 92.15 89.65 90.90 88.40 
?e817:: 
3h77 

100.00 94.64 93.40 
86.6025 102.50 97.14 9S.90 3% . 

80.7676 105.00 99.64 90.40 3.876 
90.9327 107.50 102.13 100.90 93.6977 
wwl . llO:A$ ttS .oo itII.63 109: iu 

103.40 3-K 

t 08.39 05.90 31876 3.876 

99.5929 llt.SO 112.12 110.89 3.875 

M-m 
LO6:C881 

120.00 122.50 114.62 117.12 113.39 115.89 3.875 3.875 
125.00 119.61 118.39 

108.2532 127.50 122.11 120.89 zz; . 

110.4182 130.00 124.61 123.39 112.5833 f;f.!5; 127.11 125.89 HE 

119:0785 t cx: 137:50 140.00 
129.60 128.38 31874 
134.6C 132.10 130.88 133.38 3.874 3.874 

:2-:0:66 3.874 
1 fi:5737 

K-o500 

147350 
139.6 137.10 

1 3 7.7388 
142.1 8 

135.08 130.38 
140.88 ?K 

150.00 144.59 143.38 3:f!73 
129.9038 152.50 147.09 145.88 3.873 

132.C689 155.00 149.59 148.38 

wfs39; 
iz;.;; 152.09 150.87 m 

t$#g$$t [3;3# ;;kii i;;:;; ;is;; 

:: 180.0000 177.5000 
73 182.5000 
;5 taaw888 . 
76 190.0000 
z 
87: 
88: 205.0000 202.5000 
it 207.5000 
85 %:588 8 
% 215.0000 217.5000 
88 
c: 

w$888 
225:0000 

42.8942 167.50 162.C8 160.87 3.872 
170.00 164.50 163.37 3.872 
172.50 167.88 165.87 
175.00 169.58 168.37 W$ 
177.50 172.08 170.87 3:872 

2822 
Sa:0496 

;;t3.;; 3.871 
185:OO 

174.S0 177.08 175.06 173.36 
179.58 178.36 3%: 

6 .2 47 
6 ? .3 f 98 

187.50 102.C7 00.86 t 83.36 
31871 

190.00 104.57 3.071 

192.50 187.07 105.06 3.871 
195.00 109.57 100.36 3.871 
197.50 192.07 190.86 3.870 $tll.tli . 194.57 197.07 193.36 195.06 3.870 3.870 

w:Sf 
79:7003 

205.00 207.50 202.07 199.57 200.85 198.36 ;-%i 
210.00 204.57 203.35 3:870 

81.8653 21 T .SO 207.07 205.85 a4.0304 21 .OO 20S.56 200.35 3-wi . 

217.50 212.06 210.85 3.869 
220.00 214.56 213.35 
222.50 217.06 215.05 
225.00 219.56 210.35 
227.50 222.06 220.85 

9': 330.0000 227.5000 197.0208 230.00 224.56 223.35 3.069 
199.1059 232.50 227.06 225.85 3.869 

94 23 5 .5000 205:6010 5w::; 
235.00 229.56 228.34 3.860 

SS 237.50:: . 
240.00 237.50 232.06 234.56 230.84 233.34 3.868 3.868 

96 240.0000 207.8461 242.50 237.06 235.84 3.868 

998 1445%G8 $tWtI %57:58 $34285 EtkZ 3%: 
100 250.0000 247:WOO 214.3413 216.5064 250.00 252.50 247.05 244.56 245.84 243.34 3.068 3.@68 

3.863 
x: 
33861 
3.860 

3,854 
3.853 
EE 
3:052 

;-;;; 
31851 
3.850 
3.050 
3.849 
3%: 
3:048 
3.&48 

3.846 
3.046 
3.845 
3.845 
3.845 
3.844 
3.844 
3.844 ;-;zg . 
3.043 
3.843 
3.842 
3.842 
3.842 

3.039 
3.039 
ii.039 
K% . 
ZEi 
3:830 
3.837 
3.037 
3.837 ;-g~ 
31036 
3.836 
3.836 
3.036 
3.835 
3%; . 
‘2% 3 ,834 
3.034 
3.834 
3.034 
a.834 
3.833 pi;3 . 
?:G 
3:832 
3.832 
3.ki32 

ha21 
;.g$ 
3:818 
3.017 

3.016 
ha15 
3.814 
3.814 
3.813 

3.743 
3.742 
3.741 
3.740 
3.739 

3.809 
3.808 
xi::: 
3:806 

3.738 
3.737 
3.736 
3.73s 
3.734 

i-i 5 8 
3:005 
3% . 
3.803 
3.802 
3’880: 
3:801 

3.733 
m 
3:730 
3.729 
3.729 
3.728 
X$i 
31725 

3.800 
3.000 
3.799 
3.3998 . 

3.7Ç6 
:-3 
3:795 
3.794 
3.794 <.# 
31792 
3.792 
3.792 
3.791 

w 
3:79 4 
;.;g 
d789 
xx . 
3.708 
38 
3:787 
3.787 
A.786 
+7as g.7’;; 
3:785 

3.724 
3.724 
3.723 
3-q % . % 
3.721 
3-E 
3:718 
3.718 
3.717 
PT:6 
3:715 
3.714 

3% 
3:712 
3.712 
3.711 
3.711 
3.710 
3.709 
3.7 9 

8 3.7 0 

;-w 
3:706 
3-x . 
3.705 
3.704 
w3 
3:7C2 
3.7C2 
3.701 
3.701 
XE . 

3.784 
3.784 
3.784 
3.783 
3.783 

A.783 3.696 

3.781 
3-z: 
3:700 
3.780 
A.700 
3.779 
3.779 
xi . 

3.691 

3.768 

Et3 
31761 
3.759 
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ISO 4156-1981 (E) 

Table 30 - External spline 

30 degaee pressure angle - Side fit - Flat root - Module = 2.00 

s vmax = maximum effective tooth thickness, circular = 3.142 

z D Db Dec DFe Die 

!S%%i 
Pitch Base Form 

diameter diameter 
Major Minor Smin = Svmax + (T + A) = actual min. tooth thickness, circular 

diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

12.0000 
ME8 
l6:oooo 
2o.ocoo 
22.occo 
?4.0000 
26.0000 
mx . 

z-008000 
36:OOOO 
48-:688 . 
42.OOGO 
44 .oooo 
:z%~ 
so:oooo 
s2.ocoo 
54.0000 
58-0800 
6O:OOOO 

72.OCOO 
74.0000 
2 -6008 
00:0000 

::-oO::: 
86:oooo 
08.0000 
9O.0000 
92.0000 
%-88 88 
98:0000 

100.0000 
102.0000 
104.0000 
106.0000 
108.0000 
P10.0000 
112.0000 
114.0000 
1128888 
120:0000 

122.0000 
124.0000 
'IpItm~~ 
1 30:00110 
132.0000 

:tt-::oo: 
146:oooo 
148.0000 
150.0000 
152.0000 
'1ws% 
158:OOOO 
160.0000 

t664%E 
166:oooo 
168.0000 
170.0000 
172.0000 
174.0000 
:;:-:;:a 
100~0000 
182.0000 
184.0000 
186.0000 
:9~-~6:~ . 
192.ooao 
194.0000 
196.0000 
198.0000 
200.0000 

10.3923 
12.1244 
;;..g;g 
1713105 
19.C526 
20.7846 
22.5167 
wx . 

%X6 
31:1769 
32.9090 
34.6410 
36.3731 
38.1051 
2x595 
43:3013 
45.0333 
4Gw:4 
50:2295 
51.9615 

Em 
51:1577 
58.8897 
60.6218 
62.3530 
XE: 
67:5500 
69.2820 

79.6743 
81.4064 
03.1384 
84.8705 
06.6025 
80.3346 
90.0666 
X% 
95:2620 
96.9949 
90.7269 
0 -4590 

14 0 .lSlO 
103.9231 
105.6551 
107.3872 

K i!i:;; 
112:5033 
114.3154 

122.9756 
124.7077 
126.4397 
120.1718 
129.9038 

r3:'3z 
135:1000 
1 

36.8320 
38.5641 

140.2961 
142.0282 
143.7602 
ppw; 

. 
148.9564 
150.6884 
152.4205 
:5f'EE65 . 
157.6166 
159.3487 
161.C8Cf 
162.0128 
164.5448 
166.2769 
168.0009 
K-i% 
173:2051 

14.00 
~~-08 
20:oo 
22.00 

10.46 8.74 
12.32 10.74 
14.22 16.14 pl;.;; 
18.08 16:73 

~66-88 
28:00 
30.00 
32.00 
34.00 
36.00 
38.00 
E% . 
44.00 
46.00 
::-Kl 
52:oo 

5 0.04 10.73 
2.00 20.72 

23.96 22.72 
g.;; $5. ;; 

l . 

29.89 Si.;; 
31.87 
33.86 52:71 
;y; 32. ;: 

. . 
39.02 30.71 
41.81 40.70 
43.00 42.70 
45.79 44.70 
47.76 46.70 

54.00 49.77 40.70 
56.00 51.77 50.69 
58.00 53.76 52.69 
60.00 55.76 54.69 
62.00 57.75 56.69 
64.00 
66.00 
EE 
72:OO 

77288 
70:oo 
80.00 
82.00 

59.74 50.69 
61.74 63.74 :$A; 
65.73 64160 
67.73 66.60 
69.72 60.68 
71.72 70.68 
73.72 72.60 
75.71 74.60 
77.71 ?6.68 

84.00 
86.00 
08.00 
90.00 
92.00 

w: 
70.60 

83:7C ii!?% 
85.70 84:67 
87.70 06.67 

94.00 
96.00 
98.00 

:EEl . 

89.7C 00.67 
91.69 90.67 
93.69 92.67 
95.69 94.67 
97.69 96.66 
99.69 90.66 3.093 

101.69 100.66 3.093 
103.60 102.66 3.093 
105.68 104.66 3.093 
107.60 106.66 3.092 
109.60 100.66 3.092 
111.68 110.66 3.092 
HM! 11226" ii:891 
117.6? 116.65 3.092 

122:: 
128:00 
130.00 
132.00 

119.67 110.65 
121.67 120.65 
123.6'1 122.65 
125.67 -24.65 

1 127.67 26.65 
134.00 
:w: 
140:oo 
142.00 

129.67 120.65 
131.67 130.65 
133.66 132.C5 
135.66 134.65 
137.66 136.64 
139.66 138.64 
141.66 140.64 
143.66 142.64 
145.66 144.64 
147.66 146.64 

154.00 
t58-88 
16O:OO 
162.00 

149.66 148.C4 
151.66 150.64 
153.66 152.64 
155.66 154.64 
157.65 156.64 

164.00 
166.00 
168.00 
:KG . 
174.00 
176.00 
K?O8 
182:OO 

159.65 150.64 
161.65 160.63 
163.65 162.43 
165.65 164.63 
167.65 166.63 
169.65 168.63 
171.65 170.63 
173.65 lt2.63 
175.65 174.63 
177.65 176.63 

184.00 
:zEE 
190:oo 
192.00 

179.65 170.63 
181.65 100.63 
183.65 182.63 
105.65 184.62 
187.65 106.62 
189.65 188.62 
191.65 190.62 
193.64 192.62 
195.64 194.62 
157.64 lS6.62 

3.105 
3.104 
3.104 
3.103 
3.103 
3.102 
3.lO2 
3.102 
;-'10: . 

3% 
3:100 
3.100 
3.095 
3.099 
3.099 
3.c99 
3.098 
3.098 
3.098 
3-z 
3:097 
3.097 
3.097 
3-8;: 
3:096 
3.096 
3.096 

m 
3:c94 
3.094 
3.094 

3.c92 
3.091 
3.091 
3.891 . 
3.091 
3% 
3:090 
3.090 
3.090 
3-O% 
3:090 
3.090 
3.090 
3.089 
?lE 
3:089 
3.089 
5-a189 
31009 
3.088 

3%8 
3:O88 
MT . 
3.087 
?ET 
3:087 
3.CR7 

3.083 

3.372 
3%: 
3:070 
3.070 

3% 
3h9 
3.069 
3.068 

3-iE 
3:067 
?E . 
3.067 

3.065 
3.005 
3.065 
WA . 

3.063 
Pa:s 
3: 02 8 
3.062 

3.062 
3.061 

3-005 l 
3:06 1 

3.056 
3-0556 
3:056 
3.056 
3.055 
3.055 
3.055 
EE . 

3-:55: 
3h4 
3.054 
3.024 

2.049 
3.048 
s.047 
3.045 
3.044 
3.043 
a.042 2 l gg 
a:040 
3.039 
?83! 
31037 
3.036 

SE 
Lc31 
ZE . 
3.029 
3.029 
3.028 
3.028 
3.027 

3:026 Ex 
3.025 
3.025 

3.018 
3.018 
3.0 8 
3.0 1 7 
3.017 

3.017 
_ 3.016 

3.:Y 
3:01 2 
3.015 
3.014 

;-012 3.014 . 

w 
3:012 
a.012 
a.012 
3.012 
3:011 g-;;; 

3.010 
A.010 
?i% 
Loo9 
3.oc9 
3.009 
3. ;-008 88 : 
31007 

A.006 
3.005 
:-0;: 
3:oos 

2.994 
2.992 
f'sçBs0 
2:906 

2.977 
2.976 
2.975 
x2 . 
2.971 
2.970 
22-E: 
2:967 
2.966 
2.965 
2.965 
2.964 
2.963 

f-Z% 
2:960 
2.959 
2.959 

2.954 
2.953 
2.953 
MI . 
2.951 
2.9SO 
$-;t: 
2:940 

2.944 
2.944 
5:941 
2.942 

1-z 
2:940 
2.940 
2.939 
2.939 
2.930 
2.930 
2.937 
2.937 
2.936 
2.936 
E35 
2:934 
2.933 
t-33 
2:932 
2.932 
2.931 
2.931 
2.930 
22%; . 
2.929 
2.920 
2.928 
2.927 
2.927 
2.926 
2.926 
2.925 
2% . 
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ISO 41564981 (E) 

Table 31 - Interna1 spline 

30 degree pressure angle - Side fit - Flat root - Module = 1.75 

E vmin = minimum effective space width, circular = 2.749 

z 
Number 

D 
Pitch 

Db 
Base 

Dei DFi Dii 
Major Form + (T + Â) = actual max. space width, circular 

of teeth diameter diameter diameter diameter 
Minor Emax = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

19.2500 
21.0000 
22.7500 
:5%800 . 
28.0000 
29.7500 
w%o 
3s:oooo 
36.7500 
38.5000 
40.2500 
42.0000 
43.7500 

552 ‘20058: 
57:7500 
59.5000 
6 1.2500 
63.0000 
64.7500 
66.5000 
%-$888 . 
71.7500 
73.5000 

. ;75+%8 
78:7500 
80.5000 
82.2500 
84.0000 
85.7500 
87.5000 
89.2500 
91.0000 

96:2 ;g .ylg s 00 
98.0000 
99. 500 

\Ok*E 3 
105.0000 

‘188 l ~008 
110:2500 
Hk8886 
11s.5000 
117.2500 
119.0000 
:ME 

124.2500 
129:5000 :22?EE 
131.2500 
133.ocoo 
134.7500 
'138 -3% 
140:oooo 

:4: l z% 
145:2SCO 
t42 . PS 88 

lS9.2500 
161.0000 

t 1p;g 66:2500 

:X%i 
171:s000 
:w;88 . 

9.0933 13.37 
10.6088 15. 2 
H:iM 18 

A 
:63 

15.1554 20.38 

ix&! 
19:7021 
;m; . 

24::644i 
$3 -2798 
28.79S3 
30.3109 

22.14 
23.09 
x9 
29:14 

EE 
34:40 
36.15 
37.90 

31.8264 
33.3420 
34.0575 
36.3731 
37.8806 

39.66 
41.41 
::- 94 
46:66 

39.4042 
40.9197 
42.4352 
3 l w . 
46.9819 
40.4974 
5N:8$ 
53:0441 
54.5596 
56.07Sl 
z- EI 
60:6210 

48.41 
551.927 
S3:67 
55.42 

58'927 
60:67 
62.43 
64.18 
65.93 

74.60 

68.1995 

7;'1:;: 
72/7461 
74.2617 
75.7772 
77.2920 
78.8083 
00-32~: 
k 50 $3 

84.8705 
8 l %eoPS 
89:4171 
90.9327 

:;-;: 
95:70 
97.45 
99.20 

100.95 
H4- zs 
lC6:20 
107.95 
109.71 
: kE 
11 

4:96 
6.71 

118.46 
120.21 
:I:-E 
125:46 

127.21 
:%% 
132:47 
134.22 

E-s11 
139:47 
141.22 
142.97 

130.3368 
~~~-~S59 
1 4:8835 

3 1 6.3990 

:3397-x 
14O:S4S6 
Lb$:9755 

:5z: 
A56:98 
158.73 
160.48 
162.23 
:233 
167:40 
169.23 

145.4923 
147.0078 
148.5234 
150.C389 
151.5545 

161.35 157.54 
163.10 159.29 
164.85 161.04 
166.6C 162.79 
168.35 164.S4 

170.98 170.10 166.29 
172.73 171.85 168.04 
174.49 173.60 169.79 -- 
:3w . 175.3s 177.10 171.54 173.2$ 

12.60 9.50 

21.35 17.08 t 4.05 3.10 21.32 i9.60 
26.6C 23.04 
20.35 24.77 

;f.K& 
33ho 

26.50 8.24 
z 9.97 

37.j; . 31.71 33.4s 
38.@5 35.19 
40.60 36.93 
42.35 30.67 
44,lC 40.42 
45.05 42.16 
47.60 43.90 
49.35 45.65 
51.10 47.39 
52.05 49.14 
54.6C SO.80 
56.35 52.63 
58.10 54.37 
59.05 ;y; 
61.60 
63.35 59:61 
65.10 61.36 
66.05 63.11 
68.60 64.85 
70.35 66.60 
72.10 68.35 

73.85 70.09 
75.60 71.84 
77.35 73.59 
79.10 75.34 
80.85 77.09 

2.794 
;-7792 
2:794 
2.794 

82.60 78.03 2.794 
04.35 80.58 2.79s 
86.10 02.33 2.795 
07.85 84.00 2.795 
89.60 05.03 2.795 
91.35 07.58 
93.10 89.32 
94.85 91.07 
96.60 92.02 
90.35 94.57 

100.10 96.32 
f8i -60 -85 98. 99. 8 7 2 
105.35 101.57 
lC7.10 103.31 
108.85 lC5.06 
110.60 106.81 
112.35 108.56 
Hf:QS Ni:%5 
117.60 113.81 
119.35 115.56 
121.10 117.31 
122.85 119.06 
124.60 120.80 
126.35 122.55 
128.10 124.30 
129.85 126.05 
131.60 127.80 
133.35 129.55 
135.1c 131.30 
136.85 133.05 
138.60 134.80 
140.35 136.55 
142.10 138.30 
143.85 140.05 
145.60 141.80 
147.35 143.55 
149.10 145.30 
lSO.85 147.05 
152.60 148.79 
154.35 150.54 
156.10 152.29 

3.784 

P7855 
2: 86 $ 
2.786 

'587 
f ,787 
2.708 
2.788 

XR 
21789 
2.709 
2.789 

f-S9900 
2:790 
wx . 

2.791 
2.791 
m 
2:792 

?Z 
2:793 
2.793 
2.793 

2.795 
2.795 
E:t 
2:796 

2.796 
f-3 t 8 
21796 
2.796 
2.797 
2.797 
2.797 
$1 : 99T 

2.797 
5'El 
2Z79a 
2.798 
2.798 

2.799 
2.799 
2.799 
2-E . 
2.799 
22-z 
21799 
2.800 
2.800 
2.800 
':EEi 
3 ,800 
2.800 
? 888 
2:801 
2.801 
2.801 

-. 
2.805 
&8Oo 
3: t8s7 
2.008 

5 2: -810 8?0 
2.811 
2.81~ 
2.812 
2.812 
22'88:: 
2:SlY 
2.81~ 
z-eerr 
2:815 
2.815 

2.820 
2.021 
2.8LA 
2-E . 
2.8LZ 
2.82? 
2:823 f-K 

2.823 

2.824 
k52f 
2.825 
2.825 
2.825 
2.825 
2.026 
2.826 
2.026 
2.026 
2.027 
2.827 
2.827 
2.1127 
2.827 
EL: 
2:828 
2.828 

2-882: 
2:829 
x9 . 
2.829 
2.029 
2.830 
2.830 
2.830 
2.830 

2.832 
2.832 
2.832 
;-;;; . 

2.637 
2.838 
1 

,840 
,841 

2.642 

2.890 
2: K 
3 -896 
2.898 

2.b43 

f 
-844 
*db5 

I :K5 
2.647 
2.848 
2.849 
2.049 
2.850 

'S9i 
I 8 .9 2 
f-998; . 

I-998! 
2:900 
2.909 
2.910 

2.851 
H=t 
2%f . 

2.844 
2.854 
~%55 
2:056 
2.856 
2% 
2:b58 
2.058 
2.859 

2.912 
t:913 
2-9:: . 

2.916 
2-% 
2:ÇlQ 
2.920 
2.921 
2.921 
2.922 
2.923 
2.924 

2.928 
$-x 
2:930 
2.930 

2.063 2.931 
2.863 2.932 
2%: 
2:064 

;-93s 
21934 

2.065 

2.067 
2.867 
2.867 
2.860 
2.868 
2.668 
2.869 
2.069 
t 

,869 
.&70 

2.945 
;-99:: 
2:946 
2.947 

'253' 
3 .b74 
2.674 
2.d74 

2.947 
Fl~e8 
21949 
2.949 

E% 
2:87S 
2-E . 
2.876 

2.950 
?X 
2f9Sl 
2.952 
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SO 4156-1981 (E) 

Table 32 - External spline 

30 degree pressure angle - Side fit - Flat root - Module = 1.75 

S vmax = maximum effective tooth thickness, circular = 2.749 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dec DFe Die 
Major Form 

diameter diameter 
Minor Smin = Svmax + (T+ Â) = actual min. tooth thickness, circular 

max. 
diameter 

min. min. 4H 5H 6H 7H 

10.5000 
12.2500 
WL% 
17:sooo 
19.2500 
21.0000 
22.7500 
22x00: . 

9.0933 
10.6C88 
12.1244 
:;-m . 
16.6710 
18.1865 
19.7021 
21.2176 
22.7332 

35.ocoo 
36.7500 31.02t4 3a.50 

f?2% 
36:3731 

42% 
43:75 

37.0006 45.50 

45.5000 39.4042 
Z-O88 
5c:noo 

~~-q~~; 
43:9588 

52.5000 4S.4663 
54.2500 
56.0000 
57.7500 
59.S000 
61.2500 

46.9819 
2!-%; 
S1:528S 
53.0441 

63.0000 54.3596 
56.C7S 
57.590 b 
59.1062 
60.6218 

71.7500 
73.sooo 
;%%E 
7s:tsoo 

W3888 
a4:oooo 
85.7500 
87.5000 

74.2617 
75.7772 

89.2500 
91.0000 
92.7500 
94.S 00 

s 96.2 00 
98.0000 
99.7500 

:8:055i: 
105:0000 

77.2920 
78.8083 
80.3239 
81-m l 

84.8705 
Ho%%5 
a9:4171 
90.932'1 

106.75CO 
108.5000 
110.2500 
113:VM 

1p;g 
t 19:0000 
120.7500 
122.5000 
124.2500 
126.0000 
:t9m%: 
131:2500 

92.4482 
93.9638 
95.4793 
%kSfo'b 

t 
07.6037 
09.1192 

110.6348 
112.1503 
113.6658 

141.7500 
143.sooo 
145.2500 
147.COCO 
14Pm7SOO 

Kowi 
118:2125 
Ko;360 . 
122.7591 
:Imi; 
127:3057 
128.8213 

m;.y&30 
154:ooo 8 
155.7500 
151.5000 
159.2500 

130.3368 

1 
37.9146 
39-4301 

:t2-x2 
143:9767 

168.0000 
169.7500 
171.5000 
:~~moc8: . 

12.25 
14.00 
15.75 
:9-E . 

29.75 
31.50 
33.25 
35.00 
36.75 

47.25 
49.00 
50.7s 

52'2 0 
56.00 
57.7s 
s9.50 
2:-zoo5 . 
64.75 
66.50 
%% 
71:75 
73.50 
75.25 
77.00 
78.75 
80.50 

82: $3 
85.75 
07.so 
89.25 
91.00 
%% 
9612s 
98.00 
99.7s 

101.50 
M% 
106:75 

108.50 

:rL;-20 
120: 5 s 
'1222-;5 . 
126.00 
127.75 
X0% 
133:oo 
134.7s 
112 525 
140:oo 
141.75 

152.25 
154. 0 

9 155. 5 
t;:m25z . 
161.00 
'166:' ;05 
166:25 
168.00 

9.15 7.63 
lY.7e 9.38 
12.44 11.12 
14.13 12.87 
15.82 14.62 

$4:88 $2: QS 
29.62 28.6C 
;;.;a 30.35 

. 32.10 
34 .a4 33. a4 
36.58 35.59 
38.32 37.34 
40.07 39.09 
41.81 40.84 
43.55 42.5s 
45.30 44.33 
47.04 46.C8 
40.79 47.03 
SC.53 49.58 
52.28 51.33 
54.02 53.08 
55.77 54.03 
57.52 56.57 
S9.26 58.32 
61.01 60.07 
62.76 61.82 
64.50 63.57 
66.25 65.32 
68.00 67.07 
69.74 60.02 
71.49 70.56 
;y; 
76:74 

;y; 
75:81 

878-44 39.5P 
8lh8 ar:os 
83.73 82.81 
e5.48 84.56 
87.23 86.30 
88.97 88.05 
90.72 89.80 
%$A$ . 91.55 93.30 
g.197 
99:4 f 

g.w& 
98355 

101.22 100.30 
102.96 102.05 

104.71 103.79 
106.46 105.54 
108.21 107.29 
HWP fW8 
113.46 112.54 
115.21 114.29 
116.96 Ll6.04 
118.71 117.79 
120.45 119.54 
122.20 121.29 
123.95 123.03 
125.7C 124.78 
127.45 126.53 
129.20 128.28 
130.95 130.03 
132.70 131.70 
134.4s 133.53 
136.20 135.28 
137.95 137.03 
139.70 138.78 
141.45 140.53 
143.20 142.28 
144.95 144.02 
146.70 145.77 
148.44 147.52 
150.19 149.27 
151.94 151.02 
lS3.69 152.77 
155.44 154.52 
157.19 156.27 
158.94 158.02 
160.69 159.77 
162.44 161.52 
164.19 163.27 
165.94 165.02 
167.69 166.77 
169.44 168.51 
171.19 
172.94 i g.;t . 

I-E 
2:713 
5'77:I . 
2.711 
2.711 
2.711 
s*;:c . 

NO 8 
2:tCS 
2.709 
2.708 

L!.b9i? d-661 
i.492 ~-659 
î.691 d.658 
2.690 L-657 
dmbd9 4.656 
L.609 
22'bE 
2:abt 
îmb8 7 

2.686 
2.6d6 
2.bti5 
2mb85 
Z.bdG 

2.708 
wi 
2:708 
2.707 

imbdb 
2.683 
2.683 

5-5:: . 

2.7C7 
2-x 
2:706 
2.706 

2. b82 

2.706 2.680 
3% 
2:705 

2m% 
2:679 

2.705 2.679 
2.705 
2.705 
2-x 
2:704 

22'bE 
2:678 
2.670 
2.678 

L.677 
2-s;! 
21677 
2.676 

1 8 
.7 3 
.7 3 

~-E 
2:703 

x001 
2:702 
2.7C2 
2.702 

2.675 
2.675 
2.674 
f-34 . 

2.702 
t-2 1 
2:fOl 
2.701 

i:67 Sm:f4 3 
f-6:: 
21631 

tw 
2:56 8 

2.673 2.630 2.5S9 
2.073 d.630 2.S58 

2.701 
5'770 1 
5’?81 . . 

2.673 L.630 
2.672 2.629 
2.672 2.629 
MZ 

~16 9 
3 L.6 8 

22.;88 
2:700 
I-774; . 
2.700 
2.700 
2.700 
2.700 
2.699 

2.671 
2.671 
i.671 
2.671 
L.671 
2.676 
2.670 
2.670 
%oo . 

2.699 2.669 
22% 
21699 

2;%9 
21669 

2.699 d.669 
2.bbs 
2.668 
f:56"8 
2.668 

2.658 
2.698 
22'699: 
2:698 

2.bo8 

Sm% 
2:667 
2.b67 

2.698 2.667 
f %3 
2:697 

f-g; 
i:tab6 

2.697 i!.bbo 

2.697 L.bo6 

S=%i 
2:obfï 
2.bbcj 

~1655 
25% 
%E . 
î-651 
L.650 
d-649 
2.649 
4.640 
~1647 

2.644 
21.E 
L643 
2.642 
4.642 
2.641 
g.641 
$-gg . 
4.639 
12'2 8 3 
21638 
2.637 
d-637 
2.637 
2.636 
2.636 
2.635 

2.633 
2.633 
2.632 
d.632 
2.632 

2.626 
2.626 
$*t;g 
2:625 
2.625 
L.625 
f-5224 
i:624 

SrnGZ 
2:623 
2.623 
2.622 

$066 f f 
i:621 
:m%: . 
2.621 
r-% 
c:620 
2.620 
d-619 
d.619 
:-5:: 
21618 

%!5 
2:604 
f-t% . 
2.599 

Sm38f 
2:589 
2.5t?8 
2.587 
îm5e6 
2.585 
ZEZ 
2:582 
2.582 
2.5eL 
22'5:: 
23578 
2.577 
2.376 
2.576 
2.575 
2.574 

22-m 
2:572 
2.571 
2.571 
2.570 
$-~5~ 
2:568 
2.567 
2.567 
='E 
2:565 
2.564 
2.564 

2.558 

2.555 
I-3: 
2:SS4 
2.553 

$-E3 
2:55 z 
2.551 
2.551 

mi 
2:549 
2.549 
2.549 
2.540 
2.548 
2.547 
2.547 
2.546 
2.546 
3 =5442 
2.S45 
2.544 

2.542 
2.541 
2.541 
wa . 
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ISO 41564981 (E) 

9.0000 
10.5000 
E-5088 
15:0cc0 
16.5000 
liEa 
21:0000 
22.5000 

31.5000 
33.0000 
34.5000 
36 .oooo 
37.5000 
39.0000 
tZmi%%i 
43:5000 
45.0000 
46.5000 
48.0000 
54Eioo 
52:50 88 

w%:: 
57:oooo 
58.5000 
60.0000 
61.5000 
63.0000 
2 ;i.E 
67hOOO 
69.0000 
70.5000 
72.0000 
73.sooo 
75.0000 
76.SCOO 
78.0000 
79.5000 
81.0000 
62.5000 
84.0000 
85.5000 
87.0000 
88.5000 
90.0000 
91.5000 

:: l 2E 0 
3: 5888 
99.0000 

112.5000 
114.0000 
115.5000 
117.0000 
lis=8888 
121.5000 

129.OCOO 
130.5000 
'3pm~ 
1 3s:oooo 

1.7942 11.48 
9.c933 12.99 

10.3923 14.49 
11.6913 15.99 
12.9904 17.49 

14.2894 
15.588s 
16.8875 
i8 l 4x 0 
20.7846 

19.00 
20.50 

22?:00 
25:Ol 
26.51 

27.2798 34.02 
20.5788 35.52 
3? i!z 
32:4760 

38% 
40:Ot 

33.7750 41.53 
E!T'32 
3716721 

2 E 
46:03 

30.9711 47.53 
40.2702 

46.7654 56.54 
58.04 
59.54 
%-E 0 

53.2606 
XZE 
5711577 
50.4567 
59.7558 
61.C548 
62.3538 
m;:; 0 

71.55 
E-055 
76:OS 
77.55 
79.05 
80.56 
E-i2 
85:06 

72.1461 
E-!E 
7616433 
77.9423 
79.2413 
80.5404 
81.8394 
a"t:i3 z ! 
85.7365 
87.0356 
88.3346 
89.t336 
90.9327 

86.56 
88.06 
89.56 
9:-E 0 
94.co 
95.56 
97.c7 
98.5 

100.0 3 
101.57 
103.07 
104.57 
106.07 
107.57 

92.2317 
E-z; 
9611288 
97.4279 
98.7269 

100.0259 

10:mE: 
18 3:9231 
105.2221 
106.5211 
107.8202 
1PtktlBt 

109mc7 108.30 
110.57 

105.05 
lC9.80 106.55 

llSh7 ;:$A; 
111.30 I,C8.05 
114.30 112.80 109.54 111.04 

116.58 
118.08 

115.8C 112.54 
117.30 114.04 

: '?-O~ 118.80 115.54 
1 t 2:58 1mo 1kE 
:;xse 
127:C8 

124.80 123.30 121.54 120.04 
126.30 123.04 

128.58 130.08 f%:!% 13 ix . 
111.7173 
113.0163 
114.3154 
11 

5.6144 
6.9134 

131.58 
133.08 

30.80 
1 32.30 

127.54 
129.04 

134.58 133.80 130.54 
132:58 lc?88 13S:U 

118.2125 
119.5115 
120.5106 
122.1096 
123.4Q86 

‘12zm5; 
142109 

139.80 138.30 136.54 135.04 
141.30 138.04 

143.59 142.80 139.53 
145.09 144.30 141.03 

124.7077 
126.0067 
127.3057 
128.6048 
129.9038 

146.59 145.80 142.53 
:%% 
151:09 

147.30 148.80 145.53 144.03 
150.30 147.03 

152.59 151.80 148.53 

Table 33 - Interna1 spline 

30 degree pressure angle - Side fit - Flat root - Module = 150 

Evmin = minimum effective space width, circular = 2.356 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dei DFi Dii 
Major Form 

diameter diameter 
Minor Emax = Evmin 

diameter 
+ ( T+- A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

10.8C 8.15 
12.30 9.54 
13.8C 10.47 
15.30 12.41 
16.80 13.86 
18.30 15.33 
19.80 16.8C 

2x 18-27 
f 

19.75 
4130 21.23 

2.392 
fm3Z3 
2:393 
2.?Ç3 

25.80 22.72 
27.30 24.20 
28.8C 25.69 
30.30 27.18 
31.80 28.67 

2.393 

33.30 30.16 
34.80 31.66 
36.30 33.15 
37.80 34.64 
39.30 36.14 

2.395 
2.395 
EE 
2:396 

40.80 37.63 2.396 
4i.g go;; 
4533c 42:12 

mb 
2:397 

46.80 43.61 2.397 
48.30 45.11 
49.80 46.61 
51.30 48.10 
52.80 49.60 
54.30 51,~C 

2.397 
2.397 
5-;9: 
2:398 

55.80 52.59 
57.30 54.09 
58.86 55.59 
p3g pY& 

. . 
63.30 60.08 
64.80 61.58 
66.30 63.013 
67.80 64.58 
69.30 66.07 

2.398 
2-33 
2:398 
2.398 

70.80 67.57 
72.30 69.07 
73.80 70.57 
75.30 72.07 
76.80 73.57 
;y~ ;y; 
Si:30 78:06 
82.80 79.56 
84.30 81.06 
e5.80 02.56 
;So;c 84.06 
90:30 mi: 
91.80 88.56 
93.30 90.05 
94.80 91.55 
96.30 93.05 
R!I8 MG 

2.399 
2.399 
2.399 
2-g! . 
2.399 
2.400 
S=%i 
2:400 

$m488 
2:400 
t-CO: 0 
2.401 
I% 
2:401 
2.401 
2.401 
2.402 
2.402 
kt8S 

100.80 97.55 
102.30 99.05 
lC3.80 100.55 
105.30 102.05 
106.80 103.55 

2.402 
CE 
2:402 
2.403 
2.403 
2-%; 
2:403 
2.403 
2.403 
2.403 
2.403 
2.404 
2.404 
2.404 

2.405 

f-%Y 
LYll. 

f-2 f 0 f 
2.+13 
2.414 
2.414 
2.415 
2.415 

2.445 
2.446 
2.~47 
2.~48 
2.449 

f-qb:: 
L417 
sm4:i . 
2o4Lb 
2.418 
2.419 
2.419 
2.419 

;-:;a 
2:451 
2.451 
2.452 
2.453 2.510 
2.453 2.511 
x4 
2:455 

z-5:: 
21514 

2.420 2.455 
2.456 
2.456 
2.457 
2.457 

2.4Ll 2.458 
2.42i 2.458 
2.422 2.459 
2.42~ 2.459 
2.422 2.460 
2.423 
2.423 
2.423 
;-:5: 0 
2.4iY 

22'4661 
2:461 
2.461 
2.462 
2.462 
2% 
2:463 
2.464 

2.4LS 
"$<~ 
5 ,426 
2.426 
2.426 
2.427 
2.427 
f't2L77 0 

2mz:8 
2:428 
:-t;g 0 
2.429 

22% 
h-9 

5 5 04 9 
2.430 
2.430 
2.430 
2.430 
2.43G 

22'cE 
2:465 
2% 0 

;-*4:5 
2:467 
2.~67 
2.467 
2.468 

2.469 
2.470 
2.470 
MP 
2.471 
2.471 
2.471 
2.472 
2.472 

2'44E 
x431 
2.431 
2.431 
2.431 
2.432 
2.432 
2.432 
2.432 

$-% 
21473 
2% 0 
2.474 
2.474 
2.474 
2.475 
2.475 

2.432 2.475 
2.475 
2.476 
2.476 
2.476 

2.433 
2.433 
2.433 
L2'2;: 0 
2.434 
2-z 
2:434 
dz.435 

f-4;; 
2:435 
2.435 
2.435 

2.476 
2.477 
2:C77: 
s ,477 

X8 
21478 
2'4798 . 
2.479 

2.490 
2.492 
I-Z2 
2:497 
2.499 
2.500 
;- % 
21504 
2.505 
fm 55;: 
2:509 
2.510 

f- 21'5 
2:517 
2.517 
2.518 
2.519 
2- ;22: 
2:521 
2.522 
2.523 
2.523 
2.524 
2-m 0 
2.526 
2.527 
2-55I8' 
2:528 

22%: 
2:530 
2.531 
2.531 
2.532 
2.532 
2-E 
2:534 
2.535 
:-;3: 
2:536 
2.537 

f-E 
2:538 
3 43 

0 
0 z 

2.540 
2.540 
xt: 
2:541 
2.542 
2.542 
2.543 
2.543 
2.544 
2.544 

2.546 

2.548 
s-54: 0 
3: z5 8 

2'=55: 
2:S51 
2.552 
2.552 
2.552 
2.553 
2.553 
2.554 
2.5s4 
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ISO 4156-1981 (El 

z D 
Number Pitch 
of teeth diameter 

Table 34 - External spline 

30 degree pressure angle - Side fit - Fiat root - Module = 1.50 

s vmax = maximum effective tooth thickness, circular = 2.356 

Db De, DFe Die 
Base 

diameter 
Major Form Minor Smin = Svmax + (T + A) = actual min. tooth thickness, circular 

diameter diameter diameter 

9.0000 
10.5000 
fwNl8 
15:ocoo 
16.SCOO 
::*%E 
21:ocoo 
22.5000 
24.0000 
;xEcE 
20:5000 
30.0000 
31.5000 
%%80 
36:0000 
37.5000 

54.0000 
55.5000 
3W88 
6o:oooo 
61.5000 
63.0000 
xi888 
67:SOO0 

f8%E 
79:sooo 
81.0000 
82.5000 

iP5888 
87:0000 
88.5000 
90.0000 

%%Ci 
,94:5000 
89: 5888 
99.0000 

100.5000 
:8~*;888 
105:0000 

114.0000 
115.5000 
W888 
120:oooo 
121.5000 
123.0000 
:225 -05888 
127:SOOO 
129.0000 
f3m%O . 
M:%!i 8 8 

:3:*9888 
139:5000 
14 :5888 $ 
144.0000 
145.5000 
:48*E8 
150:0c00 

7.7942 
9.0933 

10.3923 
11.6913 
12.9904 

20.7846 
22.0836 
IXW 
25:9808 
27.2798 
20.5780 
29.8779 
31.1769 
32.4760 

;t l goo 

36:00 
37.50 
39.00 

33.7750 

3?3T42 
3 736721. 
30.9711 

40.50 
42.00 
m8 
46:SO 

40.2702 
41.5692 
69-W 
45:4663 

:9"*!8 
si:00 
52.50 
54.00 

46.7654 55.50 

Z-55% 
55:6506 
s7.1s77 
50.4567 

63.00 
64.50 
W8 
69:00 

59.7s50 
61.0548 
62.3538 
63.6529 
64.9S19 

70.50 
;Xi 
7s:oo 
76.50 

66.2509 70.00 
67.5500 79.so 
616'814482 
d4471 

8e:*kE 
04:OO 

72.1461 
74.04s2 
3EZ$ 
77:9423 
'19.2413 
00.5404 
81.8394 
W2:twi 

85.50 
87.00 
80.50 
K% . 
93.00 
95*X8 
3428 . . 

05.7365 100.50 
87.0356 L02.00 
08.3346 103.50 
09.6336 105.00 
90.9327 106.50 

zs23017 
94:8298 
96.1280 
97.4279 

108.00 
109.50 
111.00 
112.50 
114.00 

98.7269 
100.0259 
101.3250 
M %31 . 
105.2221 
106.5211 
t8x;% 
110~4182 
111.7173 
113.0163 
p;.p~ 
116:9 34 t 
118.2125 
:Em 
122:1096 
123.4086 

142.23 141.41 
143.73 142.91 
145.23 144.41 

150.00 
151.50 y.&;; . - ypt . 

7.85 6.5 
9.24 I 

10.67 El 
12.11 
13.56 1':.;; . 
15.03 14.00 
lb.SO ;;Sg 
l'p.97 
19.45 18:SO 
20.93 19.99 
22.42 21.49 
23.90 22.99 
2s.39 24.49 
26.88 25.99 
28.37 27.48 
29.86 28.98 
31.36 30.48 
32.85 31.98 
34.34 33.48 
35.84 34.98 
37.33 36.47 
38.83 37.91 
40.32 39.47 
Q3% . 42'9477 . 
44.81 43.97 
z;.;; 45.47 
49:30 4;-45 
SO.t30 49:96 
52.29 51.46 
53.79 52.96 
5s.29 54.46 
56.79 55.96 
58.28 57.46 
59.78 58.96 
61.20 60.45 
62.78 61.95 
64.28 63.4s 
65.17 64.95 
67.27 66.45 
68.17 67.9s 
70.27 69.45 
71.77 70.35 
73.27 72.45 
74.77 73.95 
;;.a& 75.44 
79126 ~~*~~ 
80.76 79194 
82.26 81.44 
83.76 02.94 
85.26 84.44 
06.76 
88.26 i;.;t . 
89.75 88.94 
91.25 90.44 
92.15 91.93 
854% %!:3 
BT.25 96.43 
98.75 97.93 

100.25 99.43 
101.7s 100.93 
103.25 102.43 
104.7s 103.93 
106.25 105.43 
107.75 106.93 
109.24 108.43 
110.74 109.93 
112.24 111.42 
113.74 112.92 
115. f 4 114.42 
116. 4 ILS.92 
118.24 117.42 
119.74 118.92 
121.24 120.42 
122.74 121.92 
124.24 123.42 
125.74 124.92 
127.24 126.42 
128.74 127.92 
130.24 129.42 
M:i2 H20:3 
134.74 133.91 
136.24 135.41 
137.74 136.91 
L39.23 38.41 
140.73 t 39.91 

22*35z 
2:3 2 

t 
:::2: 
2.321 
2.320 
?358 
2:319 

2.319 
xi 
2:318 
2.318 
2.318 

2.316 
?E 
2:X6 
2.316 
2.316 
m 
2:315 
2.315 
2.315 

2.313 
2.313 
1.3:: 
2:312 

22.3:; 
2:312 
2.312 
2.312 
2.312 
2-31': 
23311 
2.311 
2.311 

2.310 

2.310 
2.310 
22-30; 
2:309 
2.309 
2.309 
Mi99 
2:309 

xi8 
2;';: 
$3 . ce 
2.308 
2.304 
2:307 
2.307 

L-303 
2.302 
2.30 
2.30 d 
2.300 

i-L97 
2.296 
;-tu'; 
A295 
2.294 
h.L94 
2.294 
22% . 
i.293 
2.292 
2.292 
2.292 
2.291 
2.291 
2.291 
22% 
2:L90 
2.290 
~*% 
2:289 
2.289 
2.L88 
2.288 
2.288 
$*% . 
2.287 
2.267 

5% 
2:2tr6 
2.286 

?%i 2 
2:L84 
2.284 
2.284 
2.284 
2%3 
if 3 :'8 

2.283 
2.283 
;.g$ 
2h2 

2.281 
2.281 
5% 
2.280 
2.280 
2.280 
f-38 
A79 
2.279 
2~~~ 
2:L79 
2.279 
~-278 
f:Z 
e-tz . 

L.L76 
2.278 
2% 
2:L77 

~1272 
L.271 
'2% 
2:268 
2.267 
~1266 
f.22;; 
dz264 
i-263 

:%f 
2:261 
2.260 

d.257 
Lz%~ 
21255 
2.255 

~1252 
2.252 
$.# 
L251 

2.248 
2.248 
2.247 
2% . 

$*Z 
L:246 
2.245 
1.245 
2.245 
2.244 
2.244 
~.244 
2.243 

L ,242 
2.241 
f';;: 
21240 

2.239 
2.238 
2.238 
2.230 
2.238 
L.237 
:% 
L:237 
2.236 

2.235 
2.234 
~.234 
f: t 34 34 

d.234 
:*f3i 
~1233 
2.233 

2.222 
':'2i 
It 
2:2i; 

;*;y! 
2:2ii 
2.210 
2.208 
2.207 

2.202 
2.201 
XE 
2:ls8 

f-:2; 
2:196 
2.195 
2.194 
2.1S3 
22% 
2:191 
2.191 

;w 
2:1ea 
2.188 
2.187 

2.181 
a% 
2:179 
2.178 
2.178 
22'::: 
21176 
2.176 

;*:;i: 
2:174 

. 
a H . 2 
2.173 
2.172 
2.172 
2.171 
2.171 

2% 
2:170 
xz . 
2.168 
2.160 
2.167 
2-K . 
2.166 
% 

,166 
.16s 

:*z . 
2.164 
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ISO 4156-1981 (E) 

Table 35 - Interna1 spline 

30 degree pressure angle - Side fit - Flat root - Module = 1.25 

E = vmin minimum effective space width, circular = 1.963 

z 
Number 

D 
Pitch 

Db 
Base 

Dei 
Major 

DFi Dii 
Form Minor Emax = Evmin + (T+ A) = actual max. space width, circular 

of teeth diameter diameter diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

9.59 9.00 Mi t-:995 
13:35 

11.50 10.25 9114 7-95 
:y; y; 

p6" 
14.60 . . 1:997 

7.5000 
0.7500 

if l %88 
12:sooo 

6.4952 
7.5777 
8.6603 
9.7420 

io.8253 

13.7500 
15.0000 
tt -5008 
ld75CO 
20.0000 
1 

1.2500 
2.5000 

23.7500 
25.0000 

11.9079 
12.9904 
14.0729 
:2* ;%fl . 

LE305 
19:4856 
20.5681 
21.6506 

26.2500 
26*%88 
30:oooo 
31.2500 

22.7332 
23.8157 
tm% 
27k633 

32aSCOO 
%:41c 
30:3 09 I 
31.3934 
32.4760 

%m88 
41:2500 
tf -7288 . 
45.0000 

33.55es 
34:: 
3618061 
37.8886 

18136 wt 
15.25 12.77 
16.50 17.75 14.00 

19.61 19.00 ;y: 
20.87 26.25 17169 
22.12 21.50 18.93 

22.75 20.17 
24.00 21.41 
25.25 22.65 
26.50 23.89 

28.38 27.75 25.14 2.000 
29.63 29.00 26.38 30.88 30.25 27.62 :*ooE 
%*~~ . 31.50 32.75 20.07 30.11 2.001 2:ooo 

34.63 34.00 31.36 2.OCl 
35.88 
;8*~~ 

3230 mi5 E%t 

39:64 39.00 31.75 36.34 3S.lC E:: . 
40.0 
42.1 3 

40.25 37.59 
z -88$ 

45Z89 tx 
2:002 
22% . 

38.9711 
40.0537 
41.1362 
42.2187 
43.3013 

5 : 45 
500 
000 

53.7500 
W!i88 . 
57.5000 
50.7500 
%Y%8 
62:SOO0 

44.3038 
45.4663 
46.5489 
47.6314 
48.7139 
49.7965 
5t*Et': 
5310441 
54.1266 
55.2091 
5c;* E27 
58:4567 
59.5393 

49:65 :s7*to5 
46.50 43.83 
49.00 47.75 45.08 46.32 

M! . 51.50 50.25 48.82 47.57 

53.40 52.75 50.07 2.003 
54.65 54.00 51.32 
F;5 55.25 56.50 53.81 52.56 

;*fE 
58:41 

2:004 
57.75 55.06 2.004 

59.66 59.00 56.31 
60.91 60.25 %f 
5~*:~ 

64Z66 

62.75 61.50 
a* 81 
60:06 2:004 

64.00 61.31 2*%5 . 
65.91 65.25 62.55 2.005 

66.50 63.80 
67.75 65.05 
69.00 66.30 

60.6218 
X%i 
63:8694 
64.9519 

;f*t; 
74:67 

71.50 72.75 68.80 70.05 t-8855 
2:006 

75.92 ;yg 
77.17 76:S0 

g. $5 
73: 80 

2.006 
2.006 

76.2500 
77.5000 
78.7500 
W8 8 . 8 
82.5000 
83.7500 
e5.0000 
86.2500 
87.5000 

88: 68 8 8 
91.2500 
92.scoo 
93.7500 
9s.ocoo 
96.2500 
s7.5000 
98.7500 

100.0000 
101.2500 
102.5000 
:gs -070~8 
106:2500 

66.0344 
67.1170 
EW 
70:3646 
71.4471 
E-XE 
74Z6947 
75.7772 

3 4-8233 
7910248 
8a;* :Ki . 
82.2724 
83.3550 
E-X2 
86:6025 
87.6851 

9: l %3 
95:262fI 
96.3453 
97.4279 

116.2500 
::B'E8 . 
120.0000 

78.42 77.75 75.05 79.00 76.29 22'005 
80.24 77.54 Z:OO6 
81.50 78.79 2.006 
82.75 80.04 2.006 
84.00 81.29 2.007 
05.25 82.54 2.007 
86.50 83.79 2.007 
07.75 85.04 
89.00 86.29 ?KG . 

90.93 
92.10 ;3. f 0 
93.43 92:75 

433.g 
90:34 

5 :8 8 3 

:K% 
94.00 ;3.;4 H%~ 

. 95.25 . 2:007 
97.18 96.50 93.79 2.cca 
98.43 97.75 95.04 
99.68 99.OC 96.29 $*8008 

:8x 
100.2s 97.53 Z:OO8 

. ioi.50 98.78 2.008 
103.43 102.75 100.03 
104.68 104.00 101.28 
105.94 105.25 102.53 
107.19 106.50 103.78 
108.44 107.75 105.03 

K?96: 
lC9.00 lC6.28 2.009 

112: 19 llr).25 11~50 107.53 108.78 2.009 2.009 
E-52 . 112.75 114.00 110.03 111.28 2.009 2.009 
t:m 2.009 
1 la:44 

115.25 116.50 113.78 112.53 
117.75 115.93 

119.69 119.OC 116.28 
120.94 

103.9231 122.19 121.50 118.78 
121.2500 

E- 41: 
122.75 120.03 2-E 122.5000 

125:95 
124.00 121.28 21010 

123.7500 125.25 122.53 2.310 
100 125.0000 127.20 126.5C 123.78 2.010 

Laole 
f 

a015 
,015 

2.01t 
L.OL7 

2.022 
2.022 
2.022 
2% . 

5-E 
2:024 
2.024 
2.024 
2.025 
2.025 
2.025 
f- o0t2 . 

2.027 
f-E 
2:028 
2.028 
2.OL8 
2.029 
2.029 
2.029 
2.029 
2.OL9 

2.030 
2.031 
f-E 
2:031 
2.031 
$.g 
2:032 
2.032 
2.032 
2*oai, 
t-8:; 
2:033 

2.034 
$%b 
21035 
2.OJS 
L.035 
22*tE 
2:035 
2.035 
2.036 
?Es 
21036 
2.036 
d-036 

2.ù42 
2.d43 
2.345 
2.046 
2.û46 

2*00&! 
2:&9 
Z-%8 . 
2.051 
2.352 
2.052 
2.L)53 
2.~154 
2.054 
2%; 
21356 
2.056 

g-g;; 
21058 
EE . 

2.061 
2.062 
2-E 
2:U63 
2.063 
2.063 
2-K 
2:065 
2.065 
t-E 
21066 
2.066 

2.068 
2.068 
2.069 
2.069 
2.069 
2.070 

2.071 
2.071 
2.072 
?% . 
2.072 

2.ù74 
2.074 
2% 
2:O75 
2.075 

f-o0775 
2:077 
2.077 
2.077 
2.077 

f-K 
2:093 
?a095 
2.C96 

2.109 
2.109 
2*::! 
2:112 

HZ 
2: ii8 
2.118 
2.119 
2.120 

2.123 
2.123 
2.124 
t- 1% . 
2.126 
2.126 
2. :s 
2Zi28 
2.128 

2.131 
2.131 
$* i32 
2:133 
2.133 

2.136 
2.136 
;* ;z 
2:137 

2.140 
Mo 
2:14 '1 
2.142 
2.142 
2.142 
2.143 
I- E . 
2.144 

f-K 
2:146 
22. ET . 
2.148 
2.148 
2.148 
2.149 
2.149 
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ISO 4156-1981 (El 

Table 36 - External spline 

30 degree pressure angle - Side fit - Flat root - Module = 1.25 

S vmax = maximum effective tooth thickness, circular = 1.963 

z D Db De, DFe Die 

!X%i 
Pitch Base Major Form Minor Smin = Svmax + (T + A) = actual min. tooth thickness, circular 

diameter diameter diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

7.5000 6.495 
8.7500 7.377 5 

10.0000 8.6603 
11.2500 9.7428 
12.5000 10.8253 

11.9079 
L24-90972: 
1 

s:1554 
6.2380 

17.3205 
twxi! 
20:5681 
21.6506 

26.2500 
27.5000 
28.7500 
3P%% . 

3508 
35:oooo 
3wo8 . 

3'od 88 
41:2soo 
42.5000 
43.7500 

22.7332 

28.1458 
990-w 
31:3934 
32.4760 
33.5585 
34.6410 
3E! 
37:8886 

51.2s00 
52.5000 
5S.lSOO 
36-5 . 588 
57.5000 
S8,tSOO 
r25:: 
62:5000 

38.9711 
?XI 
42:2 87 

8 43.3 13 

tf%S3 
46:5489 
ti- 94s . 4 
49.7965 
SPm 
s3:0441 
54.1266 

63.7500 
65.0000 

561*;Ei 
68:7500 
70.0000 
71.2500 
72.5000 
73.7500 
75.0000 

777-E: 
78:7500 
80.0 0 

58 81.2 0 
82.5000 
83.7500 
85.0000 
86.2500 
87.5000 

SS.2091 
56.2917 
;e7*m 
5cs393 
60.6218 
61.7043 
62.7868 
63.8694 
64.9Sl9 
66.0344 
67.1170 
68.1995 
% 9a-3E . 

88.7500 
90.0000 
91.2500 
wso~00 . 
95.0000 
Wo588 
SS:7500 

100 .oooo 
101.2500 
102.5000 

looE~oo 
\ 06:2S 88 
1a7.5000 
108.7SOO 
110*oc5a8 
ljf 1 : oc0 
113.75ao 

76.8598 
77.9423 
79.0248 
8w;G . 

83'3~504 
84:437S 
E-x: . 
87.6851 

93.0977 

%-54294 
100:6755 
101.7580 
102.6405 

:$wE 
122:sooo 
123.7SOO 
125.0000 

103.9231 
lOS.0056 
106.0881 
K-:;;: . 

a.75 
10.00 
M!Î 
13:75 

6.54 5.41 
;*;9 

6.65 
1o:os 8-3 
11.30 10:40 

21.25 
22.50 
f5*:oS 
26:25 

12.52 11.64 
13.7s 12.89 
:y; f;.;4 
17144 16Z6 3 
18.68 17.88 
19.92 19.13 
21.16 20.38 
22.40 21.63 
23.64 22.88 

275 
30100 
31.25 
32.50 

24.89 24.12 
26.13 2S.37 
27.37 26.62 
28.62 27.87 
29.86 29.12 

LE 
36:ZS 
37.50 
38.75 
40.00 
c21' 5: 
43:75 
45.00 

31.11 30.37 
32.35 31.62 
3p99 3t.f; 
3 6109 35:36 
$y$ 3 .g 

% A 
39:83 39:ll 
41.08 40.36 
42.33 41.61 

46.25 
ci- 55 
50: 00 
31.25 

43.50 42.85 
44.83 44.10 
46.07 45.35 
47.32 46.60 
48.57 47.85 

52.50 
53.7s 

E05 
St: 0 ii 
58.75 
60.00 
2 250 
63175 

49.82 49.10 
51.07 50.35 
;$A; 51.60 
S4:81 2 

2.05 
4.09 

56.06 55.34 
57.31 56.59 
58.56 57.04 
S9.81 59.09 
61.06 60.34 

65.00 
66.25 
2-15 
70:oo 

62.30 61.59 
63.55 62.84 
64.80 64.09 
pg y& 

. . 
68.55 67.83 
69.80 69.08 
71.05 70.33 
72.30 71.58 
73.55 72.83 
74.80 74.08 
76.04 75.33 
77.29 76.58 
vk3'9 Ml8 

83.75 81.04 80.33 
85.00 82.29 81.58 
86.25 03.54 82.03 
87.50 84.79 84.07 
88.75 86.04 85.32 
90.00 
9:% 
93175 
95.00 

87.29 t33.;; 
88.SY 
89.79 89:07 
91.04 90.32 
92.29 91.57 

36.25 
97.50 
98.75 

K- 2; . 

93.54 92.82 
94.79 94.07 
96.04 95.32 
97.28 96.57 
98.53 97.82 
99.78 99.07 

101.03 100.32 
102.28 101.56 
181:53l 182:85 

108.75 
x-55 
1 2: 

1 5 
0 

1 3. 5 
115.00 
116.25 
117.50 

::08*0705 . 

M-58 
L23:75 
125.00 
126.25 

106.03 105.31 
107.28 106.S6 
108.53 lC7.81 
109. 8 

a 1 
09.06 

111. 3 10.31 
112.28 111.56 
113.53 112.01 
114.78 114.06 
116.03 115.31 
117.28 116.56 
118.53 117.81 
119.78 119.06 
121.03 120.30 
122.28 121.55 
123.53 122.30 

1.928 
1.928 
1.928 
1.928 
1.927 

:w 
1:907 
1.906 
1.906 

1.927 
1.927 
;*;f; 
1:926 

1.905 
KS 
1:904 
A.904 

1.926 1.904 
1.926 1.903 
l-%6 
1:925 

t-99003 
1:903 

.9 s 
1 5 .9 5 
1.925 
1% . 
1.924 

1.902 
1.902 
1.902 
1.901 
1.901 

t*:a4 
1:923 
1:9'$3 

1.90 
1.90 1 
1.900 
F%8 . 
A.900 
1.900 
1.099 
1.899 
1.899 

1'9q: 
1:923 
1-x . 
1.922 
E1 
1:922 
1.922 

A.899 
1.898 
l-d38 
1.898 
1.898 

1.922 

1.921 
1.921 

Y? 
k92i 
1.920 
1.920 
1.920 
1.920 
1.920 
1'.920 
1.920 
1.920 
:*zi . 
1.919 
1.919 
1-x 
11919 

1.894 

1.893 
1.893 
MS 
1:892 

1.919 
:*x 
L9L9 
1.919 

l-:1: 
1:918 
1.918 
1.918 
1.918 
1.918 
1.918 
1.918 
1.918 

1.892 
1.892 
Y9922 
f ,892 
1.891 
1.891 
E1 
lh9 1 
1.891 
1.890 
A.t190 
A.690 
1.890 

1 ,913 
.Y12 

1-x 
1=910 
1.910 
1.9J9 
1.939 
1.9J8 
1.9J8 

A.88S 

:-ix 
1:070 
A.877 
A.077 
1.076 
1.875 
1.87s 
1.874 
1.873 
1.873 
1.872 
P8efI 
~:871 
1.870 

1.866 
1.865; 
:*;:z 
A:864 
1.864 
f %f 
L:a63 
1.862 
1.862 
'1'33 
L861 
1.861 
1.060 
:*:5: 
1:859 
1.059 
1.859 
1.859 
:=x58 
1.858 

1.855 
1.854 
1.854 
P% . 
1.853 
i-im 
A:852 
A.852 
1.852 

x: 
A:851 
1.851 
1.851 
A.851 
A.850 
f%8 
1.850 
~.849 
1.849 
1.849 
1.849 
1.848 
1.848 
: l iE 
La40 

-8 7 1 3 
1 

$3: 
,832 

1.831 

KE9 
1:827 

. 
1 11 . $ 
1.823 
1.022 
1.821 
1.820 
1.819 

PKi 
1:817 

.0 6 
1 1 .8 S 
1.814 
r*Ba:3 . 
1:8lI 
1.811 
1-x 
1:009 
1.8C8 

r-88; 
1:8c6 
1.8US 
1.80s 
1.8C4 
'1-E 
1:002 
1.8C2 

l-r% 
11798 
1.797 
1.797 

1.794 
1.793 
1.793 
1.792 
1.792 

1.789 
1.789 
Mi 
1:700 
1.787 

1.783 
l*% . 

. 
1 u! . 5 

1-E 
1:781 
1.780 
1.780 

59 
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ISO 4156-1981 (E) 

Table 37 - Interna1 spline 

30 degree pressure angle - Side fit - Flat root - Module = 1 .OO 

Evmin = minimum effective space width, circular = 1.571 

z D Db Dei DFi Dii 
Number Pitch Base Major Form 
of teeth diameter diameter diameter diameter 

Minor Emax 
diameter 

= Evmin + (T+ A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

6.0000 
7.0000 
8.0000 
9.0000 

10.0000 

::-0!:8 
13:ocoo 
14.0000 
15.0000 
16.0000 
17.0000 
18.0000 
190-8880 . 
21.0000 
22.0000 
54%!800 
25:ocoo 
26.0000 
27.0000 
20.0000 
29.0000 
30.0000 

31.00 0 
8 

33-00000 
34:oooo 
35.0000 

41.0000 
42.0000 
43.0000 
44.0000 
45.0000 
46 .OOOO 
47.0000 

51.0000 
52.0000 
5:*:!88 
ss:oooo 

56 .oooo 
57.0000 
S8.0000 
59.0000 
60.1)000 
61.0000 
62.0000 
63.0000 
23: 8888 
66.0000 
67.0000 
68.0000 
g.gg 

. 
71.0000 
72.0000 
73.0000 
k8888 
76.0000 
78-~oooo 
79:o 0 88 
80.0000 
81.0000 
82.0000 
E*:ooo 
85:0 888 
86 .oooo 
i3cl08 
l33:gm; 

. 
91.0000 
92 .OOOO 
93.0000 
94 .oooo 
95 .oooo 

5.1962 
6.0622 
T-39% 
8:66C3 
9.5263 

10.3923 
11.2583 
12.1244 
12.9904 
13.8564 
E-753 
1614545 
17.32OS 
18.1865 
~W~S 
20:7846 
21.6506 

23*%2:: 
24:2487 
25.1147 
2S.90C8 

$ %*%SeB 
28:5788 
29.4449 
30.3109 
31.1769 
32.0429 
3$:5390 
34.64 10 

44.1673 
tw93; 
46:7654 
47.6314 

52.8276 

57.1577 
S8.0237 
58.8897 
59.7550 
60.6218 
61.4870 
62.3538 
63*219z 
24: 9 8!!5 

65.8179 
twa" 
681416 8 
69.2820 
70.1481 
;Mi: 
72:7461 
73.6122 

;E% 
76:2102 
Weil . 
78.8083 
79.6743 
;XE 
AZ:2724 

83.138+ 
84.0045 
k5W 
86.6025 

xi! 
9:71 

10.71 
11.71 

8: 8 3 
9.20 

10.20 
11.2c 

12.72 
:i* ;2 
15:7 ii 
16.72 

Mi 
1 4:20 

5.20 
16.20 

5.43 1.600 

zr 
8:27 

;*501 
L:&OI 

9.24 1.602 
10.22 
11.2c 
15: 17 
14.16 

17.73 
18.73 
19.73 
20.73 
21.73 

22.20 
:4-z 
25:20 
26.20 

15.15 
16.14 
WI 
19: 11 

22.73 
23.73 
24.74 
25.74 
26.74 

228’;: 
29:tO 
30.20 
31.20 

20.11 
21.10 
ts- 090 
24:09 

27.74 
28.74 
29.74 
Kt . 
32.7 
33.7 2 
x2 
36175 

32.20 

3x! 
39: 0 

3 40. 0 
41.20 

:x 
44:76 
42* ;: . 
47.76 
48.76 
%* 766 
51:76 

:3-Z: 
44:20 
45.20 
46.20 

40.05 
41.05 
44EE 
44:05 
45.05 
4467% 
48105 
49.04 

551’ 84 
52: 04 
53.04 
54.04 

57.77 
50.77 
59.77 
G-33 . 
62.77 
63.77 
64.77 
2: fi 

57.20 

67.78 
60.78 
61i?zl 
71178 

60.04 
6621-E 
63: 
64. 83 
65.03 
66.03 
67.03 
68.03 
69.03 

;Xi 
79:78 
PE . 
82.79 
83.79 
84.79 
RH3 . 
87.79 
88.79 
89.79 
%!* 77; . 
92.79 
93.79 
94.79 
95.79 
46.79 

77.20 
78.20 
;Mi 
81:20 
82.20 
83.20 
84.20 
WM 

87.20 
88.20 
89.20 
90.20 
91.20 

85.03 
86.03 
KE 
89:02 

92.20 
93.20 
;~*t~ 
96:20 

$7.79 97.20 95.02 
90.80 98.20 96.02 

18%:88 lgk _ I8 99 : 8 85 

1.602 
5% 
2 ,603 
1.603 
1.603 
1.604 
1.604 
1.6C4 
1.604 
1.604 
1.605 
1.605 
2%; . 

1.608 
:%Se 
a:608 
1.608 
1.6C@ 

1.609 
1.609 
:*5%! 
1:609 
1.610 
l-28 
11610 
1.610 

1.611 
1.611 
1.611 
:*a . 
1.611 
1.611 
1.611 
kW! 

1.612 
1.612 
1.612 
l’% . 

1% 
lk2 

1-m . 

1.613 
1.6612 
1:613 
1.613 
1.613 
1.613 
1.613 
1%: . 
1.613 
1.613 

. 
1 21 44 
11614 

l-018 
1.618 
1.019 
i-619 
1.61d 

1.bLa 
1.623 
ZfZ l:b/b 

1.614 

M:! 
1:6L7 
1.627 
1.627 

1.629 

1.630 
1.630 
:*66;: 
1:431 

1.633 
A.633 
1.653 
1.633 
1.634 

L-bd6 
A.634 
1.634 
1.634 
1.634 
1.635 

A.635 
1.635 
Y’: 
1 3 .6 6 

1.636 
1.636 
1.636 
1.637 
A.637 

1.637 
1.637 

:%7 
11637 

A -638 

1.638 
1.638 

‘1-6”:: 
db39 

1 r629 
1.639 
1.639 
A.639 
1.634 

1.644 1.688 
:*:z 
1:b47 

:*tE 
11693 

1.648 1.694 

Kz 
1:698 
1.699 
1.700 

1.652 
1.653 
1.053 
3% . 

1.701 
1.702 
1-x 
1: 704 

1.b57 
l-b58 
1.658 
1.659 
1.659 

1.709 

:w 
1:711 
1.712 

l.b59 

:%o 
1:661 
1.661 

1.713 
1.713 
l-714 
1: 715 

1.661 
Kf 
1:662 
1.663 
1.663 
1.663 
1.664 
1-z . 
1.065 
1.665 
1.665 
1.666 
L*b66 

1-M 
1:717 
1-X . 
1.718 
:* :;c 
1:720 
1.721 
1.721 

l-a66 
MT 
1:667 
1.667 
1.668 

1-x 
1:724 
1.725 
1.725 
1.726 
1.726 
1-w 
I:i28 

:'55: 
t:tb70 
f%8 
11-G’: 
1:671 
1.671 
1.671 
1.672 
1.672 
l.b72 

l:SG 

1.728 
1.728 
1*72: 
1 $3 

. 

. 0 

:%! 
1:731 
1.731 
1.732 

1% 
I=I33 
1 3 :J 2 

1.073 

1.674 
1.674 

Y% 
1 ,675 

1.675 
1.675 
:-5:: 
1:676 
1.676 
t-i% 
1:677 
1.677 

1.736 
1.736 
Y33 
1 ,737 

1.738 

1.739 
1.740 
:*;g 
1:74i 

1 .078 

1.741 
1.741 
i:M 
1.742 101.80 101.20 99.02 
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ISO 4156-1981 (E) 

Table 38 - External spline 

30 degree pressure angle - âide fit - Flat root - Module = 1.00 

s - maximum effective tooth thickness, circular = 1.571 vmax - 

z D Db Dec DFe Die 
Number Pitch Base 
of teeth diameter diameter 

Major Form Minor 
diameter diameter diameter 

Smin = Svmax + (T + A) = actual min. tooth thickness, circular 

max. min. min. 4H 5H 6H 7H 

4-00800 8:oooo 
9.0000 

10.0000 

5.1962 
6.0622 
6.9282 
7.7942 
8.6603 

': -oo%! 
\ 3:oooo 
14.00 0 

8 15.00 0 

r7 -8::: 
18:OOOO 
19.0000 
20.0000 

9.5263 12.00 
1 

0.3923 13.0 
1.2583 14.0 8 

12.1244 15.00 
12.9904 16.00 

1 
3.8564 
4.7224 

:mt; 
l?:32OS 

13 9888 
33:oooo 
34.0000 
35.0000 

21.0000 
22.0000 
23.0000 
225-E8 . 

$67 l 8888 

1 

8:0000 
9.0000 

30.0000 

18.1865 
19.0526 
19.9186 
20.7846 
21.6506 
22.5167 
23.3821 
24.2487 
25.1147 
25.9808 

tk!M! 
28.5788 
29.4449 
30.3109 
31.1769 

41.0000 
42.0000 
43.0000 
44.0000 
4s.0000 

35*3103I: 
37: 2391 
38.1051 
38.9711 

461.X0088 
48:0000 

~~-0~:~ . 

WI.!88 
53: 0000 
54.0000 
55.0000 

39.e372 
40.703 
41.569 1 

f23m . 
44.1673 
tEx 
46:1654 
47.6314 

56.0000 
57.000 
58.000 8 
SS.OOOQ 
60.0000 

4!?'52 
50: 295 2 
51.0955 
51.9615 
52.8276 
53.6936 
54.5596 
55.4256 
56.2917 

6667: 8888 7. s77 
3 b 8. 231 

68.0000 58.8897 
69.0000 59.7558 
70.0000 60.6218 

fi: 888 8 
73.0000 
k8888 
76.0000 
3;-8:008 
t9:oooo 
80.0000 
81.0000 
82.0000 
8R4.:::00 
SS:0000 

66 B :383 
63.2199 
664'$5E . 

65.8 79 
66.6 40 Q 
67.5500 
XE: . 
70.1481 
3l:W 
72.1461 
13.6122 

8T l oooo~0 
88~0000 
89.0000 
90.0000 

74.4782 
75.3442 
:T%if 
7719423 
78.8083 
R9a-G: 
81:4064 
02.2724 
83.1384 

8-% 
9:oo 

10.00 
11.00 

LM3 
19:oo 
20.00 
21.00 
22.00 
I4-8: 
25:00 
26.00 

If% 
29:00 
w: . 

2, 0 
3 8 
31:o: 
E-00 . 
37.00 
38.00 
39.00 
40.00 
41.00 

t3-88 
44:oo 
%d . 8 

57.00 
58.00 
59.00 

5Kz . 
62.00 

&k 88 
69.00 
70.00 
71.00 

B: 88 
74.00 
75.00 
76.00 

77.00 
78.00 
79.00 
80.00 
81.00 
82.00 
83. 

88 
~?oo 
86:oo 

:200 
89:OO 
x!o l 
92.00 

93.00 
9E% 
96100 

5.23 
w 
a:07 
9.04 

10.02 9.28 
fk88 M! 
Lt.97 i$.$i 
13.96 . 
14.95 14.27 

19.91 19.27 
20.90 20.27 
21.90 21.26 
22.89 22.26 
23.89 23.26 
24.89 24.26 
25.88 2S.26 
26.88 26.26 
27.80 27.26 
28.87 28.26 
3 ptg 
31:87 

g;.g 
31:25 

32.87 32.25 
33.86 33.25 
34.86 34.25 
35.86 315.25 
36.86 36.25 
31.86 37.25 
38.86 38.25 
39.85 39.24 
tf.tJ; 40.24 
42:85 :2'-;t 
43.85 43:24 
44.85 44.24 
45.85 45.24 
46.85 46.24 
47.85 47.24 
48.84 48.24 
yp3t 45 .g 

a 
51:84 'il:23 
52.84 52.23 
S3.84 53.23 
54.84 54.23 
55.84 55.23 
56.84 56.23 
57.84 57.23 
58.04 58.23 
59.84 59.23 
60.84 60.23 
61.83 61.23 
62.83 62.23 
63.83 63.22 

&!3 wt 
66.83 66.22 
67.83 67.22 
68.83 68.22 

88:H KM 
71.83 71.22 
7 .83 72.22 

3 7 .83 73.22 

74.83 74.22 
75.83 75.22 
76.83 76.22 
77.83 77.22 
78.83 78.21 
-??$3 
SC8 3 

io.2; 
-1 1 

82.83 ii::21 
83.83 83.21 
84.83 84.21 
85.83 85.21 
86.82 î33.$1' 
87.82 
88.82 88121 
89.82 89.21 
90.82 90.21 
91.82 91.21 
92.82 92.21 
93.82 93.21 
94.82 94.21 
95.82 95.20 
96.82 96.20 
97.82 97.20 
98.82 98.20 

1.538 
1.538 
1.530 
1.538 
1.537 

1.537 
\-w 
1:537 
1.536 
1.536 
1.536 
t-535 
1:536 
1.535 
:m 
1:535 
1.535 
1.535 
1.534 
:-% 
1:534 
1.534 
1.534 
1.534 
t-322 . 
1.533 
1.533 
;-g; 
G33 
1.533 
1.532 
1.532 
:-2% . 

1.532 
1.532 
1.532 

E2 . 

3.531 

1 
,530 
,530 

:-2;: 
1:530 

1.529 
'1%; 
1:529 
1.529 

!-2E 
1:528 
1.528 
1.528 

'r'15522: 
1:528 
1.528 
l.S28 

1.524 
1.523 
Lr.:z 
hi2 
1.521 
1.521 
A.520 
i-5:: . 
A.519 

1.5L7 

A.515 
355 
1:515 
1.514 

1.513 
1.513 
A.512 
:m . 
1.512 
1.512 
Mi 
1:511 
1.511 
PEI 
1:5io 
1.510 
1.510 
'r-28 
i:so9 
1.509 

XKi 
1:508 
~-%e8 . 
1.508 
1.5 8 8 A.5 8 
L.507 
1.507 

A.506 

E3 
1:sos 
1.505 
1.5 5 

8 1.5 4 
M9 . 

x: 
1:504 
1.504 
1.504 
1.533 
1.503 
f'%z 
GB03 

1.498 
1.497 
1.496 
A .495 
1.494 
A.493 
1.492 
1.492 
1.491 
A.490 
1.490 
1.489 
Pr:; 
r:487 

‘1-t5: 
1:451 
: -428 . 
1.446 
1.445 
1.444 

;-Es . 
1.441 

K9 
1:438 
1.437 

f-Z 
11486 
1.485 
1.485 
1.484 
1.484 
fi-z 
I :483 

I ,482 

'1% 
1:481 
A.481 

1.436 
1.436 
1.43s 

r-t;; . 
1.432 

MI 
1:430 
1.430 

1.479 
~-Z8 
A:478 
1.477 

1.475 
:-t;i: 
PZ474 
1.474 

i -429 
,428 

1.428 
1.427 
1.427 

‘:Z f .42S 

:-:;G4 . 
1.423 
1.423 

;-*4;22 
1:42 1 

‘:t’b i 1 .4 0 
P%i . 
f: i :q4 8 
t-417 

1.474 
Il:: $3 
1.473 
1.473 
1.473 
i.472 
1.472 
; -6:: . 

x77 1 
1.471 
:- fS8 . 
1.470 

1.414 
1.413 
1.413 

1.468 
1.467 
x:: 
11467 

L ,467 

f-4:: 
II466 
A ,466 

1.411 
11-30 . 

.4 9 
t 8 * 

.4 9 

‘M 
1 ,408 

t 
,408 
,407 

1.407 
1.406 
1.406 

1.406 

Ml3 

Kc2 . 

1.404 

i-% 
1:4c3 
1.403 

:-2; 
1:465 
1.465 
1.465 

A .464 1.4c1 
i- 4:: 
1:4e4 

P%i 
1:400 

1.464 1.399 
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ISO 4156-1981 (E) 

Table 39 - Interna1 spline 

30 degree pressure angle - Side fit - Fiat root - Module = 0.75 

E vmin = minimum effective space width, circular = 1.178 

z 
Number 

D 
Pitch 

Db 
Base 

Dei DFi Dii 
Major Form + (T+ Â) = actual max. space width, circular 

of teeth diameter diameter diameter diameter 
Minor Emax = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

4.5000 
5.2500 
6,OCOO 
61.750% . 
8.2500 
9.0300 
9.7500 

:wi!io . 
12.0000 
12.7500 
'14%00 
15:0c00 
15.7500 
16.5000 
17r2SOO 
:w% 0 
19.5000 
Ii%:~ 
21:7500 
22.5000 
23.2500 
24.OCOO 
24.7508 
25.5000 
26.2500 
27.OCOO 
Ze7-fxE 
29:ZSOO 
30.0000 
30.7500 
31.5000 
32.2500 
33. 000 

s 33. 500 
34.5000 

38.2500 

42.0000 
42.7500 
43.5000 
fm:: . 
45.7soo 
46.5000 
47.2500 
48.000 
48.750 8 
49,sooo 
wii%i 
51:7500 
52.5000 

P80% 
54:7500 
55.sooo 
56.2500 
57.0000 
m8 8 8 
59:2500 
6O.OCOO 

2-; i8 2 
62:2500 
63.OCOO 
t3.7500 
64.5000 
z20~~0 
66:7X0 
67.5000 
68.25CO 
69.0000 

TEE! 
7132500 
72.0000 
72.7500 
73.scoo 
7745 l %.io . 

3.8971 
X% 
s:f3457 
6.4952 
7.1447 
7 07942 

- KG 
9:7428 

10.3923 
11.0418 
11.6913 
12.3409 
12.9904 
13.6399 

tt-;3;9* 
15:S885 
16.2380 

20.1351 

23.3827 
24.0322 
2-w 
25:9808 

29.@779 

33.12SS 
34%: 
35:0740 
35.7236 
36.3731 

39.t207 
40.2702 
40.9197 
41.5692 
42.2187 
42.8683 

3: !A3 
9 

47.4149 

51.3120 
51.9615 
52.tllO 

~Xi85 
5731577 
58 'El72 . 
59.1C62 
59.7558 
sKi5:; 
61:7043 
62.3538 

663%349 
6433024 
64.9519 

5.81 
4-E 
a:07 
8.82 

5.40 
5% 

44-i; 
7:65 

5:48 
5-z 8.40 . 

f 
~-3~ 
1:07 

11.83 
12.58 
13.33 
14.08 
:KG 
16:33 
17.09 
17.04 
Ko 24 
20:09 

9.15 7.66 
9.90 8.40 

:x: 9.14 
12:15 lz!! 
12.90 11.36 
13.6s 12.10 
14.40 12.85 
15.15 
15.90 ;:s; . 

6.65 15.08 

8:90 y; ;y; 17:32 
9.65 18.07 

20.40 18.82 
21.15 19.56 
21.90 20.31 
22.65 21.06 
23.40 21.81 
24.15 22.55 
24.90 23.30 
25.65 24.05 
26.40 24.80 
27.15 25.5s 

28.35 
2299-E 
30:61 
31.36 
32.11 

35.86 
36.61 
3x 
38:86 

3s.40 33.79 
36.15 34.54 
36.96 35.28 
37.65 36.03 
38.40 36.78 

39.61 
4Pf27 
41187 
42.62 

39.15 37.53 
39.90 38.28 
40.65 39.03 
41.40 39.78 
42.15 40.53 

43.37 42.90 41.28 
44.12 43.65 42.03 
44.07 44.40 42.78 
45.62 4s.15 43.53 
46.37 45.90 44.28 
47.12 

t;-53 
49133 
50.12 

46.65 45.03 
47.40 45.78 
48.15 46.53 
48.90 z;.$$ 
49.65 . 

50.87 
51.63 
52.38 
z33-;; . 
S4.63 
55.38 
2 8; 
57k3 

50.40 48.77 
51.1s 49.52 
51.9C 50.27 
52.65 51.02 
53.40 51.77 

5E3 
s9:ae 
60.63 
61.38 
62.13 
62.88 
63.63 
64.39 
65.14 
65.89 
66.64 
67.39 
58-K . 

54.15 52.52 
S4.90 53.27 
5S.65 54.02 
56.40 54.77 
S7.15 55.52 

57-go yyg 
60:15 

57-E 5 . 
58.;; 

6C.90 S9:27 
61.65 60.02 
62.40 60.77 
63.15 61.52 
y: . 4 g.;; . 
65.40 63.77 
66.15 64.52 
66.90 65.27 
67.65 
68.4C 22.:: . 
69.15 67.52 
69.90 68.27 
70.65 69.02 
71.40 69.77 
72.15 70.52 

71.27 
72.02 
72.77 
:2-E . 

1.205 
1.205 
1.205 
1.206 
1.206 
1.206 
1.207 
:-%17 
1:2C7 

Mi8 
1:208 
1.208 
1.2CR 
1.209 
1.209 
1.209 
:-$8: . 

:% 
1:210 
1.210 
1.210 
1.210 
:-%! 
1:211 
1.211 

1.212 
1.212 
:-SE 
1:212 
1.212 
1.212 
M 
1:213 
1.213 
1.213 
:-$1: 
A:213 
1.213 
:-Es 
1:214 
1.214 
1.214 

:-2:4 
l 14 

1': 14 3 
1.214 
1.214 
1.214 
:-5:; . 

1.21s 
1.215 
'1-25 
1321s 
1.21s 
1.216 
1.216 
i-s :5 . 
1.216 
'1'2L16 
1:216 
1.216 

:-Eb 
1:216 
:-22:: . 
1.217 

1.2LA 
l.LL1 
1.222 
35 . 
A.223 
1.224 
1.224 
1 .ZL5 
1.225 
A.iLS 
A.226 

:-f;: 
1:227 
l.LL7 
':f$ 
f 0228 
1.228 

f-E98 
1:229 
1.229 
1.229 
1.230 
1.233 
1.230 
1.230 
1.230 
1.231 
f-%E 
1:231 
1.231 
A.232 
1.232 
1.232 
1.232 
1.232 
1.233 
1.233 
1.233 
1.233 
1.233 
1.233 
1.234 
'1-E: 
l:234 

1.235 
'1-;3j5 
1:236 
L-236 

y;; 
LL236 
ll-% . 
A. 37 

3 1. 37 
A.237 
1.237 
A.237 
1.237 
1.237 
1.237 
1.238 
1.238 

:-zz 
11239 
A.239 
1.240 
1.240 
1.240 
1.240 
:-2: . 

1.284 
:-222 
11289 
1.290 

1.249 
l-L49 

:-%! 
1:f51 

1.i52 
Y% 
1:îss 
1.254 

1.291 
1.292 
t-%2 
A:295 
1.296 
:-2291 
1: 299 
1.299 

i-x 
1:302 
:m . 
1.304 
1.304 
;-3:55 
1:306 

1.~58 
:-fZ 
1:2S9 
1.260 

'1-EG 
lZ308 
1.308 
1.309 

A.260 1.309 
:-3;: 
1:311 
1.311 

1.262 
1.262 
1.262 
1.263 
Loi63 

1.312 
:-3:; 
1:313 
1.314 

1.~63 1.314 
:-225: 
A:264 

t-3’1; 
1:316 

1.264 1.316 
1.265 

m 
1:317 
1.318 
1.318 

1.266 1.319 
P% 
1:267 

t-z 
1:320 

1.267 1.320 
1.267 

: % 
1:268 
1.268 
1.268 
1.269 
1.269 
1.269 
1.269 

1.321 
1.321 
1.321 
i- $3 . 3 

:-Ef 
1:323 
1.323 
1.324 

A.269 
1.270 
l.LIO 
1.270 
1.270 
l-L70 
1.27 
1.27 1 
kS2 . 
l-L71 
A.272 
:-:if 
l:L72 

P~2~ 
1:325 
4%~ . 

Y266 
i $ 03 7 
1.327 
1.327 
1.328 
1.328 
1.328 
1.328 
1.329 

l-L72 
lrL73 
'Ii;; 
1 ,273 

M: 
L74 
i-f% . 
1.274 
loi75 
l-i75 

kf3s5 . 

1.329 
1.329 
1.330 
P38 . 
1.331 
1.331 
1.331 
1.332 
1.332 
1.332 
1.332 
1.333 
1.333 
1.333 
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ISO 4156-1981 (E) 

Table 40 - External spline 

30 degree pressure angle - Side fit - Flat root - Module = 0.75 

S vmax = maximum effective tooth thickness, circular = 1.178 

z D Db Dec DFe Die 
Number Pitch Base Form 
of teeth diameter 

Major Minor Smin = S,,,, + (T+ A) = actual min. tooth thickness, circular 
diameter diameter diameter diameter 

max. min. min. 4H 5H 6H 7H 

4.5000 
5.2500 
~*%88 
7:5000 

3.8971 
2 -7~~~ 
518457 
6.4952 

8.2500 
$*%88 . 

M! 8 8 
12.0000 
12.7500 

3258 8 8 
15:0c00 

;*:z 
8:4437 
3. $22 . s 

10.3923 
11.0418 
~1'm 
12:9904 

19.5000 

fi -8x08 
21:750 
22.500 8 
3 l E!% 
24:7500 
%25880 . 

f71*7!i08 
28:50 0 8 

13.6399 
14.2094 
14.9389 
f2*x . 
lb.8075 
17.5370 
:8'8366? 
1914856 

20.1351 

29.2500 
30.0000 

g. y; 

24:&817 
2ZAo'8 . 
26.6303 
27.2798 
27.9293 
20.5788 
29.2204 

~~-5%i 
3b:ocoo 
W888 . 
38.2500 
39.0000 
39.7500 
40.5000 
41.2500 

t22.07:88 
43:sooo 
44.2500 
45.0000 

29.8779 
30.5274 
3 1.1769 
%*Xi . 

33.1255 

E-2;% 
35: 740 

7 35. 236 

36.3731 
3W$4 
30:3216 
30.9711 

IzxzE 
of:2500 
488' . 8988 
%*25~800 
31 

:ocoo 
-7500 

52.5000 

42.8683 
:4-x! 
44h168 
45.4663 

53.2500 
54.0000 
~~*7500 
sa: 00 99 

w!% 
58:5000 
59.2500 
60.0000 

46.1159 

60.7500 
61.5000 
62.2500 
63.0000 
63.7500 
64.5000 
65.2500 
66.0000 
w3 8 . 8 
68.2500 
69.OCOO 
~xx 
71:2500 

55,P5f!6 
56.5082 
w5:I 
50:4 67 8 

59.1062 
59.7558 
60.4053 
61.054R 
61.7041 

72.OCOO 62.3538 

5.25 
6.00 
6.75 
7.50 
8.25 

12.75 

1134-E 
15:oo 
15.75 

31.50 
32.25 

z- 75 
34:50 

35.25 
36.00 
36.75 
37.50 
38.25 

39.00 
39.75 
40.50 
41.25 
42.00 

46.50 
z-200 
4:: 0 

-5 
T 

50.25 

54.00 
w; 
56:25 
57.00 

58-8 
59:25 
60.00 
60.75 
61.50 
E2005 
63175 
64.50 

55-G 
66:75 
67.50 
68.25 
69.00 
69.75 
2-2 
72100 

E-:0 
74:2S 
75.00 
75.75 

3.92 
4.62 
5.33 
E%i . 
7.5A 
!*Z 

m 
. 8:43 

1J:I 3 9.92 9.17 

14.93 14.41 
lt5.68 
16.42 E-2 
17.17 16166 
17.92 17.41 

22.40 21.90 
23.15 22.65 
23.90 24.65 $:A; 

25.40 24:90 

26.15 25.65 
26.9C 26.40 
27.64 27.15 
28.39 27.89 
29.14 28.64 
29.89 29.39 
30.64 30.14 
31.39 30.89 
32.14 31.64 
32.89 32.39 

33.64 33.14 
34.39 33.89 
35.13 34.64 
35.08 35.39 
36.63 36.14 

37.38 36.89 
38.13 37.63 
38.88 38.38 
39.63 39.13 
40.38 39.88 

41.13 40.63 
2i.t; 41.38 

43:38 
44.13 i;:Q; . 

44.80 44.38 
45.63 45.13 
46.30 45.08 
c 7 A8 4 4 : 43 
48.62 48.13 
49.37 40.87 
50.12 49.62 
50.87 50.37 
51.62 51.12 
52.37 51.87 
53.12 52.62 
53.87 53.37 
%:35 32872 
56.12 55.62 
56.87 57.62 =q.fs 
58.37 57187 
59.12 50.62 

59.87 59.37 
p$ g.g 

62Zl 
f 

61:61 
62.8 62.36 

63.62 63.11 
y; 

65:87 

;:a; 

65:36 
66.62 66.11 

67.37 68.12 $$.tl; 

Et; 68136: 

70:37 m5 

71.12 70.61 
71.87 71.36 
72.62 72.11 

L?:: . E- . E!? 

1.136 
1.A35 
1.134 
1.134 
A.133 

:*L133: 
CA30 
1.130 
1.130 

i*:2Lz 
1:L29 
1.128 
1.~28 

1.118 A.100 
1.~~8 A.099 
A.127 1.099 
1.127 A.099 
1.127 1.098 

1.146 1.127 
1.126 
I.AL~ 
1.126 
1.126 

1.126 
A.125 

P% 
i:A25 

1.145 A.i25 
1.145 1.124 
i*:tz 
1:144 

M4 
1:124 

1.144 
1.144 
1.144 
1.144 
1.144 

1. IL4 
A.~23 

'r-E: 
A:i23 

M; 
1:143 
1.143 
1.143 

1.~23 

:'tf; 
1:122 
1.122 

1.143 
:*:z 
1: 143 
1.143 

A.122 
A.122 
1.122 
1.121 
1.121 

1.142 
1.142 
1.142 
kW 
1.142 
1.142 
1.142 
1.142 
1.142 

1.142 

wi: 
-4 

1: 4 f i 

1.141 
1.141 
:*::: 
LZ14L 

:*:4: 
lZ141 
1. 41 

i 1. 40 
1.140 

1.119 1.086 

i-LE 
l=rl9 

x3 
1:OSS 

1.118 1.085 

1.118 

:-1L;: 
1:117 
1.117 

1.117 
1.117 
A.117 

w: . 

A.lA 
1.116 
L.116 
1.116 
r.116 

1.112 
A.111 

i-189 
A:108 

1.108 

36' 
1.106 
A.105 

A.104 
A.104 
;qgz 
A:loi 
A.102 
A.101 
1.101 
A. 101 
A.100 

1.098 
1.097 
1.097 

l-88 . 

ZE 
A:095 

z -0993 . 

1.0% 

1.072 
1.070 
1.069 
1.068 
1.066 
1.065 
1.064 
1.063 
1. 62 8 1. 61 
1.060 
:-00558 
1:058 
1.057 
1.056 
:*iE 
1:054 
1.053 

1.053 

f-83 
1:051 
1.050 

:-8s90 
1:048 

:*i# . 

1.044 
K3 
1:043 
1.042 

: -84: 
1:041 
1.041 
1.040 
1.040 

i-8998 
A:090 

P82 . 

1.089 

P8E 
1: 0 

88 i. 8 

KE 
Loe7 
l-C87 
1.087 

1.036 
1.035 

':"35 t.8 . 34 
1.034 

l.OE7 
1.087 
1.086 
A.086 
1.086 

1.032 

A.C85 
1.085 
1.084 
i-OR . 
1.084 
1.084 
: l iE3 
A:08 3 

'1-00:; 
11082 
A.002 
1.082 

:*x 
1:02& 

. 
i 81 . 5 

l-8 e 3 
1:025 
1.025 
1.024 

A.082 1.024 
:*:P: 
1:ot.h 

i-x 
11023 

A-C81 1.023 
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ISO 4156-1981 (El 

Table 41 - Interna1 spline 

30 degree pressure angle - Side fit - Flat root - Module = 0.50 

E vmin = minimum effective space width, circular = 0.785 

z D Db Dei DFi Dii 

!$%z 
Pitch Base Form 

diameter diameter 
Major 

diameter diameter 
Minor Emax = Evmin 

diameter 
+ (T + A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

8.0000 
8,SOOO 
z% 

10:0000 

fY*3888 
r 

1:5000 
2.0000 

12.5000 
13.0000 
24 *ii888 
14:5000 
15.0000 

1 
5.5000 
6.0000 

16.5000 
:E888 . 
18.0000 
K -8888 
19:5000 
20.0000 

SP 8% iii 
21:5000 
$W88 . 
23.0000 
23.5000 
2s 9888 
2s:oooo 
25.5000 
26 .OOOO 
26.5000 
27.0000 
27.5000 
20.0000 
20.5000 
29.0000 
$E% . 
30.5000 
31.0000 
3: -zE8 
32:SOOO 

:3 -5688 
34:oooo 
34.5000 
35.0000 

36 l ~888 
36:5000 
37.0000 
37.sooo 
38.0000 
%*Oa 8 8 
39:5000 
40.0000 
40.5000 
W888 
4 :oooo 

f 4 .5000 

45.5000 
46.0000 
46.5000 
47.0000 
47.sooo 
48.0000 
48.5000 
49.0000 
40-0888 . 

‘231 i 3 -4641 
3.8971 
4.3301 

z l w 
9:9593 

wz; . 
11.2583 
1 .6913 

a 
:2-K 
1219904 

15.5885 

17.7535 
10.1865 
10.6195 
tE!xi . 
19.9186 
20.3516 
20.7846 
fr'%66 . 

24.2487 
24.6017 
2 *Il47 

z 2 ,547s 
25.9000 
26.4130 
26.8468 

2’7’27:;: 
28:1458 
20.5788 
19. :tz 
29:8779 
30.3109 
30.7439 
31.1769 
WE 
3 :4760 I 
32.9090 
~3*$:% 
34:2080 
34.6410 
35.0740 
P95048~ 
36:3731 
36.0061 

37.2391 
37.6721 
30.1051 
%Vx . 
39.4042 
39.8372 
40.2702 
40.7032 
41.1362 
41.5692 

3.91 
4.41 
x; 
5:92 

i 
1.43 
1.94 

12.44 
12.94 
13.44 
13.94 
;:*94 
15:44 
15.94 
16.44 
16.94 
:;*9; 
18:45 

w% 
19:95 
20.45 
20.95 
21.45 
21.95 
$Z -9'2 
23:45 
23.96 
$4% 
25:46 
25.96 
26.46 

38.97 
x-: 
40:47 
40.97 

X8 
44:98 
4S.48 
45.98 
46.40 

3.60 2.72 
4.lC 
2-18 
5:60 

4.14 3 :56 
EE 
0,810 0:809 

4.62 Ce810 

66’tsl 4-u 
7:10 6:CS 
7.60 

% 8.lC . 
8.60 7.57 
9.lC 
9.60 ixb 

10.10 9:06 
PO.6C 9.56 

11.10 
11.60 f 8-55 
12.10 11:os 
12.60 11.55 
13.10 12.05 
13.60 12.54 
14.10 13.04 
14.60 13.54 
15.10 14.04 
15.60 14.54 
16.10 15.04 
16.60 15.54 
;y: \6.53 
18:lO 17:O; 
18.60 17.53 

21.1C 20.03 
21*60 2x3 
II28 l t 

23:lO 2:::; 
23.60 22.52 
24.10 23.02 
24.6C 23.52 
.25.10 24.02 
25.60 24.52 

$y# 
27110 

g-g t 
26102 

27.60 26.52 
28.10 27.02 
28.60 27.52 
29.10 28.02 
29.60 28.52 
30.10 29.02 
30.60 29.52 

31.10 30.02 
31.60 30.52 
32.10 31.02 
32.60 31.52 
33.10 32.02 
33.60 32.52 
34.10 33.02 
34.60 33.52 
35.10 34.02 
35.60 34.52 
36.10 3S.02 
36.60 35.52 
37.10 36.02 
37.60 36.51 
38.10 37.01 
38.60 37.51 
39.10 38.01 
39.bC 38.51 
40.10 39.01 
40.60 39.51 
41.10 40.01 0.818 
41.60 40.51 
tt.20 yp 
43:1 8 42:0 k 
43.60 
44.10 3-8 1 
44.60 45.10 fi& 
45.60 44151 
46.10 45.01 
46.60 45.51 
47.10 46.01 
47.60 
48.10 467-o: . 
48.60 49.10 t;.!i; 
49.60 48:51 
50.10 49.01 
50.60 49.51 

8:#8 
C-811 
C.811 
C-811 

0.811 
E:: 
0:812 
0.912 

0.8LS 
0.825 
0.826 
0.826 
0.826 
0.8L7 
8-W 
0:827 
0.82d 
O.BL8 
0.828 
fpfjf$j 
0:829 

C-813 0.829 
0.82Y 
0.830 
0.830 
o.a 

0.813 
!E;: 
C:814 
0.814 

0.830 
0.830 
g-g;; 
oh31 

C-814 
0.814 
0.814 
0-K . 

0.831 
0.831 
0.832 
EE . 
0.83L 
0.832 
8*83f 
L833 

C.815 0.833 
0.815 0.833 
C-815 0.833 
0.815 0.833 
0.815 0.833 

tvE4 
0:834 
0.834 
0.834 
0.834 
w5 
Ot83S 
0.835 

E:t 
0:817 
0.817 
0.817 

o.a 
0.835 
0.835 
0.835 
0.836 

8-W 
C:817 

8-E 
0:8,6 

0.817 0.836 
0.817 0.836 

0.836 
O-883:: 
0:8,7 
0.837 

0.818 
8*%! 
0:018 
0.818 

i?E 
0:837 
8.837 
0.837 
0.837 
0.838 
0.838 
0.8hS 
0.838 

0.8 8 
0.8 8 i 
0.818 
0.818 
0.818 

0.8At3 

0.819 
0.819 
C-819 
8-lilL9 . 

oa-ix 
0:819 
0.819 
0.819 

L).8L2 
0.82~ 
û.824 
0.8L4 
0.824 

0.843 
0.844 
x:5 
O=a46 

0-E 
Oh48 
0.849 
o.tr49 
0.850 

a*% 
oh53 
O*&S3 
0.853 
0.854 
8%: 
O:&s5 
0.855 
0.855 
0.856 
ix% 
oh57 
O*c357 

0.858 
:*z 
oh59 
0.859 
O.c360 
8*E8 
Oh60 
0.861 

0.862 

O-b63 
8% 
0:864 
O-t164 

g-fg 
0:864 
0.864 
0.865 

8-E 
OZ86S 
oo.fz . 
0.666 
8%b6 
0:866 
0.866 
0.867 

0.669 

00% 
o:es1 
0.882 
0.883 

8-E 
0:886 
0.887 
0.887 
0.888 
8%; 
C:e90 
0.891 
0.092 

0.897 
0.890 
oo% 
0:899 
0.900 
8-X 
0:901 
0.902 
0.902 
0.902 
0.903 
0.903 
0.904 

0.906 
XE 
0:907 
0.907 
0.908 
0.908 
8%: 
0:909 

0.913 
0.913 
0.913 
8-X . 
0.914 
X-35 
0:915 
0.915 
0.915 
8*;'1: 
0:916 
0.916 
0.917 
0.917 
0.917 
ix: . 

8*9:a8 
01919 
0.919 
0.919 
0.919 
0.920 
K228 
O:S20 
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ISO 41564981 (El 

Table 42 - External spline 

30 degree pressure angle - Side fit - Flat root - Module = 0.50 

S - maximum effective tooth thickness, circular = 0.785 vmax - 

D 
Pitch 

diameter 

Db 
Base 

diameter 

Dee DFe Die 
Major Form + (T + Â) = actual min. tooth thickness, circular 

diameter diameter 
Minor Smin = Svmax 

diameter 
max. min. min. 4H 5H 6H 7H 

zKl~ 
4:oooo 
4.5000 
5.0000 
5.5000 
6.0000 
7'50888 
7:5000 
8.0 0 
8.5 0 88 
9.0000 
9.5000 

10.0000 
10.5coo 
11.0000 
11.s000 
12.0000 
12.sooo 
13.0000 

15.5000 
:5-t::: 
17:0000 
17.5000 
10.0000 
t!Ki888 
19:5000 
20.0000 

28.0000 
20.sooo 
29.0000 
29.5000 
30.0000 
30'.5000 
31.0000 
31.5000 
33% 88 
33.0000 
33.5000 
34.0000 
34.5000 
35.0000 

38.0000 

43.0000 
43.5000 
4X088 
45:oooo 

t65.0880 
46:5000 
t;* TX . 
48.0000 
48.5000 
49.0000 
fi; -508800 . 

2.5981 
wt: 
3:8971 
4.3301 
4.7631 

XE 
0:6603 

9.0933 
9.5263 
9.9593 

Dx53 . 
11.2583 
11.6913 
12.1244 
3-x . 

3*8=~4 
1412894 
14.7224 
15.1554 

ME 
lb:4545 
lb.8075 
17.3205 
17.7535 
18.1865 
18.6195 
19.0526 
19.4856 
19.9186 
20.3516 
20.7846 
21.2176 
21.6506 
22.0836 
22.5167 
223w 
23:8lS7 
24.2487 
24.6017 
25. 147 

4 25. 478 
25.9808 

20.5788 
29.0119 
2txE 
30:3109 
30.7439 
~~-57099 
32:0429 
32 -4760 

3f.3t9: 
33:77 0 s 
34.2000 
34.6410 
35.0740 

;;*532t 
38:1051 
30.5381 
30.9711 
39.4042 
39.8372 
40.2702 
:XE22 . 
41.5692 
6t*:%5 
4218683 
43.3013 

:*:oo 
4:50 
x0 . 

66-E 
7:oo 
7.50 
8.00 

2.62 2.09 
3.08 2.59 
3.56 3.08 
64% . 34'08 . 

5.01 5.90 4% 

6:98 iEi 
5:58 
6.07 6.57 

8.5 8 zo 
L18*!8 . 
::% 
12:oo 
E-00 . 

28 J f= s ;! 
8.46 8.07 
8.96 8.S7 
9.46 9.07 
9.9s 9.57 

;;A; 10.06 

11:45 :m 
11.95 11.56 
12.44 12.06 

13:94 ;$.zz 
12.56 
1'3:E 

14.44 14.06 
16.00 
16.50 
17.00 
17.50 
18.00 
18.50 

2-500 
22:oo 
22.50 
23.00 

14.94 14.56 
;;A; 
16:43 

15.06 15.5s 
16.05 

16.93 lb.55 
:M 17.05 
la=43 k% 
18.93 18.55 
19.43 19.05 
19.93 19.55 
20.43 20.05 
20.93 20.55 
21.43 21.05 
21.92 21.5s 

23.50 
22ft* 38 
25:00 
25.50 

22.42 22.04 
22.92 22.54 
23.42 23.04 
23.92 23.54 
24.42 24.04 

26.00 
;% 
27:50 
28.00 

24.92 24.54 
25.42 25.04 
25.92 25.54 
26.42 26.04 
26.92 26.54 

28.50 
29.00 
3X8 
30:50 

27.42 27.04 
27.92 27.54 
28.42 20.04 
20.92 28.54 
29.42 29.04 

31.00 29.92 29.54 
31.50 30.42 30.03 
32.00 30.92 30.53 
3: 38 3t:at 3kH 

32.42 32.03 
32.92 32.53 
33.42 33.03 
33.92 33.53 
34.42 34.03 

;5* 5000 
37:oo 
33s7*~00 . 
38.50 
39. 0 

8 39. 0 
40.00 
4o.so 

34.92 34.53 
35.42 35.03 
35.92 35.53 
;y: . x$.g . 

txi 
42:00 
42.50 
43.00 

37.41 y; 
37.9 
38.4 i 38103 
30.91 
39.41 ;;.;2 . 
39.91 39.52 
40.41 40.02 
ya: 
41191 

2:. ;; 
41:52 

43.50 
44.00 
:Eo 
45:50 

z9411 
43:41 

42.S2 42.02 

~W . 44:02 2 tiz 

46.00 
46.50 
47NOO 
42~8 . 
48.50 
49.00 
49.50 
50.00 
50.50 

44.91 44.52 

x: 
g:;; . 

2 :2 
46.52 46:02 

47.41 47.02 
47.91 47.52 
48.41 48.02 
48.91 48.52 
49.41 49.02 

0.762 

0.761 
0.761 
2x2 
C:760 

8 
,760 
,759 

0.759 
c-759 
0.759 

0.759 
0.759 
0.758 
0.758 
0.758 

0.758 
0.758 

8%8 
0:758 

0.757 
9.757 
0.757 
0.757 
0.757 

0.756 
0.756 
ix5 
01756 
0.756 
C-756 

NE 
0:755 

0.755 

8-Z 
0:755 
0.755 

a*;555 
0: 55 

T 0. 55 
0.754 

8-E 
0:754 
0.754 
0.754 

8*:53 
0:753 
C-E . 
0.753 
0.753 
0.753 
0.753 
0.753 
0.753 
0.7S2 
0.752 
8-W . 
0.752 
00*~~22 
C:752 
0.752 

:*7;22 
03752 
8-E . 

0.748 

8-745 
0: 747 
0.746 

0.746 
0.746 
0.745 
0.745 
0.745 

0.144 

O-X 
0: 743 
0.743 

0.743 
0.743 
0.742 
O-E22 . 
0.742 
0.741 
w: 
0:741 
0.741 
0.74c 
0.740 
0.740 
0.740 

0.740 
0.739 
0.739 
0.739 
0.739 

0.739 

00-T;: 
0:73e 
0.738 

0.737 
0.737 

i?E 
0:737 

0.736 
0.736 
0.736 
0.736 
0.736 

8-E 
0:736 

. 
8 33 . z 

0.735 
0.735 
0.735 
0.735 
0.735 

0.733 
0.733 
0.733 
0.733 
0.732 

0.728 0.653 
0.727 0.691 
%25 
0:724 

:*5;: 
0:&88 

3.724 

8-N 
0:720 
0.720 
0.719 
0.719 
0.719 
0.710 
O*% . 

0.715 
00-3 
0:714 
0.714 

0.712 
O-3 
0:712 
0.711 

0.683 
0.682 
O.bt!l 
2% . 
0.679 
E38 
0:&77 
0.677 
0.676 
:*z; 
0:&74 
0.674 

8-33 
0:672 
0.672 
0.671 
0.671 
8%8 
0:&70 
0.669 

0.669 

0.711 
8-Z 
0:711 
0.710 
0.710 
oo*~:o 
0:tos 
0.709 

0.667 
0.666 

8 ‘Z 
0:&65 

0.665 

o-77:: 
0:709 
0.7C8 
3.708 
0.708 
0.708 
0.707 
8: 'T8f 
0.7c7 
0.707 
0.707 
0.706 
0.706 
0.706 
0.706 
0.706 
8*;8; . 
0.705 
0.70 
0.70 3 

0-x . 

0.704 

0.663 

8*6t3 
0:bb 3 
O.bt2 
O.btl 
0.661 
0.661 
8::%8 
0.660 

0% 
0:&59 
0.659 

0.650 

8-62 
0:657 
0.657 

8%; 
0:&55 
0.655 
0.654 

0.703 
oo*% 
01703 
0.703 

:*E 
0:702 
Z-782 . 
0.702 
00-70: 
ù:701 
0.701 

0.653 

0.652 

65 
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ISO 4156-1981 (E) 

30 

z D 
Number 
of teeth 

Pitch 
diameter 

Table 43 - Interna1 spline 

degree pressure angle - Side fit - Fillet rost - Module = 10.00 

E vmin = minimum effective space width, circular = 15.708 

Dh Dcai Dpi Dii 
Ba& 

diameter 
Makr Fo&l + (T+ A) = actual max. space width, circuiar 

diameter diameter 
Min& Emax = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

60.0000 
70.0000 
80.0000 
90.0000 

100.0000 

51.9615 

M%l88 1%: aa 31 
130.0000 112.5833 
140.0000 121.2436 
150.@000 129.9038 

160.0000 
170.0000 
180.0000 
190.0000 
200.0000 
210.0000 
z36-8880 
24O:OOOO 
250.0000 

138.5641 
147.2243 
155.8846 
11673'2% . 
181.8653 
190.5256 
199.1859 
207.8461 
216.5064 

260.0000 
270.0000 
~80.8888 
300:+0000 

ZfE% 
142:4871 
251.1474 
259.8076 

310.0000 
gO.gW& 
34 :oooo 8 
350.0000 
360.0000 
370.0000 
380.0000 
zzM%o . 
410.0000 
42 

8 8 .d 00 
~:o-a 88 
45o:o 00 8 

311.7692 

;;;.;;0; 
372:39 9 8 
381.0512 
389.7115 

460.0000 
4i8:8888 
490.0000 
500.0000 

Q8+.i888 
S3o:oooo 
y& 8888 

. 
5pm~ 
2 80:0 00 8 590.0 00 
600.0000 

398.3717 
t93%3? 
43m! s . 1 
441.6730 
450.3332 
458.9935 
4 7.6537 

$ 4 6.3140 

42 5% 
50212948 
510.9550 
519.6153 

610.0000 
%xK88 
64o:oooo 
650.0000 

528.2755 
5:Pm 
3 

SS:2563 
62.9165 

660.0000 
670.0000 
680. 000 

8 
T%-0888 . 
710.0000 
720.0000 
730.0000 
C8- 8888 . 

71%-8X88 
;~gh8~ 
8OO:OOOO 

571.5768 
580.2371 
w 5332 
606:2178 
614.8781 
623.5383 
632.1986 
640.8588 
649.5191 
658.1793 
w~;9 
684:1601 
692.8204 

810.0000 
Bf8-8888 
e4o:oooo 
850.0000 

701.4806 

860.0000 
870.0000 
t33g.p88 
90010 00 8 
910.0000 
920.0000 
s~~-oooo~ 
950:oooo 

744.7819 
753.4421 
71%~4% 
77914229 
788.0832 
796.7434 
805.4037 
8 5. 1 s . 4% 

960.0000 831.3844 972.OC 950.23 15.813 
840.0447 S-U&;; 

998173 
982.00 960.23 15.813 

866:0255 !ME 
992,OC 970.22 15.814 

1008.74 1018.74 1002.00 1012,OC 980.22 990.22 ::-8:; . 

47o.ocoo 
198.88 8 8 

100 1000:0000 

98346 XS 92:00 8 z $3; g.g 73:ll :wf Pc774 
102.00 82.72 15.775 
112.00 92.42 

:bB-:z . 152.00 162.00 141.56 131.68 E-E . 

KS8 
198:Sl 

172.00 182.00 161.36 151.45 :XE 
192. 0 171.28 15:781 

2C8.51 202. 8 0 181.21 15.781 
218.51 212.00 191.15 15.782 

228.52 222.00 201.09 
238.52 232.00 211.04 
248.52 242.00 220.99 
258.53 2S2.00 230.95 
268.53 262.00 240.91 
278.53 272.00 250.87 15.785 
288.54 282.00 260.84 
298.54 292.00 270.80 
M;A; . 302.00 280.78 

328.55 322.00 300.72 338.55 332.00 310.70 t?% 
348.55 342.00 320.68 151788 
358.56 352.00 330.66 368.56 362.00 340.64 :m98 . 

378.56 372.00 350.62 388.57 382.00 360.60 '155-778; 
398.57 392.00 370.59 15:790 
408.57 402.00 380.57 
418.57 412.00 390.56 11?% . 
428.58 422.00 400.54 15.791 
438.58 
U;S; 

432. 88 410.53 15.792 

468:59 
442. 452.00 420.52 430.5C ;;.f;; 
462.00 440.49 15:793 

478.59 472.00 450.48 lS.793 
4,%% $85*88 t48:Z tS:E 
5C8:60 502:OO 480.45 15.794 
518.60 512.00 490.44 15,794 

528.60 S2 .OC 500.43 15.795 
538.61 53 1 .OO 510.43 
548.61 S42,OC 520.42 

;;.;$ 
558.61 552.00 530.41 15:796 
568.61 562.00 540.40 15.797 
W;.;f 572.00 550.39 15.797 
598162 !W88 608.63 602:OO 38% 580:37 I$%i 
618.63 612.00 590.37 15:799 
628.63 622.00 600.36 15.799 
638.63 632.00 610.36 15.799 
648.64 642.00 620.35 658.64 652.00 630.34 15-i% 
668.64 662.00 640.34 15:801 
678.65 672.00 650.33 
688.65 682.00 660.33 698.65 692.0O 670.32 :5-sBo1 1 1s:so 
708.65 702.00 680.32 15.802 
718.66 112.00 690.31 15.803 
728.66 722.00 700.31 15.803 
;;X&tt 732.00 742.00 7 7 h 0.30 0.31 15.803 
758167 52,OC 

3 62.OC 
730.30 :;.;Wt 

768.67 740.29 1S:SOS 

$JX&~BJ 
798:68 

782.0 772.0 8 750.29 760.28 15.805 15.805 
792.00 770.28 15.806 

808.68 8C2.00 780.28 15.806 
818.68 f!12.OC 790.27 15.8C7 
828.69 822.00 800.27 15.807 
838.69 832.00 810.27 
:%!:t: 85I:80 "8$8:% 

2?K! 
15:808 

868.70 862.00 840.26 15.809 
878.70 872.00 850.25 15.809 

908:71 &3;.;~ 
882.00 860.25 lS.809 
f33;.;0 870.25 
91230 8 848.$4 . 

:Xi :oD 
918.71 15:Rll 

:5-x 
db13 
15.815 
15.816 

15.868 

:5-d% 

t 
5:&)75 
s.&i77 

15.817 15.t179 
15.819 15.881 
15,kJLO 15.682 
15.821 15.884 
A5.8Lh 15.856 

15.823 15.d87 
15.824 15.889 
:5-!fZ 
15:aLb 

w2 
Lt193 

E-E87 
15:829 
15.830 
15.830 
15.831 
15.832 
15.833 
15.833 
15.834 

15.901 
15.502 
w: 
15:905 

15.835 
:55-E 
As:837 
15.837 

15.906 
15.907 
115% 
15:910 

Q.838 
f:- 88% 
15:840 
15.841 
15.841 
g. $Qf 
15:843 
15.843 

15.911 
15.912 
15.913 
E-9 3 . 
15.916 

15.844 
ik"845 
15.846 
15.846 

15.921 
1 -9 

s 5 
1 

1 -9 2 
15.923 
15.924 

15.8+7 
E- fi498 
151849 
15.850 

15.9 6 
$ 

K2t: 
15:929 
15.930 

15.851 
15.851 
SE 
15:a53 
15.854 15.936 

E- 8% 
15: 856 

:5-:3 
15:939 

15.850 15,940 
15.857 
15.858 
15.858 
t EE; . 

i5.860 
15.861 
15.861 
15.802 
b5.863 

15.941 
:Et$ 
15:944 
15.945 
15.946 16.C88 
f Ezi 
151949 

:2x82 
16:093 

15.950 16.095 
15.951 
15.952 
15.953 
1w; . 
15.956 
'~-85~ 
i 5:959 
15.960 

:x: 
15:963 
15.964 
15.965 

15.873 
15.874 
E%f 
15:075 

15.966 
t5'99668 
151969 
15.970 

15.876 15.971 
15.877 15.972 
1.5.877 15.973 
15.878 15.974 
15.879 15.975 

w58 
15:972 
w% . 
15.981 
:x8847 
15:990 
15.992 

16.CO6 
16.008 
w% 
16:014 
16.C16 
16.018 
166'822: 
16:023 
16.025 

16.033 
16.035 
16.036 
K?E . 
16.041 
lb.042 
16.C44 

16.048 

16.054 
16.056 
11x: 
161061 
16.063 

'5'63: 
f: 6:076 
2 fi! . 8 
16.C80 
16.082 
16.084 
16.085 
16.087 

16.104 
16.106 
16.108 
:Si-:z . 
16.112 
16.114 
16.116 
16.117 
16.119 
16.120 
16.122 
2:2: 
16:127 
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ISO 4156-1981 (El 

Table 44 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 10.00 

S vmax = maximum effective tooth thickness, circular = 15.708 

diameter 

D 
Pitch 

diameter 

Db 
Base Major 

diameter diameter 
Minor Smin = S,,,, 

diameter 
max. min. min. 4H 5H 6H 7H 

Dec DFe 
Form 

Die 
+ (T + Â) = actual min. tooth thickness, circular 

6 60.0000 
e7 80.0000 70.0000 

1: 100.0000 90.0000 

1: 110.00c0 

:: :%?8888 140:oooo 
15 150.0000 
tLG 170.0000 160.0000 
:9 190.0000 180.0000 
20 200.0000 

a 218:8888 
23 230.0000 
$2 $458.8888 . 
;76 260.0000 

3: 
3: 
35 

360.0000 
3i8-8888 

39 390:oooo 
40 400.0@00 
t: 420.0000 410.0000 
43 
42 45o:oooa 4:8-8088 

4: 470.0000 460.0000 
480.0000 

fZ8-8888 . 
2 520.0000 510.0000 

530.0000 
540.0000 
550.0000 

z67 W8888 
59 580:0000 590.0000 
60 600.0000 
61 ti10.0000 
232 tEx888 
3 650.0000 64O:OCO0 

i" ii 7 '%-8a08 SO:00 8 0 
a709 800.0000 790.0000 

8: 810.0000 
esa-8888 
840:0000 
R50.0000 

3 860,c?000 
2 89O:OOOO %- 8880 

90 900.0000 

91 218:8808 
93 930.0000 
:5 xi . -8808 

97 970.0000 s60.0000 

2 ;:g-gg;g 
100 1a00:0000 

95.2628 
103.9231 
112.5833 
121.2436 
,i29.9038 

:2:- ZZtf 
155:8846 
K-5% . 
181.86S3 
190.5256 
199.1859 
207.8461 
216.5064 

120.00 100.18 91.53 15.640 
130.00 109.98 101.52 15.639 
:;M#N& 119.82 129.68 111.52 121.51 '15.638 

16O:OO 139.56 131.51 :KG7 . 
170.00 149.4s 141.50 
180.00 159.36 151.50 :5-t% 
190.00 169.28 161.49 15:635 
200.00 179.21 171.49 210.00 189.15 181.49 E-E . 
220.00 199.09 191.48 15.633 
230.00 209.04 201.48 15.633 
240.00 218.99 211.48 15.632 
250.00 228.95 21.47 
260.00 238.91 3 31.47 ]i&# . 
270.00 248.87 241.47 15.631 
280.00 258.84 $1 5 .46 15.630 
290.00 268,RC 6 -46 15.630 
300.00 278.78 271.46 
310.00 288.75 281.45 r9-:;: . 

320.00 298.72 291.45 15.629 
330.00 308.70 301.45 
:;;.88 318.68 311.45 

328.66 321.44 
360:00 338.64 331.44 
370.00 348.62 341.44 15.627 
380.00 358.60 351.43 
390.00 368.59 361.43 
400.00 .378.57 371.43 
410.00 388.56 381.43 

355.0704 
363.7307 
372.3909 
m-7::: . 
398.3717 
%-Mt 
424:3525 
433.0127 

420.00 398.54 391.42 15.625 
430.00 408.53 401.42 15.624 
440.00 418.52 411.42 
450.00 428.50 421.42 fsS-E 
460.00 438.49 431.41 15:623 
470.00 448.48 4 1.41 15.623 
480.00 458.47 490.00 468.46 4 s 1.4 f 461.4 Wf? 
500.00 478.45 471.40 15:622 
510.00 488.44 481.40 15.622 

441.6730 
~~oe-~~;~ 
467:6537 
476.3140 
484.9743 
493.6345 
502.2948 
ZEE . 
528.2755 
536.9358 
;z- 2553 
56239165 

520.00 498.43 491.40 15.621 
530.00 508.43 501.39 15.620 
S40.00 518.42 5 t 1.39 15.620 
550.00 528.41 5 1.39 
560.00 538.40 531.39 M: . 
570.00 548.39 541.38 
580.00 558.39 551.38 
590.00 568.38 561.38 
600.00 578.37 571.37 
610.00 588.37 581.37 

620.00 598.36 591.37 
630.00 608.36 601.37 
640.00 618.35 611.36 
650.00 628.34 621.36 
660.00 638.34 631.36 

571.5768 
580.2371 
598$'58;363 
606:2178 

670.00 648.33 641.35 15.615 
680.00 658.33 651.35 15.614 
690.00 668.32 661.35 1S.614 
700.00 678.32 671.35 15.614 
710.00 688.31 681.34 15.613 

614.8781 
6 . 383 53 3 ~40-09588 
649:5191 

720.00 698.31 691.34 15.613 15.556 
C8:88 W3b 701-34 
750.00 728:30 :::-3; 

k66E ‘rsm 
760.00 738.29 731133 ‘If.::; . 

15.554 
15.553 

528.;;;63 
67 te999 4 
684.1601 
692.8204 
701.4806 
710.1409 
718.8011 
727.4614 
736.1216 
744.1819 
753.4421 
762.1024 
770.7627 
779.4229 
788.0832 
796.7434 
805.4037 
814.Ct39 
822.7242 

770.00 748.29 741.33 15.611 
8OO:OO ~~f3.88 

758.28 751.32 15.610 
778.28 768.28 771.32 761.32 

810.00 788.27 781.32 ;;:i’i . 

820.00 798.27 791.31 15.609 
830.00 808.27 801.31 15.608 
fM;.CI; 818.26 828.26 811.31 821.31 15.608 
860:00 838.26 831.30 :5”:%! 

890100 !;-7.8$ 

848.25 841.30 
858.25 868.25 851.30 861.29 

900.00 878.25 871.29 
910.00 888.24 881.29 

94o:oo %- 88 
898.24 891.29 15.6OS 
908.24 918.24 901.28 911.28 15.604 

950.00 928.23 921.28 :;%E 
960.00 938.23 931.27 15:603 

831.3844 
840.0447 
848-7049 
c\57.3652 AOOO.00 578.22 971.26 15.602 
866.0255 1010.00 988.22 981.26 15.601 

~Boo-88 
990:oo 

958.23 948.23 9S1.27 941.27 15.603 
968.22 901.27 ~w2 .-. __ 

70.00 52.31 80.00 61.61 W$ 
90.00 71.11 il.54 

100.00 80.72 71.54 
110.00 90.42 81.53 

:z- 5u91 
15:s91 
15.590 
15.590 

15.585 
15.584 
15.583 
15.583 
l5.ii82 
L5.581 
15.580 
E-558790 
15:578 
15.578 
15.577 
15.577 
15.576 
15.575 
15.575 
15.574 
E-% 
15f572 
15.572 
tz-53 f 
15:570 
15.570 

15.565 
15w 
15:563 
15.563 

~55’z 
15Z561 
L5.560 
15.560 

i?5528 
15:558 
15.557 
15.556 

15.553 
15.552 
15.551 
15.551 
L5.550 
15.549 
15.549 
15.548 
15.547 
15.547 
15.546 
:5- 55:; 
15:544 
15.544 
15.543 
15.542 
15.542 
15.541 
15.540 
15.540 
15.539 

1 15.539 
15.538 
15.937 

15.548 
ltj.546 
K-544: 
1,:539 
15.537 
3-32 
lGz2 
15.530 
15.529 
E-52 
151524 
15.523 

1 
5.522 
5.520 

:?;E 
15:517 
15.515 
HH 
15:S12 
15.511 
15.510 
15.509 
15.508 
15.507 
15.506 
15.505 
WZ8f 
15:502 
15.501 
15.500 
15.499 
i55 -3 
15:496 
15.495 
WE 
15:493 
15.492 
15.490 
15.489 
15.488 
f55 -443 . 

15.480 
lS.479 
:55':;7 
15:476 
15.475 

15.460 

~M4 
151429 

:S% . 

15.421 
‘19’4112 
15:414 
15.412 

15.383 
15.38 
15.38 b 
15.378 
15.377 
15.375 
:w32 
15:371 
15.369 

K-36! 
15:365 
:m . 
15.360 
15.358 
15.356 
15.355 
15.353 
15.352 
f3Z 
15:347 
15.345 
15.344 
15.342 
15.340 
15.339 
15.337 
15.336 
15.334 
WE 
15:329 
15.328 
Mi4 
15.323 
15.321 
15.32C 

15.312 
15.310 
15.308 
t5-;0; . 
15.304 
‘15-38; 
151299 
15.297 

l 5.296 
5.294 

:XE 
15:289 

15.281 

67 
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ISO 4X6-1981 (E) 

Table 45 - Interna1 spline 

30 degree pressure angle - Side fit - Fillet root - Module = 8.00 

E vmin = minimum effective space width, circular = 12.566 

z D Db Dei DFi Dii 
Number Pitch Base Form 
of teeth diameter diameter 

Major 
diameter diameter 

Minor Emax = 
diameter 

Evmin + (T+ A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

48.0000 
56.0000 
64.0000 
72.0000 
80.0000 

XE 
55:4 56 T 62.3 38 
69.2820 

88.0000 
96.0000 
:1xE 
120:0000 

76.2102 
83.1384 
90.0666 
96.9949 

103.9231 

128.0000 
136.0000 
144.0000 
%*8808 . 
168.0000 
176.0000 
184.0000 
192.0000 
200.0000 

110.8513 
117.7795 
f;:*E9 
138:5641 
145.49 3 
152.42 5 x 
E? ;%!9 
I73:2051 

208.0000 
216.0000 
w8xx8 
246:0000 
248.0000 

180.1333 
187.0615 
193.9897 
200.9179 
207.846 1 
214.7743 

288.0000 249.4153 
256.3435 
263.2717 
270.1999 
277.1281 

328.0000 
336.0000 
34t*EE 
36O:OOOO 
368.0000 
376.0000 
%Sa8888 
4oo:oooo 
408.000 
416.000 8 ;;; .gog 
440:oo 0 8 
448.0000 
456,OOOO 
464.0000 
472.0000 
480.0000 

33:5’c% 
332:5538 
3fXz! . 
353.3384 
33507’T69ta 
37411230 
381.0512 
387.9794 
394.9076 
58: -563:: 
415:6922 

488.0000 
496.0000 
504.0000 
Mk8888 
S28.0000 
536.0000 
544.0000 
2szo*8888 . 
568.0000 
28t*%~: 
592:0000 
600.0000 

457.2614 
464.1896 
tTk;:z! 
48419743 
491.9025 
;E5:: 
51216871 
519.6153 

mk8888 
~54m;g 
64 :OOOO fi 

648.0000 
656.0000 
664.0000 
3 : fi 88 88 

688.0000 595.E255 
w58:; 
616:6101 
623.5383 
630.4665 
52ï* 32:; 
651:25ll 
658.1793 

768.0000 665.1076 
776.0000 612.0358 
784.0000 678.9640 
792.0000 685.8922 
800.0000 692.8204 

%*8: 57.60 
78102 673-E 

20.;; d l 12.626 12.626 
12.627 

86.83 ai:60 E?:sa 12.62E! 
94.83 89.60 73:94 12.629 

102.84 97.60 89’57; 12.630 
lC5.60 113.60 97145 E% 
121.60 12:632 
129.60 t 73.;; . 12.632 

14 $ .86 137.60 121.16 12.633 
15 -86 145.60 129.09 12.633 
158.87 153.60 137.02 
w 8; i61.60 144.97 

12.634 
. 169.60 152.92 . E-E5 

1 90.88 82.88 t 77.60 85.60 1 68.83 60.87 12.636 12.635 
198.88 193.60 116.79 12.636 
206.89 201.60 184.76 
214.89 209.60 192.72 

;;.gz; . 
222.89 217.60 ZCC.?C 12.637 
230.90 225.60 208.67 238.90 233.60 216.64 E*S% 
246.90 241.60 

249.60 
224.62 121639 

254.90 232.60 12.639 
262.91 257.60 240.58 12.639 

273.60 256.54 f2*64! 
281.60 264.53 12:641 
289.60 272.51 12.641 

302.92 297.6C 280.50 
310.92 305.60 288.48 ;;H&;I 
334:93 

321.60 313.60 304.46 296.47 
329.60 312.45 

342.93 337.60 320.43 12.643 
350.93 345.60 328.42 12.643 
358.94 353.60 336.41 366.94 361.60 344.40 :;* tt4 . 
374.94 369.60 352.39 12.646 
382.94 377.6C 360.39 12.645 
390.94 385.60 360.38 12.645 
398.95 393.60 376.37 12.645 
406.95 401.60 384.36 
414.95 409.60 392.35 

faditS: 
. 

422.95 417.60 400.35 12.646 
430.95 425.60 408.34 12.646 
438.96 433.60 416.33 12.647 
M$a;‘3 . 441.60 449.60 424.33 432.32 12.647 12.647 
462.96 457.60 440.32 12.648 
470.96 465.60 448.31 12.648 
478.97 473.60 456.30 12.648 
4tt3.;; . 481.60 489.60 464.30 472.29 :f*% . 

502.97 497.6C 480.29 12.649 12.699 
510.97 505.60 488.28 12.649 12.699 
518.98 513.60 496.20 12.650 12.700 
;iwB m:Hl RM kW if: 38P 
542.99 537.60 520.27 12.651 
550.99 S45.60 528.26 
558.99 553.6@ 536.26 
566.99 561.60 544.25 
574.99 569.60 552.25 
583.00 577.60 560.25 12.652 
591.00 585.60 568.24 12.653 
599.00 593.60 576.24 

b::IOt tf<.Clf 
601.60 584.24 :M3 . 
:#57:58 609.60 58W 592.23 ;;i;;; 

639.01 633.60 616.22 12.655 
E-821 . 641.60 649.60 624.22 632.22 G:% 
67Eif 
679:02 

657.6C 665.60 648.21 640.22 :$.it&& 
673.60 656.21 121656 

697.6C 680.20 7C5.60 688.20 E-6558 
713.60 696.20 12:658 

735:04 729.60 721.60 704.20 712.19 12.659 12.658 

743.04 737.60 720.19 12.659 
%*05 
767:05 

753.60 745.60 728.19 736.19 12.659 12.659 
761.60 744.19 

775.05 769.60 752.18 w% . 
783.05 777.60 760.18 12.660 
791.05 785.60 768.18 12.661 
799.06 793.60 776.18 12.661 
807.06 801.6C 784.18 12.661 
815.06 809.60 792.17 12.662 

12.66L 
12.663 12. bbb 
12.665 
12.666 

12.672 
12.673 
E-5:; 
12:676 
12.377 
12.677 
12.670 
‘12’577; . 
12.680 
:5-58: 
12:682 
12.683 
12.683 
12.684 
12.b85 

E*bBS . 

12.686 
12.687 
12.607 
~$-gg . 
12.689 
12.690 
;L*z 
12:691 
12.692 

12.694 
12.695 
12.695 
i2-5965 . 
12.696 
E-5:77 
12:698 
12.698 

12.702 
12.702 
‘12-E 
12:734 

w 3 8 
121708 
12.708 
12.739 
12.709 
12.710 
12.710 
ik# 
L2.7LL 
12.712 
E-s:: 
12:714 
12.714 
12.715 
12.715 
12.716 
12.71t1 

12.714 
12.7 17 

:z-::1 
12:723 

12.724 
12.726 
12.728 
E*5E . 

wf;3 
12:735 
12.736 
12.737 
12.739 
12.740 

E-344: 
12:743 

Z% 
12:746 
W~8 . 
12.749 
w;: 
12:752 
12.753 

12.758 
12.759 
E-E 
L2:761 

12.766 
12.767 
3;:; 
121769 

E-77: 
121771 
12.772 
12.772 
12.773 

E-3:88 
12:779 
Il2 fiY . 
12.78 
12.78 z 
12.783 
f f 

,784 
.785 

1 
2.786 
2.786 

12.787 
12.788 
12.789 

:t-;z 
12:795 
12.796 
12.797 

12.803 
Z-K 
12:814 
12.1?17 
12.819 
12.822 
12.825 
12.827 
12.829 

12.832 
12.834 
12.836 
12.838 
12.840 
12.842 
E-84: 
12:847 
12.849 
12.8Sl 

12.859 
3'88662 
12:863 
12.865 
12.866 

12.873 
12.874 
12.876 
12.877 
12.878 
12.879 
12.881 
12.882 
12.883 
12.884 

i1 :8!'; 
12.888 
3 8:: . 
12.891 
12.893 
12.894 
E-8965 . 
12.897 
12.898 
12.900 
Mi85 
12.904 
12.906 
12.907 
12.908 
12.909 
12.911 
E-E 
i1 

:914 
,916 

lk3t: 
fZ%Z 
12:922 
12.923 

12.930 
12.931 
12.932 
t2%: . 

12.943 
:xt; 
12:946 
12.948 
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ISO 4156-1981 (El 

Table 46 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 8.00 

As - maximum effective tooth thickness, circular = 12.566 vmax - 

z D Db Dec DFe Die 
Number Pitch Base 
of teeth diameter diameter 

Major Form 
diameter diameter 

Minor Smin = S,,,, 
diameter 

+ (T + A) = actual min. tooth thickness, circular 
max. min. min. 4H 5H 6H 7H 

88.0000 
96.0000 

104.0000 
::20*Coa88 . 
128,ObOO 
136.0000 
W8 08 8 
160:0000 
168.0000 
176.0000 
t:i*8888 
2oo:oooo 

41.5692 
Fi;:5 
6213538 
69.2820 
76.2102 
83.1384 
90.0666 
96.9949 

103.9231 
110.8513 

56.00 41.85 33.19 12.507 
64.00 49.29 41.18 
72.00 56.88 49.18 

;$A%I; 

Ez8 67%! 
57.17 12:5OS 

. . 65.17 12.504 
96.00 73.16 

:E% t33.;; . 81.16 3 z:s 
12o:oo 1w: S?E 

12:502 
128.00 111:6S 105:14 

12.501 
12.SOl 

145.4923 

180.1333 

136.00 119.56 113.14 12.500 
144.00 127.49 121.14 12.500 
152.00 135.42 129.13 12.499 
160.00 143.37 137.13 
168.00 151.32 145.13 

t2.2;; 
. 

176.00 159.27 153.12 12.498 
184.00 167.23 161.12 12.497 
192.00 175.19 169.12 
200.00 

12.497 
183.16 177.11 12.496 

208.00 191.12 185.11 12.496 
216.00 199.10 193.11 12.495 
2~f:800 2K=81 W-!Si khôl 

2:xE 
264:0000 
272.0000 
280.0000 

214.7743 
221.7025 
228.6307 
%125-E! . 

5:: %a8 
304: 0 0 

88 312. 0 0 
320.0000 
328.0000 
:44 *i% 
352:O 
360.0 888 

37: l EE 
384:OaOO 
392.0000 
400.0000 

284.0563 
WX~ 
304:a410 
311.7692 

2w364 
33215538 
32 l tE! . 

:P:*:COa 
424: 0 

8 88 432. 0 
440.0000 
448.0000 
456.0000 
464.0000 
472.00 0 

8 480.00 0 

::: l OoKi 

504:0000 
SH: 8088 
53i!*008006 
s44:oooo 
~~ti.Clg8~ 

. 
568.0000 
se74* 8888 
%&l88 
608.0000 
616.0000 
y~.~o~~ 
640:0 00 8 
648.0000 
656.0000 
664.0000 
672.0000 
680.0000 

;9z l 99OF5 
401:8358 
408.7640 
415.6922 

240.00 223.02 217:lh 12.494 
248.00 231.00 225.10 12.494 

256.00 238.98 233.09 264.00 246.96 241.09 E-4933 
272.00 254.94 249.09 12:493 
280.00 262.93 257.09 
288.00 270.91 265.08 

r';AN$ 
. 

296.00 278.90 273.08 12.491 
304.00 286.88 281.08 12.491 
312.00 294.87 289.08 12.491 
320.00 302.86 297.07 
328.00 310.85 305.07 :;'t9900 . 

336.00 318.83 313.c7 344.00 326.82 321.07 k44~90 
352.00 334.81 329.06 121489 
WI:88 3 42.80 50.79 337.06 345.06 kt88 
376.00 358.79 353.06 12.488 
384.00 366.78 361.06 12.488 
392.00 374.77 369.05 
400.00 382.76 377.05 :t*4:; 
408.00 390.7s 385.05 12:487 
416.00 398.75 393.05 12.487 
424.00 406.74 401.05 12.486 
2: 8 -00 -00 4 4 4 4.73 2.73 41 40 s a04 a04 it 2.486 2.486 
448.00 430.72 425.04 12.405 
~~~.tXJ 12.485 
472:OO 

438.72 446.71 433.04 441.04 
4s4.70 449.03 1 $*% 

480.00 462.70 457.03 12:484 
488.00 470.69 465.03 12.484 
496.00 478.69 473.03 12.404 
504.00 486.68 481.03 512.00 494.68 489.02 '12% 
Zk88 3!iW %E:8t Hi283 

457.2614 
464.1096 
471.1178 
470.0461 
484.9743 

%S:%% 
540.3999 
547.3201 
554.2563 

55668-W 
575:0409 
581.9691 
S88.8973 

688.0000 
764 l 0088 

712:0 
720.0 888 
;3z -880000 
744:oooo 
752.0000 
760.0000 

59S.e255 
wm . 
6"14:4 804 4 
630.4665 
637.3947 
644.3229 
651.2511 
658.1793 

536.00 518.67 513.01 
544.00 526.66 521.01 KG 
SS2.00 534.66 529.01 12:481 
560.00 542.65 537.01 12.481 
568.00 550.65 S45.01 12.481 
576.00 558.65 s53.oc 12.480 
584.00 566.64 S61.00 592.00 574.64 569.00 E-:8 
60 8 a00 582.64 
60 a00 

577.00 12:479 
590.63 584.99 12.479 

616.00 624.00 %68:8 %k:8 k:$: 
632.00 614.62 608.99 
640.00 622.62 616.99 3 l %i 
648.00 630.62 624.98 12:477 
656.00 638.62 632.Ç@ 12.477 
~$~.t$ 

M::;g . 

654.61 646.61 648.98 640.98 

662.61 670.61 456.97 664.97 
696.00 678.60 672.97 12.475 
704.00 686.60 680.97 712.00 694.60 688.97 tz :4G 
+ 28.00 20.00 71 70 a a59 .6C 696.96 704.96 k% 
736.00 718.5Ç 712.96 1 ,474 
744.00 726.59 720.96 1 3 ,474 
752.00 734.59 728.95 12.473 
760.00 742.59 736.95 
768.00 750.58 744.95 .E-ZE . 

768.0000 
776.0000 
784.0000 
792.0000 
800.0000 

665.1076 776.00 758.58 752.9s 12.472 
672.0358 784.00 766.58 760.95 12.472 
%!%52 

-- 692:8204 
800.00 792.00 782.58 774.50 776.94 768.94 12.471 12.472 
8C8.00 790.57 704.94 12.471 

lL.472 
. 12.470 

12.469 
12.468 
12.466 

lL.418 
12.416 
:?x 
lL410 

12.4b5 
12.+64 
12.463 
12.462 
12.461 

12.408 

12.460 
12.459 

12.401 
12.399 

A2 0459 
i5-29 . 

L+a398 
E-3:; . 

12.456 
12.455 
12.4SS 
'122% . 

E*t52 
AL451 

E-3:8 
rî:3e7 

12.45 1 12.386 
12.450 12.385 

12.384 
'12-33 
12:381 
12.380 

12.446 
12.446 
12.445 
12.445 
12.444 

12.379 
'fa% 
i 2:376 
12.376 

12:440 :22*::; 
12.440 
12.439 

:f'x 
123373 
! wt . 
12.371 

121438 E- Z8 
12.437 
12.437 

12.367 
kE5 
12:3CS 
12.364 

12:435 E-G435 
12.435 
12.43s 

12.363 
12.362 
12.362 
12.361 
12.360 

12.434 
12.434 
12.433 
MB 

12.360 12.236 

12.429 
12.428 
12.428 
~f*4G3 . 

12.355 
12.354 
12.354 
'L$*?E . 
12.351 
12.350 
:z -3% 
12:348 

EMb 
12:425 
12.425 
12.424 

12.347 
12.346 
12.346 
12.345 
12.344 

12.424 
12.423 
if-E; 
12:421 

E'4Yf 1 8 
f22'% 1?:42 . 

12.418 
12.418 
12:416 E-Z 7 

12.339 
12.338 
12.338 
12.337 
12.336 
12.335 
1 
2.334 
2.334 

12.333 
12.332 

12.416 12.331 
12.4LS lia330 
12.415 12.330 
12.414 12.329 
12.414 12.328 

k%! 
12:322 
:2*x! . 

t2*3:: 
12:308 
12.306 
12.303 
12.301 
12.299 
12.297 
tm3 . 

. 91 
!5 t . 09 
fa*% 
12:284 

12.274 

12.241 
WI'j% 
12:238 
12.237 

12.228 
E-225 
12:225 
12.223 
12.222 
12. 21 

t 12. 20 
H:t 19 

U:S i64 
12.213 
12.212 
12.211 

5 -9% 
f 2:207 
'r2*% . 
12.203 

:Mi 
12:154 
12.193 
12.191 
12.190 
#* tea 
12:186 
12.185 
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ISO 4156-1981 (El 

Table 48 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 6.00 

S vmax = maximum effective tooth thickness, circular = 9.425 

z D Db De, DFe Die 

z%etehr 
Pitch Base Form 

diameter diameter 
Major Minor Smin = S,,,, + (T+ A) = actual min. tooth thickness, circular 

diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

:652-88800 
168:CCOO 
:~0-0~~8 . 
186.0000 
192.0000 
198.0000 
204.0000 
210.0000 
216.0000 
222.0000 
228.0000 
234.0000 
240.0000 
246.0000 
252.0000 
w:::: 
270:0000 
276.0000 
282.0000 
w:oo 
3oo:oooo 

3 ME P 
318:OOCO 
33k8888 
3:: -8688 
348:oooo 
3% %000 . 
366.0000 

%XE~00 
408:0000 
414.0000 
420.0000 

w 88 88 
438:OdOO 
444.0000 
450.0000 

4482 -80080 
4Ç8:COOO 
5YO-!O8! . 

?;~-~g~ 
<28:0000 
534.00 0 

8 540.00 0 
546.0000 
552.0000 
;mE 
570:oooo 
576.00 0 

8 582.00 0 
588.0000 
594.0000 
600.0000 

35.13$1 
4135692 
E-E:; . 
57.1577 
62.3538 
327-z!: 
7719423 
83.1384 
88.3346 
w560; 

103:9231 
109.1192 
%-5K4 
tt 

ho77 
9.9038 

135.1000 
140.2961 
145.4923 
'15x264 . 

w7es9 
171:4730 
176.6692 
181.8653 
'g;.;g;~ 
L1 97:4530 
f0$-E! . 
213.0423 
5:x3:5 
228:6307 
233.8269 

f~xc92 
249:4153 
254.6115 
259.0076 

I 
65.0038 
70.1999 

275.3961 
w%M 
290.9846 

2I-m 
327:3576 
33 

$5 
. 530 

33 . 499 
342.9461 
348.1422 
358% 
363:7307 

394.9076 
400.1038 
4°o-:8969 
4 SI692 t 3 

42z6o-Xs165 
431:2807 
436.4768 
441.6730 

42:66 %E 
24.83 
35-E 

48.43 42181 
54.25 48.01 

72.00 60.11 54.80 
78.00 65.99 60.80 
84.00 
zx~ 

;+* i; $;e !3: 
. 03:73 70:79 

102.00 89.67 84.78 
x-z% 
12o:oo 

lCl.S7 95.62 90.78 96.78 
107.53 102.77 

126.00 113.49 108.77 

pg.gg 
144:oo 

119.45 125.42 114.77 120.77 
131.39 126.76 

lSO.00 137.37 32.76 
lS6.00 143.34 t 30.76 
162.00 149.32 144.76 
168.00 155.30 150.7s 
174.00 161.28 156.75 
180.00 167.27 162.75 
186.00 173.2S 168.75 

204:OO KiizE 
179.23 174.74 
185.22 191.21 180.74 186.74 

210.00 197.19 192.74 
216.00 203.18 198.73 
222.00 209.17 204.73 
228.00 215.16 2 0.73 
234.00 221.15 2 1 6.73 
240.00 227.14 222.73 
246.00 233.13 228.72 
252.00 239.13 234.72 
258.00 245.12 240.72 
264.00 251.11 246.72 
270.00 257.10 252.72 
276.00 263.10 250.71 
282.00 269.09 264.71 
288.00 275.08 270.71 
294.00 281.08 276.71 
300.00 287.07 282.71 
306.00 293.07 288.70 
312.00 299.06 294.70 
318.00 305.06 300.70 
324.00 311.05 306.70 
330. 88 336. W:82 3M8 
342.00 329.04 324.69 
348.00 335.03 330.69 
354.00 341.03 336.69 
360.00 347.02 342.69 
366.00 353.02 340.69 
372.00 359.02 354.69 
378.00 365.01 360.68 
384.00 371.01 366.68 
390.00 377.01 372.68 
396.00 383.00 370.68 

414:OO M&;; 
389.CC 384.68 
400.99 395.OC 390.68 396.67 

420.00 406.99 402.67 
426.00 412.99 408.67 
432. 8 0 418.99 414.67 
450:00 ~33t.~; 

424.98 420.67 
430.98 436.98 432.67 426.67 

456.00 442.98 438.66 
462.00 448.Ç7 444.66 
468.00 454.97 450.66 
474.00 460.97 4S6.66 
480.00 466.97 
486.00 472.96 

46 6 .66 
46 .66 

492.00 478.96 474.66 
498.00 484.96 48O.OS 
504.00 490.96 486.65 
;;$Cl; . 496.96 502.95 498.65 492.65 

522.00 5C8.95 504.65 

552.00 538.94 534.64 
;~~.tXI& 
570:00 

544.94 550.94 540.64 546.63 
556.94 552.63 

576.00 562.94 558.63 
5&32.00 568.94 564.63 

580.93 576.63 
586.93 582.62 
592.93 588.62 

9.365 
wi1 
d363 
9.363 
5.363 
s-z 
9:361 
9.361 
9.361 
9.360 
9.360 
9.360 
9.359 
ç-359 
9.358 
9.358 
9.358 
9.358 

Ç.356 
?35; 
s:355 
9.35s 
9.354 
9.354 
9.354 
9-a . 
9.3 3 

2 
zs: 
913 2 

3 9.3 2 
9.352 
9.351 
9.351 
K: . 
9.351 
9.350 
9.350 
9: 3 =oo 
9.349 
9.349 
9.349 
XB . 

x2 
91344 
2 442 3 

'9-322 
91343 
9.343 
9.343 
9.342 
9% 
91342 
9.341 

9.339 
P-E: 
9:33s 
9.334 

9.291 
Y.289 
5.287 
9.285 
9.283 

9.333 9.282 9.196 
?3:t 
9:330 

9u-$878 
$1277 

99-E 
9:109 

9.330 Y.276 9.187 
9.329 9.275 
4.3<8 9.274 
;-j32L; 
9:3d6 

V-I% 
9: 270 

9.325 
9.325 
9.324 
9-M . 

9%: 
9:dZl 
2% 0 . 
9.319 

9.269 
9.260 
Y.267 
9. 66 

z 9. 65 

;-z35 
9:lSl 
:-:7: . 
9.176 

9.168 
9.167 
9.165 
9.164 
9.162 

9.260 9.161 

9.317 
9.316 
9.316 
9.315 
9.315 

9.256 
U-255 
tx 
9:253 

9.314 

z-31 z 
9:j13 
9.312 

9.149 
9.147 
9.146 
9.145 
9.144 

9.312 
99.3: 
9:311 
9.310 

p;f 0 
9:309 
9.309 
9.308 

9.245 
9.245 
z -22:; 
9:243 

x23 
9:141 
:- ;3; . 
9.138 
9-E 
9:135 
9.134 

9.308 
9.308 
9.307 
9.307 
9.306 

9.$422 
93241 
9.240 
Y.240 

9.133 
:-1% 
9:130 
9.129 

9.~06 

9.304 
99'3E 
9:3s3 
9.303 

9.239 
9.239 
9.238 
4. -3 $4 

9'2366 
9:23S 
9.235 
9.234 

9.302 
99'3035 
9:301 
9.301 

9.233 
9.233 
9.232 
x: . 
9.231 
z- 18 3 
9:2 9 

1 9.2 9 
9.228 
Y.228 
9.227 
9.226 
9.225 

?ifT 
9:126 

. 
8 t% . 2 

w32 
9:121 
2t=8 . 
9.119 
x7 
9:116 
9.115 

Z-E 
9:223 
Y: II3 
9.222 
9.221 
9.220 
99'% . 

s1-%i 
Y:217 

9-x . 

9.114 
a-11 36 . t 
9: tt f 

99-:x: 
9:1c9 
Pi867 . 
9.105 
9.104 
9.1c3 
;: 18 

XE 
9:093 
9.c92 
9.091 
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SO 41564981 (E) 

Table 49 - Interna1 spline 

30 degree pressure angle - Side fit - Fillet mot - Module = 5.00 

E vmin = minimum effective space width, circular = 7.8!34 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dei DFi Dii 
Major Form 

diameter diameter 
Minor Emax = Evmin 

diameter 
+ (T+ 4 = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

30.0000 
35.0000 
$3: 8888 
50.0000 

39.35 36.00 2i.15 
41.oc 31.81 
46 8 8 51: tm 
56.00 46121 

55.0000 
60,OCOO 
65.0000 
70.0000 
75.OC@O 

WEt; 
5612917 
60.6218 
64.9519 

80.0000 
85.0000 
z?ooo86 

100:0000 

Tf -3: 
77:9423 
w aest . 

9w;: 
9915929 

103.9231 
108.2532 

86.OC 91.00 -E&L?; 

96.00 85:64 
1 
1 

8 1.00 90.6C 
6.00 95.57 

1 
55.0000 
60.0000 

165.0000 
w9888 

112.5833 
116.9134 
1:;. ;U$ 
f 29:9038 

t 
34.2339 
38.5641 

142.8942 
14‘1:3m 

Kif! 
134141 ;;;:z; 

116.00 111.00 
12L.OC 

100.54 105.52 
110.49 

126.00 131.fIC 120.45 115.47 

139.42 
144.42 

136.00 
141.00 

149.42 
125.43 130.42 

146.OC 135.40 
154.42 15l.OC 
159.43 156.00 

140.39 
145.37 

164.43 161.00 
:ci4':~ 

150.36 
166.00 155.35 

1 
79:43 

171.OC 160.34 
84.44 18MH HO: 32 

180.0000 
:%E% 
195:oooo 
200.0000 

189.44 
194.44 
199.44 
204.44 
209.45 

186.00 175.31 
191.oc 180.30 
196.00 185.29 
201.00 150.29 
206.00 195.28 

205.0000 
210.0000 
215.0000 
355:&888 

155.8846 
160.2147 
164.5448 
wm1 . 
177.5352 
181.8653 
186.1955 
W8531 

214.45 
219.45 
%% 
234146 

211.00 200.27 
216.00 205.26 
221.00 210.26 
226.00 215.25 
231.00 220.25 

230.0000 199.1859 
203.5160 
207.8461 
2tM66t . 

220.8365 
225.1666 
229.4967 
233.8269 
230.1570 

239.46 
244.46 
249.46 
254.46 
259.46 

236.OC 225.24 
241.00 230.24 
246.00 235.23 
251.00 240.23 
256.00 245.22 

261.00 
266.00 

25 !i -22 
25 .tl 

271.00 260.21 
276.00 265.20 
281.00 270.20 

280.0000 242.487 1 289.47 286.00 
285.0000 

275.20 
246.8173 294.47 291.00 280.19 

38k8888 M: HC! %Ml 584:88 588: Pi 
300.0000 259.8076 309.48 3C6.00 295.18 
305.0000 
310.0000 
315.0000 
3k8888 

311.00 300.18 
316.00 305.18 
321.00 310.17 
3 6. 0 315.17 
3 3 8 1. 0 320.17 

330.0000 
3:B*8008 
34s:oooo 
350.0000 

2fIo5.m; 
5 9414487 
298.7788 
303.1089 

339.49 336.00 325.17 
344.49 
3;:*t99 

341.00 330.16 
346.00 335.16 

359:49 
351.00 340.16 
356.00 345.16 

364.50 361.OC 
369.50 

350.15 
366.00 355.15 

374.50 37L.OC 360.15 
%!: 28 3èk88 3% 12 

380.0000 
385.0000 
328888 
4oo:oooo 

;;9.m; 
33 17499 3 
342.0801 
346.4102 

386.OC 375.14 
391.00 380.14 
396.00 385.14 
401.00 390.14 
406.00 395.14 

405.0000 
410.0000 
415.0000 
420.0 0 
425.0 0 88 
430.0000 
435.0 00 

8 440.0 00 
445.OPOO 
450.0000 

350.74r)3 
3s5.0704 
359.4006 
363. 3C7 

8 368. 6C8 

;3~*x 
381:05L2 
385.3813 
389.7115 

439.52 

4 l.OC 
4 1 6.00 

400.14 
405.13 

421.00 410.13 
4m38 4632: 13 

444.52 
449.52 
454.52 
459.52 

436,CC 425.13 
441,oc 430.13 
446.00 435.12 
451.OC 440.12 
456.OC 445.12 

455.0000 
460.0000 
3E%a 
475:oooo 

%?3% 
402:tola 
407.0320 
411.3621 

489.53 
494.53 
z33 
509:53 

461.OC 450.12 
466.00 455.12 
471.00 460.12 
476.00 465.12 
481.00 470.12 

480.0000 
485.0000 
490.0000 
495.0000 
500.0000 

415.6922 486.OC 475.11 
491.00 480.11 
496.00 485.11 
5Ol.OC 490.11 
506.00 495.11 

7.904 
7.905 
z#? 
7:907 
7.908 
WC 
71909 
7.910 
7.910 
7.911 
7.911 
7.912 
7.912 
7.912 
7.913 
7.913 
7.913 
7.914 
7.914 
7.915 
77-E 
7:915 
7.916 
7.916 
7.916 
Wf . 

7.920 
7.920 
7.920 
7.921 
7.921 
7.921 
;*E; 
71922 
7.922 

7.923 
VE4 
7:9 4 

$ 7.9 4 
7.924 
7.925 
7.925 
w55 . 

XI2 
7:926 
MB 

7.926 
7.927 
7.927 
?% . 
7.927 
E;i 
71928 
7.928 
7.928 

7.935 
7.936 
p;;J 
7:939 

:*;:y 
7:9‘+2 
7.943 
7.94s 
7.944 
7.945 
VE 
7:947 
7.947 
3-E: 
7:949 
7.950 
7.950 
7.951 
VE: 
7:952 
7.953 
7.953 
7.954 
7.954 
7.955 
7.955 
3% 
1:957 
7.957 
7.957 

7.960 
7.960 
7.960 
x21 . 

x2 
7Z962 
7.903 
7.963 
7.963 
7.964 
? :m 
7.965 

7.965 
7.965 
7.966 
7.96a 
7.966 
7.967 
T-92: 
7:968 
7.968 
7.968 
7.969 

':9'"9' 
T 8 .9 0 
7.970 
3-E 
7:971 
7.971 

7.980 
77'984 
7ha5 
7.987 

8.C55 
8.059 
8.062 
8.064 
8.067 

7.988 
7.990 
7.991 
7.992 
7.994 

8.069 

7.595 8.079 
7.996 a.081 
7.997 a. ca3 
7.998 B-C84 
7.999 a. 086 

8e*% 
8:09C 
8.092 
a. c93 

8.004 
8.005 
8.006 
RE . 
8.009 
8.309 
8.0 10 
8.011 
8.012 

8.C95 
!-8995 
8:099 
8.100 
8.101 
8.102 
8.104 
8.1 5 8 8.1 6 

8.016 
8.016 
88'0 :; 
ah 18 

8.113 
2 Hf 
a:116 
8.117 

8.019 
ES8 
8:021 
8.021 

a. 118 
8.119 

88-K! 
8:122 

8.0 2 
f 

8'0ù2Z 
8:024 
8.U24 
8.025 
8.025 
8 812 

. 
a:02$ 
8.028 a.132 
8.028 a. 133 
8.029 a. 133 
8.0 9 

s 8.0 0 il!* Ef . 

8.030 8.136 
8-831 
8:032 

8-E 
a: 138 

8.032 a. 139 

8.033 
8.033 

8.140 
a. 141 

8.034 8.142 
s":832 !: 145 
8.035 a.144 
8-036 
81037 

ix; 
8.037 

a: 146 
8.147 

8.038 
8.038 
8.@39 
8%; . 

!?Ei 
e:041 
8.041 
8.042 

8-14: 
8:149 
0. 
8. M! 
8.151 
HZ 
a:154 
8.154 

8.042 
8.043 
R-844; 
ah44 

i?oz; 
8:045 
8.046 
8.046 

8.155 
8.156 
8.156 
we7 . 
8.158 
8.1S9 
w! 
8:161 
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ISO 4156-1981 (E) 

Table 50 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 5.00 

S vmax = maximum effective tooth thickness, circular = 7.854 

z D Db Dee DFe Die 

!l%% 
Pitch Base Major Form Minor Smin = S,,,, + (T+ A) = actual min. tooth thickness, circular 

diameter diameter diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

30.0000 
~~-8880 
45:0000 
50.0000 
5S,OCOO 
60.0000 
65.0000 
70.0000 75.0000 
80.0000 
85.0000 
z? %x 

100:0000 
105.0000 
110.0000 
115.0000 
120.0000 
125.0000 
130.0000 
135.0000 
140.0000 
145.0000 
150.0000 

f3:8888 
165.0000 
:EKE . 
180.0000 
185.0000 
W8888 
2o~:oooo 
205.0000 
210.0000 
215.0000 
%Xc% . 

5350*88:x 
240:0000 
ZZZ -8888 . 
255.0000 
260.0000 
$70-08000 
275:0000 
280.0060 
285.00 0 

8 290.00 0 
38wE . 

3c5.0000 
310.0000 
315.0000 
3S*8888 . 
330.0000 
m- 8iE 
34s:oooo 
350.0000 
355.0000 
360.0000 
365.0000 
5: l zE . 
3850-8888 
390~0000 
395.0000 
400.0000 

$35 -0888 
440~0000 
445.0000 
450.0000 
4ss.occo 
460.0000 
465.0000 
470.0000 
475.0000 
480.0000 
485.00 0 8 490.00 0 
495.0000 
500.0000 

25.9808 
30.3109 
%-9X 
43:3013 

35.00 26.15 20.C5 
30.81 25.65 
35.55 30.64 
40.36 
45.21 ;;.$$ . 

5:-a 
56:291? 
60.6218 
64.9519 

60.00 50.09 45.63 
TX% 
75:oo 
80.00 

XE2 
7719423 
8s; '3 . 
90.S327 
95.2628 
99.5929 

103.9231 
108.2532 

85.00 74.73 70.61 
90.00 79.68 75.61 
95.00 84.64 80.60 

100.00 89.60 85.60 
105.00 94.57 90.60 
110.00 99.54 95.60 
;;;.(l; 104.52 100.59 

109.49 105.59 
12s:oo 114.47 110.59 
130.00 119.45 115.59 

112.5833 
M-3% 
L25:5737 
129.9038 

135.00 124.43 120.58 
140.00 129.42 125.58 
145.00 134.40 130.58 
150.00 139.39 135.58 
155.00 144.37 140.57 

Hk36'4? 
142.8942 
147.2243 
1S1.5545 
155.0846 
l~upw& 
1 68:8750 
173.2051 

&!:88 t 4935 t %: 3; 
170.00 159.34 155.57 
175.00 164.33 160.57 
180.00 169.32 165.56 
185.00 174.31 17O.Sb 
190.00 lt9.30 175.56 
195.00 184.29 180. 6 
200.00 189.29 185. 3 6 
205.00 194.28 190.55 

177.5352 210.00 
3 

99.27 195.55 
181.86S3 215.00 04.26 200.55 
186.1955 220.00 209.26 205.55 
190.s256 225.00 214.25 210.55 
194.8557 230.00 219.25 215.54 
199.1859 235.00 224.24 220.54 
203.5160 240.00 229.24 225.54 
207.f!461 245.00 234.23 230.54 
212.1762 250.00 239.23 235.54 
216.5064 255.00 244.22 240.54 

260.00 249.22 245.53 
265.00 254.21 250.53 
270.00 259.21 255.53 
275.00 264.2C 260.53 
280.00 269.20 265.53 

242.4871 
246.8173 
m-w 
259:8076 

285.00 274.20 270.51 
290.00 279.19 275.53 
295.00 284.19 280.52 
300.00 289.19 28S.52 
305.00 294.18 290.52 

264.1378 
268.4679 
%-:288~ 
28lZ4583 
285.7884 
290.1185 
$%Xi8 
303:1089 

310.00 299.18 295.52 
315.00 304.18 300.52 
320.00 309.17 305.52 
325. 0 8 314.17 310.51 
330. 0 319.17 315.51 
335.00 324.17 320.51 
340.00 329.16 325.51 
345.00 334.16 330.51 
350.00 339.16 335.51 
355.00 344.16 340.51 

307.4390 360.00 349.15 345.50 
311.7692 365.00 354.15 350.50 
316.0993 370.00 359.1s 355.50 
320.4294 375.00 364.15 36O.SC 
324.759s 380.00 369.15 365.50 
329.0897 
333.4198 
337.7499 
wi% . 
350.7403 

385.00 374.14 370.50 
390.00 379.14 375.50 
395.00 384.14 380.50 
400.00 389.14 385.49 
405.00 394.14 390.49 
410.00 399.14 395.49 
415.00 404.13 400.49 
420.00 409.13 405.49 
425.00 414.13 410.49 
430.00 419.13 415.49 

372.3909 
376.7211 
3i2*%5 
389:tllS 

435.00 4 4.13 4 
440.00 4 5 9.13 4 IS :% 
445.00 434.12 430.48 
450.00 439.12 435.48 
455.00 444.12 440.48 

399X1! 
402f7ola 
ti: *FE: . 
415.6922 
420.0223 
t%*bB22~ 
433:012? 

462 88 
470:00 

449.12 454.12 445.48 450.4e 
459.12 455.48 

C$e;; . 464.12 469.12 460.47 465.47 
485.00 474.11 470.47 
490.00 479.11 475.47 
495.00 484.11 480.47 
500.00 489.11 485.47 
505.00 494.11 490.47 

7.8C4 
7.803 
7.802 
7.801 
7.801 
7.800 
7.800 
s-z 
7:?98 
7.798 
;*;;; 
71796 
7.796 
7.796 
x9; 
7:794 
7.794 
7.794 
7.793 
7.793 
P;:; . 
7.792 

7.791 
7.790 
7.790 
;*'7;: . 
7.789 
w; 
?:?89 
7.788 

3*% 
71788 
XG . 
1.787 
77'71867 
71786 
7.786 
7.786 
7.78s 
;*;s 
7:?85 

7.783 

7i782 
ME 
?:782 
7.782 
7.781 
7.781 
7.781 
7.781 
7.781 
7.781 
7.780 
7.780 
mo . 

7.780 

7.779 
7.779 
xi 
?:??a 
7.778 

7-Z? 
7:771 
J* 29 . 
7.768 
7.767 
;* :55 
7:7b5 

7.728 
77'z: 
7:723 
7.721 

?.7bb 

7.720 
7.718 
7.717 
7.716 
7.714 

x:; 
71711 
7.710 
7.709 

7.761 

7.758 
3-E:: 
?:756 
7.756 
7.755 
7.755 
7.754 
3-E . 
7.753 
7.752 
7.752 
7.751 
7.7Sl 

3 %8 
?:698 
7.697 
7.696 
7.696 
7.69s 
: -5% 
7:693 

7. 50 
f 7. 50 

7.750 
7.749 
7.749 

7.692 
T-663 
7:690 
7.690 

7.748 7.689 
7.748 7.688 
WS 
71747 

; -66:; 
7:607 

xt: 
?:?46 
;* z . 
7.745 
7.744 
7.744 
7.744 
7.743 

7.686 
7.685 
T l :e82 
71684 

7.743 
77-E 
7:742 
7.742 

7.680 
7.680 
7.679 
7.679 
7.678 

7.741 
7.761 
7.741 
7.740 
7.740 

7.678 
7.677 
7.677 
;-5;: . 

7.740 
7.739 
7.739 
7.739 
7.738 
7.738 
7.738 
77-E 
7:737 
7.736 

7.735 
7.735 
7.734 

x4 . 
7.734 
7.733 
7.733 
7.733 
7.732 

7.673 
7.672 
7.672 
wr . 
7.670 
7.670 
7.669 
: *% . 

'28 
3 ,667 
7.667 
7.666 
7.666 
7.665 
1.665 
7.665 
7.664 

7.732 
1.732 
7.732 
7.731 
7.731 

7.664 
7.663 
3 '666623 
7:662 

7.652 
7.649 
~-544 
7:641 
7.639 
;*gg 
?:613 
7.631 
7.629 
7.627 
7.625 
7.624 
7.622 
7.620 
f-5:7 
7:616 
7.615 
7.613 
7.612 
77'% 
7:608 
7.6C7 
7.605 
7.604 
7.603 
7.602 
7.601 
?%~ 
7:591 
7.5S6 
7.595 
7.594 
77-E 
7:591 
7.590 
;*5:8 
7:587 
7.586 
7.585 
XE 
71582 
7.582 
7.581 

7.576 
7.575 
:*5;: 
7:573 
7.572 
7.571 
77%: 
71569 
7.568 

7.564 
7.563 
7.562 
x: . 
7.560 
7.559 
7.559 
7.558 
7.557 
7.557 
7.556 
7.555 
7.554 
7.554 
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ISO4156-1981 (E) 

Table 51 - Internai spline 

30 degree pressure angle - Side fit - Fillet root - Module = 4.00 

E - minimum effective space width, circular = 6.283 vmin - 

z 
Number 

D 
Pitch 

Db 
Base 

Dei 
Major 

DFi 
Form 

Dii 
+ (T + Â) = actual max. space width, circular 

of teeth diameter diameter diameter diameter 
Minor Emax = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

%*88800 
3t:oooo 
36.0000 
40.0000 

Z$ *El88 
52:oooo 
56. 000 

8 60. 000 

828888 
72:0000 
76.0000 
80.0000 

124.0000 
128.0000 
W8 8 88 
140:0000 
144.0000 
E-8888 
I56:OOOO 
160.0000 
164.0000 
168.0000 
172.0000 
176.0000 
180.0000 

Kxcwl 
192:OOOO 
196.0000 
200.0000 
204.0000 
208.0000 
22tb*:0:0 
220:oooo 

$228 ?Cl:: 
232:OOOO 
236.0000 
240.0000 
244.0000 
248.0000 
252.0000 
%i:8888 
$22~8 8 8 
272:OOOO 
M-8 8 . 88 

304.0000 
308.0000 
;lylm~ 
3 o:oooo 1 
324.0000 
328.0000 
332.0000 
336. 000 

8 340. 000 
344.0000 
348.0000 
355-8888 
36o:oooo 
364.0000 
368.0000 
372.0000 
380-888 . 8 

20.7846 
24.2487 
3:-M: 
34:t410 
38.1051 
41.5692 
45.0333 
48.4974 
51.9615 

55Ew 
62:3538 
65.8179 
69.2820 
72.7461 
76.2102 
79.6743 
8 

3.1384 
6.6025 

90.0666 
93.5307 
96.9949 

Ex~9~ . 
107.3872 
110.8513 
1 4.3154 

f: 
r2:.72:35 . 
124.7077 
12 .1718 

P 
:35*t%o 
138:5641 

159.3487 
162.8128 
166.2769 
f5H% l 

WE 
200:9179 
%* Et . 
211.3102 
214.7743 
218.2384 
SI&: C!i: 

IS 
8.t307 
2.0948 

235.5589 
$ 

39.0230 
42.4871 

245.9512 
249.4153 
$E-EZ 
25918076 
263.2717 
266.7358 
2Jg.;;;; 
1 77:12Rl 
280.5922 
284.0563 
%*~sz:b 
294:4487 
297.9128 
301.3769 
%*%Y 
311:7692 

31.52 28.80 21.72 

43154 332 z3 
32.80 25.44 
40.80 36.80 29.24 33.09 

47.54 44.80 36.97 
51.54 48.80 40.87 
55.55 52.80 44.79 
59.55 56.80 48.73 
873. . 5 66 ypg . p; . 
71.56 68.80 60.58 
75.56 72.80 é4.54 
79.57 76.80 68.51 
8? . 55; ii*- . Beo 76.46 72.48 

8:-z 
99158 

92.80 88.80 84.41 80.44 
96.80 88.40 

HI? .58 .58 1 1 8 4.80 0.80 92.38 96.36 
111.59 108.8C 100.35 
115.59 112.80 104.33 
119.59 116.80 108.32 
123.59 120.80 112.31 
127.59 124.8C 116.30 
131.60 128.80 120.29 
135.60 132.80 124.28 
139.6 143.6 8 136.8 140.8 8 i@.$6 
147.60 144.8C 136:26 
f%% 
159:61 

152.80 148.8C 144.24 140.25 
156.80 148.23 

163.61 160.80 152.23 
167.61 164.80 156.22 
171.61 168.8C 160.22 

172.80 164.21 
176.80 168.21 
180.80 172.20 
184.8Q 176.20 

191.62 188.8C 180.19 
195.62 192.80 184.19 
199.63 1C6.80 188.18 
203.63 200.80 192.18 
207.63 204.8C 196.18 

208.80 200.17 
212.80 204.17 
216.80 2C8.17 
220.80 212.16 
224.80 216.16 

231.64 228.8C 220.16 
235.64 232.80 224.15 
239.64 236.80 228.15 
243.64 240.80 232.15 
247.64 244.80 236.15 
251.64 248.8C 240.14 
255.64 252.80 244.14 
259.65 256.80 248.14 
%3:3 %?:88 355: k4 
271.65 268.80 260.13 
275.65 272.80 264.13 
279.65 276.80 268.13 
w52 . 1 80.80 84.80 276.13 272.13 

291.66 288.80 280.12 6.349 
295.66 292.80 284.12 6.349 
299.66 296.80 288.12 6.349 
303.66 300.8C 292.12 6.350 
307.66 304.80 296.12 6.350 
311.66 308.80 3C0.12 
315.66 312.80 304.11 
;;;A$ 
327:67 

320.80 316.80 312.11 308.11 
324.80 316.11 

331.67 328.8C 320.11 
335.67 332.80 324.11 
339.67 336.8C 328.11 
343.67 340.80 332.10 
347.67 344.80 336.10 
351.67 348.8C 340.10 
355.68 352.80 344.10 
359.68 356.80 348.10 
363.68 360.80 352.10 
367.68 364.00 356.10 

379:68 ;5:-2: 
368.80 360.10 
376.80 372.80 364.10 368.09 

3837'66~ . 3860% %: 08 
391.69 388.80 380.09 
S;;A; 
403:69 

392.80 396.80 388.C9 384.09 
400.8 

407.69 404.8 8 3;J.{l . 

5-c 
4:331 
6.332 
6.332 

6.400 
6.402 
6.403 
6.405 
6.406 

5.333 
6:334 
6.334 
6.335 

6.363 
:*3:: 
6:365 
6.366 

6.335 
6.336 
66.3;: 
6:337 

6.408 
:-:010 
6:4 1 

i 6.4 2 
6.413 
6.414 
6.415 
6.416 
6.417 

6.367 
6.367 
6.3a8 
x98 . 

~*;;u 
4:371 
5’3E . 
6.372 6.422 

t?:;: 
61425 
6.425 

6.340 6.375 6.426 
6.341 6.375 6.427 
6.341 6.376 6.427 
6.341 6.376 6.428 
6.341 4.376 6.429 

66*a2: 
6:4 1 3 
6.431 
6.432 

5-34'3 
61343 
2%: . 
6.344 
6.344 
66'3:; 
6:345 

5.37: 
6:378 
5.iT8 . 
6.379 
6.379 
E!8 
6:380 

6.433 6.522 
6.433 6.523 
2% 
6:435 

2 52; 
6:526 

2% 
6:38L 
6.302 
6.382 

6.345 
6.345 
6.346 
z-33:: . 
6.346 
2% 
61347 
6.347 

6.382 
6.383 
6.383 
6.383 
6.384 

6.438 
6.439 
2% 
61440 

6.304 6.441 
6.384 6.441 
6.385 6.442 
6.385 6.442 
6.385 6.443 

6.347 6.386 
6.347 6.386 
6.348 6.386 
2: 48 3 

48 
5. 3 . 3 

6.443 
6.444 
6.444 

6.348 
:*;zi 
6:349 
6.349 

6.389 

s.~2~ 
6:447 
~*% . 
6.448 
6.448 
2% 
6:450 

5-32 
6:350 
5-X . 
6.351 
6.351 
6.351 
6.32 . 
6.352 
6.352 
66'3552 
6:352 

6.390 
5-32 
61391 
6.391 

66-r;: 
6:451 
6.451 
6.452 

6.391 
6.392 
6.392 
2-392 . 

6.393 

5% 
61393 
6.394 

6.452 6.554 
6.453 6.554 
S%3 
6:454 

5%: 
6:556 

6.454 
6.455 
6-Z 
6:456 

6.352 6.394 
6.353 6.394 
x33 
6:353 

2-399; 
tL395 

6.395 
6.395 
6.396 
6.396 
6.396 

6.456 
6.457 
6.457 
2-x . 
6.+58 
6.459 
5% 
6:460 

6.470 
6.473 
b-38 
6:480 
6.482 
6% 
6:488 
6.490 
6.492 
6.493 
s-z 
61498 
6.499 
6.501 
6.502 
2-u . 3 
6.506 
2 5588 
61509 
6.511 
6.512 
X11: 
6.515 
6.516 
6.517 
6.518 
f?%z 
6:521 

6.527 

6.531 
6.532 
6.533 
6.534 
6.535 
6.535 
5-z 
6:538 
6.539 
6.539 
6.540 
6.541 
t: 345 
6.543 
6.544 
Ii* 55:: 
6:546 
6.547 
6.547 
6-E: 
6:550 

6.560 
6.561 
6.561 
6.56 
6.56 % 
6.563 
6.564 
6.564 
WiQ . 
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ISO 4156-1981 (E) 

Table 52 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 4.00 

S vmax = maximum effective tooth thickness, circular = 6.283 

z D Db Dec DFe Die 

2-T% 
Pitch Base 

diameter diameter 
Major Form + (T + Â) = actual min. tooth thickness, circular 

diameter diameter 
Minor Smin = S,,,, 

diameter 
max. min. min. 4H 5H 6H 7H 

g-gggg 
32:0000 
36.0000 
40.0000 

20.7846 
fT*M 
31:1769 
34.6410 

44.0000 
48.0000 
52.0000 
m%300 . 

ix%% 
pggg 
SO:0000 

38.1051 

84.0000 
88.0000 
92.0000 
96.0000 

100.0000 

104.0000 
108.0000 
'If; -88000 
120:oooo 

72.7461 
76.2102 
79.6743 
fi% l bo2~ . 
;!s%t 
96:9949 

100.4590 
103.9231 

28.00 20.92 16.48 
24.64 20.47 
28.44 24.47 
32.29 28.46 
36.17 32.46 

%'% 40.07 36.46 
56:00 p; y; 

E- . 88 51387 55.82 48:44 52.44 
zE 
76:OO 

59.78 63.74 60.44 56.44 
67.71 64.43 

8:*88 . 75.66 71.68 68.43 72.43 
88.00 79.64 76.43 
92.00 83.61 80.42 
96.00 87.60 100.00 91.58 t33.;; 

104.00 95.56 92:42 
108.00 99.55 96.41 
pg.gg 
120:oo 

103.53 107.52 100.41 104.41 
111.51 108.41 

124.00 115.50 112.41 

124.0000 
MM8 
136.0000 
140.0000 

107.3872 
tt 

0.8513 

t4 
7. ;:z 
1:2436 

K- 7% 
3 h359 

14 3 .lOOO 
138.5641 

164.0000 
:48:"0000 8 
tel-8888 . 

184.0000 
188.0000 
:95 l Kz 
2oo:oooo 
2C4.0000 
208.0000 
212.0000 
NB88 

159.3487 
162. 128 

z 166. 769 
wx . 
176.6692 
180.1333 
183.5974 
KW222 

148.00 139.45 136.39 
152.00 143.44 140.39 
156.00 147.43 144.39 
;~N$tl; . 121.43 155.42 152.39 148.39 

168.00 L59.42 156.39 
172.00 163.41 160.38 
176.00 167.41 164.38 
t k88 t3w f728:% 
188.00 179.39 176.38 
192.00 183.39 180.38 
196.00 187.38 184.37 
200.00 191.38 188.37 
204.00 195.38 192.37 
208.00 199.37 196.37 
212.00 203.37 200.37 
216.00 207.37 204.37 
S%I8 ttk3: IpS:G 

224.0000 193.9897 
228.0000 197.4538 
1326:8888 184:~9~'0 
240.0000 207.0461 
244.0000 211.3102 248.00 239.34 236.36 
248.0000 214.7743 252.00 243.34 240.36 
252.0000 218.2384 256.00 247.34 244.35 
ak8888 Z~kWZ 3664: 88 BM4 544: 33 
264.0000 
268.0000 
3; 5%: 
280:0000 

228.6307 
232.0948 
235.5589 
t 

39.0230 
42.4871 

284.0000 245.9512 
288.0000 249.4153 
292.0000 252.8744 
296.0000 256.3435 
300.0000 259.8076 

304.0000 
308.0000 
w8800 
320:0000 
324.0000 
;32 *i%88 . 
3'28% 8 8 
344.0000 
3"5: %%8 
M"oho"8~ 

. 
364.0000 
368.0000 
372.0000 
%i *:i% . 
384.0000 
wiE8 
396:0000 
400.0000 

t5~m 
270:1999 
227737 'm! . 
280.5922 
284.0563 
EK842 
294:4487 

297.9128 
301.3769 
W%': 
311:7692 
315.2333 
318.6974 
22 f w 
329k897 

E5 *;:7398 
339:4820 
342.9461 
346.4102 

268.00 259.33 256.35 
272.00 263.33 260.35 
276.00 267.33 264.35 
280.00 271.33 268.35 
284.00 275.33 272.34 

288.00 279.32 276.34 
292.00 283.32 280.34 
296.00 2E7.32 284.34 
300.00 291.32 288.34 
304.00 295.32 292.34 
308.00 299.32 296.34 

32O:OO ypI; 
303.31 300.34 
3 3 P 7.31 1.31 304.34 308.33 

324.00 315.31 312.33 
328.00 319.31 316.33 
332.00 323.31 320.33 
336.00 327.31 324.33 
y;.gg . y&. . 2 8 yj.3; . 

348.00 339.30 336.33 
352.00 343.30 340.32 
356.00 347.30 344.32 
360.00 351.3C 348.32 
364.00 355.3C 352.32 
368.00 359.30 356.32 
372.00 363.30 36a.32 
376.00 367.29 364.32 
380.00 371.29 368.32 
384.00 375.29 372.32 
388.00 379.29 376.31 
392.00 383.29 380.31 
396.00 387.29 384.31 
ZEE . 391.29 395.29 388.31 392.31 

i?$E 
61235 
6-E . 
6.233 
P231 
6:232 
6.232 
6.231 
6.231 
P530 
6:230 
6.229 
6.229 
6.228 
66-12; . 

Ef7B 
6:227 
E22Z . 
6.226 

P2222 
6:224 
:*2224 . 
6.223 
6.223 
6.223 
6: $3 t 
6.222 

6.221 
2%: 
612 1 

1 6.2 0 
6.220 

6.219 
6.219 
6.219 
k% 18 
6.218 

6.217 
6.217 
6.217 
$517 . 

tm 
* 16 

5: 16 3 
6.216 
0.216 
6.215 
x5 
6:215 

t-213 
6.213 

S-L5 
a:L86 
6.205 
6.204 
6.204 
i?% 
&Ol 
6.200 

z:: 
6Zi99 
6.198 
6.L97 
6.197 
6.196 
6.196 
5*% . 

66-E 
6:L93 
6.193 
6.192 
6.192 
6.191 
6.191 
6.190 
6.190 
6.190 
6.189 
6.189 
6.188 
6.188 

6.186 
6.185 
6.185 
5-E . 

6.181 
4.~80 
6.180 
kH8 

0.179 
6.179 
6.179 
6.178 
6.178 

0.175 
a.175 
6.i74 
6'K . 

a.166 
a.165 
a.163 
4.161 
6.160 
6.159 
b-157 
6.156 
6.155 
6.1'54 

6-E 
61151 
2;:: . 

6.144 
6-G 
61142 
6.141 
6.140 
6.140 
a.139 
6. 38 

t ta. 38 
6.137 

6.134 
t- f33 
61 3 

t1 4. 3 
6.131 

6.128 

6.126 

Pi255 
bk 4 $ 
a.124 

5-E 
61122 
0. 
6. t51 
6.121 
6.120 
3: 
4.119 

6-X 
b:l15 
0.115 
0.115 
6.114 
6.114 
b-113 

rtti! . 

0.108 
o.lOt? 
6.107 
:*KG . 

6.CS6 
6.094 
6.091 
20:: . 
6.004 
6-8% 
6:078 
6.076 
6.075 

6.067 
6.066 
6.064 
EE . 
6.061 
S'055a 
6:057 
6.056 

6.049 
6.048 
5.gtt 
6:045 

5-003: 
6:038 
5-x . 

6-E 
6:034 
SE . 
6.031 
~'g;$ 
6:029 
6.028 
6.027 
S-E . 
5: 83 2 

6.023 

6.020 
6.Gl9 
6.018 
6.018 
6.017 
6.016 
6.015 
5-K 
6:013 
6.013 
5-K 
610 1 

1' 6.0 0 
6.CC9 
6.009 
6.OC8 
i?w . 
6.OC6 
6.006 
66%: 
6:OC4 

75 

STANDARDSISO.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 IS
O 41

56
:19

81

https://standardsiso.com/api/?name=51c0470af4abebb02c1c2ae948139cf8


ISO 4156-1981 (El 

Table 53 - Interna1 spline 

30 degree pressure angle - Side fit - Fillet root - Module = 3.00 

E vmin = minimum effective space width, circular = 4.712 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dei DFi Dii 
Major Form 

diameter diameter 
Minor Emax 

diameter 
= Evmin + (T + Â) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

18,r)OOO 

33.0000 
396~8%8 
42:OOOO 
45.0000 

XE8 
54:oooo 
57.0000 
60.0000 

528088 
69:oooo 
72.0000 
75,ocoo 
78.0000 
81.0000 
84.0000 
87.0000 
90.0000 

28888 
99:oooo 

102.0000 
105.0000 
108.0000 
1:tmgo 
t 17:ooo 8 
120.0000 
123.0000 
tjt 

6.0000 
9.0000 

132.0000 
135.0000 
138.0000 

E*8808 
159:0000 
:zc.E . 
168.0000 
171.0000 
::7-8888 
18O:OOOO 
183.0000 
186.0000 
:38888 
195:0000 
198.0000 

213.0000 

fw%8 
249:OOOO 
252.0000 
255.0000 
258.0000 
261.0000 
264.0000 
267.0000 
270.0000 
273.0000 
276.0000 
279.0000 
282.0000 
285.0000 
288.0000 
291.0000 
294.0000 
5007-:!8: . 

15.5885 
H:#E 
23.3827 
25.Ç8C8 
28.5788 

41.5692 
44.1673 
46.7654 
g-g:5 . 
54.5596 
57.1577 
59.7558 
62.3538 
64.9519 

%- fX 
72:7461 
75.3442 
77.9423 

132.5019 
l~f.~m& 

1 40:2961 
142.8942 
145.4923 

158.4827 
KW:: 
i 

66:2769 
68.8750 

171.4730 
174.0711 
K-25% 
UN:8653 

10;-o% 
t8 9:65s6 
192.2577 
194.8557 
197.4538 
B!Mb8 
205.2480 
207.8461 
210.4442 

223.4346 
226.0326 
228.6307 
23 .2288 

4 23 .8269 
236.4249 

249.4153 
252.0134 
W2K 
259:80?6 

23.69 21.60 lb.29 
%:778 I3A8 !!iw 
32.71 30.6C 24:82 
35.71 33.6C 27.73 
38.71 36.60 30.65 
41.72 39.60 33.59 
%-;z 
SO:72 

42.60 ;$Sa 
45.6C 
48.60 42:47 

53.73 51.6C 45.44 
56.73 54.60 48.41 
59.73 57.60 SI.38 
iE-;: l 63.60 60.60 57.34 54.36 

66.60 60.33 
69.60 63.31 
72.60 66.30 
75.60 69.28 
78.60 72.27 

83.75 81.60 75.26 
92:75 %-Z 

84.60 78.25 
87.60 t33.s; 

95.76 Pei . 87:22 
98.76 96.60 90.22 

101.76 99.60 93.21 
:oo:- E 
110:76 

102.60 105.60 96.20 99.20 
108.60 102.19 

113.77 111.60 105.19 
116.77 114.60 108.18 
119.77 117.60 111.18 
122.77 120.60 114.17 
125.77 123.60 117.17 
lf;.;; 
f 34:78 

126=&; 1'23.15 
f $1 .60 1 6: 5 s i 

137.78 135.60 129.15 
140.78 138.60 132.15 
:23: 
149:78 

141.60 144.60 138.14 135.14 
147.60 141.14 

U$.;; . 150.60 153.60 144.14 147.13 
158.79 156.60 150.13 
#.;; 
167379 

159.60 16 .60 
16 < .60 

153.13 156.13 
159.12 

170.79 168.60 162.12 
173.79 171.60 165.12 
176.80 174.60 168.12 
179.80 177.60 171.11 
pp3g . 180.60 183.60 174.11 177.11 
188.80 186.60 180.11 
191.80 189.60 183.11 
194.80 192.60 186.10 
197.80 195.60 189.10 
200.80 198.60 192.10 

$8~.ae: 
209:81 

204.60 201.60 195.10 198.10 
207.60 201.10 

212.81 210.60 204.10 
215.81 213.60 207.09 
218.81 216.60 210.09 
221.81 219.60 213.09 
224.81 222.60 216.09 
227.81 225.60 219.09 
230.82 228.60 222.09 
233.82 231.60 225.09 
83%: 8f W-668 E.08 
242.82 240:60 234:08 
245.82 243.6C 237.08 
248.82 246.60 240.08 
251.82 

26!3:83 ;;;A; 

249.6 8 
252.6 

243. 8 8 
246. 8 

255.60 258.60 249.08 252.08 

269:83 552:; 
261.60 255.08 
267.00 264.60 261.07 258.08 

272.83 270.60 264.07 
275.03 273.60 267.07 

~Kz 
284:83 

279.60 276.6C 270.07 273.07 
282.60 276.07 

;fY&.t3; . 285.bC 288.60 279.07 282.07 
293.84 291.60 285.07 
$;‘J.;z 
302:84 

294.60 297.6C 288.C7 291.07 
300.60 294.07 

305.84 303.60 297.07 

4.755 
4.1 5 

3 4.7 6 
4.757 
4.757 
4.758 
4.758 
4.758 
4-E . 

23:: 
4:762 
4% . 3 

4%; 
4:763 
4.764 
4.764 

?776644 
4:765 
4.765 
4.765 

4.x 
4:766 
4.766 
4.766 

4.771 
4-377: 
41771 
4.772 

4.774 
4.774 
4.774 
x2 . 

4.775 
4.775 
4.776 
4.776 
4.776 

4.780 4.8 18 
4.781 G.tr20 
4.782 4.621 
4*7t)3 4.823 
4.764 4.624 
4.7YS 
4.765 

t-E 
41787 

4.625 
z!;t; 
4:L128 
4.629 

4.780 
4.768 
4.769 
4.790 
4.790 

xi32 
Y:632 
4.ti33 
4.834 

4.791 
4.791 
4.792 
2. J;f 

. 

4.793 
4.793 
4.794 
4.7Y4 
4.795 

2% 
41836 
4.637 
4.838 

4.79s 
4.795 
5. ;:a 
4:797 
4.797 
?77% 
41798 
4.79a 

4.04s 
4.645 
4.646 
4.046 
4.ki47 

4.799 
4.799 
4.799 
4.833 
4.800 

4.802 
4.802 
4.803 
4.803 
4.803 
4.803 
4.804 
4.834 
46-8002 . 

t- ~00~ 
4:805 
4.tjc)b 
4.836 

4.as5 

4.857 
t-:55; 
4h58 
4.858 

4.809 
4.809 
4.dc)Y 
4.809 
4.dllI 

4.d59 
4.659 
4.860 

x% . 
4.861 
4.061 
4.)362 
4-85; . 
4.&63 
4.063 
4.663 
:-E22 . 
4.065 
4%~ 
41866 
4.666 
G.d&b 
4.867 
ziz:: 
4:d68 
b-d68 
4.b68 
4.869 
4%; . 
4.870 
4.b70 
4.870 
4.871 
4.d7L 

4.882 
4.884 
4.887 

44-x . 

4.908 
4.909 
Kif2 
4:913 

:-99;5 
41916 
4-x . 
4.919 
4.920 
4.921 
4.9 2 

z 4.9 3 
4.924 
4.925 
4.926 
t-z . 
4.928 
4.929 
4.930 
4.931 
4.932 
4.932 
4.933 
4.934 
x32 . 

4.943 
4.944 
4.945 
4-98 . 
4.947 
4-E 
4:94ç 
4.949 

4.z;: 
4:951 
4.952 
4.952 

4-z 
41954 
4.955 
4.955 
4.956 

4.959 
4.959 
4.960 
4%': . 
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ISO 4x56-1981 (E) 

Table 54 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 3.00 

s - maximum effective tooth thickness, circular = 4.712 vmax - 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dee DFe Die 
Form Minor s S Major 

diameter diameter diameter 
min = vmax + (T + A) = actual min. tooth thickness, circular 

max. min. min. 4H 5H 6H 7H 

18.0000 
21.0000 
24.0000 
27.0000 
30.0000 

zz -8888 
39: 0000 

4E%8 . 

63.0000 
66.0000 

C;EE% 
75:oooo 

78.0000 
81.0000 
K%: 
90:oooo 

95 l o08% 
99:oooo 

%f-8888 . 
108.0000 

:tt-8888 
117:oooo 
120.0000 

123.0000 

21~-00000~ 
B%f8888 
138.0000 
141.0000 
K47'O888 
150:0000 

153.0000 
156.0000 
159.0000 
162.0000 
165.0000 

168.0000 
171 .oooo 
174.0000 
177.0000 
180.0000 

K6-8888 
189:OOOO 

i&%88 
198.0000 
201.0000 
fiKc% 
210~0000 
213.0000 
216.0000 
219.0000 
222.0000 
225.0000 

228.0000 
231 .OOOO 

%%aO 
240:0000 

243 .OOOO 
246.0000 
249 .OOOO 

223kfi888 
258,OCOO 
261 .OOOO 
266:-8888 
270:0000 

273 .OOOO 

3x00~ 
282:0000 
285.0000 

%Y%E 
294:0000 
297.0000 
300.0000 

28.5788 

41.5692 

36.00 
39.00 
42.00 

:8-8x . 
51.00 

%- 88 
60: 00 
63.00 

54.5596 

;x;8 
6213538 
64.9519 

E4E 
72:7461 
75.3442 
77.9423 

66.00 
69.00 

;xo 
78:00 

E-88 
07:oo 
90.00 
93.00 

Bix3~t 
85:7365 
88.3346 
90.9327 

93.5307 
96.1288 
98.7263 

:8:-M . 

106.5211 
109.1192 
111.7173 
H:::t55 

111.00 
K- 88 
12o:oo 
123.00 

E-~~~5 
124:7077 
127.3057 
129.9038 

w88 
132:OO 
M-88 . 
141.00 
144.00 
:45El 
153:oo 

t3x8Ki 
137:6980 

KY 88 
162:00 

140.2961 165.00 
142.8942 168.00 

ZKEt 
lSO:6884 
153.2865 
155.8846 

158.4827 
101.0807 
y; .g 8; 
168:87 0 4 

:eBx 
192: 00 

W88 . 
201.00 

216.00 

22:;':: 
225: 00 
228.00 

197.4538 
200.0519 
202.6500 
205.-2480 
207.8461 

231.00 

m% 
240:00 
243.00 

2KE 
215:6403 

$kE% . 

223 -4346 
226.0326 
228.63C7 
231.2288 
233.8269 

246.00 239.48 237.18 
249.00 242.48 240.18 
252.00 245.48 243.18 
255.00 248.48 246.18 
258.00 251.48 249.17 

2Ez439 
241:6211 
244.2192 
246.8173 

261.00 
264.00 
267.00 
270.00 
273.00 

276.00 

249.4153 
E-K; 
257:20Ç6 
259.8076 

291.00 284.47 282.16 
294.00 287.47 285.16 

$;;-8; 
290.47 288. lb 

. 293.47 291.16 
303.00 296.47 294. lb 

21.00 
2;-88 
30:oo 
33.00 

12.31 
15.30 
18.30 
2' tz . 

4.670 
4.665 

Gc’Ei 
4:668 

27.29 4.667 
4.667 
4.666 
4.666 
4.666 

42.27 
45.27 
48.27 
51.27 
54.26 

zz 
4Z664 
4.664 
4.664 

4.03 7 

57.26 
60.26 
63.26 
66.25 
69.25 

4’:663 
4:663 

4’2523 . 

4.662 

4-z 
41661 
4.661 

4.634 
4.034 

r-b;: 
4:dZ 

4%: 
4163 1 
4.b5 1 
4.630 

87.24 4.661 

Fi- 22: 
96124 

fi%8 
41660 

99.24 4.660 

4.630 

102.23 4.660 4.628 
4.627 
4.627 
4.627 
4.626 

117.23 
K?I2 
i 

26: 22 
29.22 

E25- I; 
138:22 
141.21 
144.21 

4.658 
4.658 

X8 
4:6S 4 

4.651 
4.657 
4.657 
4.657 
4.657 

x% 
+:bL5 

25$2 . 

4.6;LQ 
4.624 
4.bLb 
4.623 
4.623 

147.21 

25siE: 
156:21 
159.21 

4.656 4.6L3 

4%: 
4:656 

‘t-bf? 
4:6L2 

4.656 4.622 

162.2 1 
'1x8 
171:20 
174.20 

4.656 
4.655 
4.655 

t-S% . 

4.655 
4.654 
4.654 
4.654 
4.654 

4.62 1 
4.bLi 
4.621 
4.6i 1 
4.b20 

4.620 

194.50 192.19 
197.50 195.19 
200.50 198.19 
203.50 201.19 
206.49 204.19 

4.654 
4.654 
4.653 

44%; . 

4.619 4.566 4.418 
4.bL8 4.566 4.477 
4.bL8 4.56s 4.477 
4.618 4.565 4.476 
4.618 4.564 4.476 

207.19 
210.19 

f E E 
219: 18 

4.617 

x7 
41617 
C.b16 

224.49 222.18 
225.18 
228.18 
231.18 
234.18 

4.6 52 
4.652 

MI 
41652 

t-2: 
41651 
4.651 
4.651 

254.48 252.17 
257.48 255.17 

253-4: 
266:47 

w 1: 
264: 17 

4.651 
4.651 
4.651 
4.650 
4.650 

4.414 

269.47 267.17 
r-%3 
41412 
ri-b12 
4.612 

4.649 
4 -649 
4.64% 
4.649 
4.649 

4.543 
4-g8” 
4;S!i6 
4.534 

4.532 

4-E: 
41527 
4.525 

4.524 

4-52: 
4:519 
4.518 

4.517 

z:: 
4:513 
4.512 

4.511 

4.506 
4.505 
Q-SO4 
4.503 
4.502 

4.501 

4 -496 
t-2:; 
41494 
4.493 

:-:9; 
41491 
4.490 
4.489 

4.489 
4.488 
4.48 7 

t-t:: . 
4.48s 
4.484 

t-t:3 
4:482 

4.481 
4.481 
4.480 
4.479 
4.479 

4.47s 
4.474 
4.474 

Xl . 

4-z: 
4:471 

t-z . 
4.469 

4%: 
41467 
4.467 

t-4:; 
4Z465 
4.464 
4.464 

4.463 

4.461 

4.607 
4.bO5 
4.603 

xi: . 

4.594 
4.593 

t-z23 
A91 

4.586 
4.506 

r-5:: 
4:584 

4.580 
4.580 

4:578 r-z: 

4.577 
4.577 

:-;2 
4:575 

4.575 
4.574 

4:573 f-5% 

:-ST: 
4:572 
Y.571 
4.571 

4.570 

5-z: 
41569 
4.568 

4.568 
- 4.568 

e-567 

2 . 3% 

4.564 
4.564 

t-z 
41562 

4.562 

:-2% 
Y:561 
4.561 

4.560 
4.560 
4.559 

*-5555% . 
4.558 

2~~: 
4:557 
4.557 

4.557 

zz5 
ri:556 
4.55s 

4.555 
4.555 
Y.554 
4.554 
4.554 

30.05 
32.99 
35.94 
38.9C 
41.87 

44.84 
47.81 

5x: 
56:74 

59.73 
62.71 
65.70 
68.68 
71.67 

89.62 
92.61 
95.60 
98.60 

101.59 

::2- z2 
125:55 
M! 25 
134.54 

::o- z2 
143:54 
146.53 

149.53 
152.53 

K8-55 
161:52 

164.52 
167.52 
170.5 1 

w3 . 

179.51 
182.51 

::a-z” 
191:s 8 

209.49 
2 12.49 
215.49 
218.49 
221.49 

227.49 
230.48 

Et: . 

272.47 

Zf8-t77 
281:47 
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Table 55 - Interna1 spline 

30 degree pressure angle - Side fit - Fillet root -- Module = 2.50 

E vmin = minimum effective space width, circular = 3.927 

z 

Number 
D 

Pitch 
Db 
Base 

Dei 
Major 

DFi 
Form 

Oii 
+ (T+ Â) = actual max. space width, circular 

of teeth diameter diameter diameter diameter 
Minor Emax = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

15.0000 
17.sooo 
22X888 
25:0000 

23O'Ez 
32:SOOO 
3-058008 . 

42.os0088 
45:oooo 
2: -050088 . 
s2.5000 
55.0000 
57.5000 
60.0000 
62.5000 

WO8~ 
70:oooo 
E%% . 
77.SOOO 
E?%X 
l33:gggg 

. 

z” ki888 
95:oo 0 

8 97.50 0 
100.0000 
102.5000 
105.0000 
:t70'ii 88 8 
112:SOOO 

K-:888 
y2"hggg 
125:OOOO 
127.5000 
130.0000 
132,SOOO 
135.0000 
137.5000 
140.0000 
142.5000 

4 .oooo 
15 4 .5000 
150.0000 

152.5000 
:Ri%8 8 
:620%08 
165.0000 
w0888 ng:;ggg 

. 

:EEo 
:83h8 
1 7:sooo ! 

190.0000 
192.5000 
195.0000 
197.5000 
200.0000 
202.5000 
205.0000 
320-Fi800 
212:5000 

zso400 
;;<:%Mg 
237:SOOO 
240.0000 
;:~-5888 
24735000 
250.0000 

;;.;W& 
28:1458 
30.3109 
32.4760 

19.78 
zz- 27: 
27129 
29.79 

3%; 
37:30 
29 $00 . 

34.6410 
36.8061 
38.9711 
41.1362 
43.3013 

t; l 23f1 49Z7965 
z-9rt65 . 
%EST 
60:6218 
62.7868 
64.9519 
67.1170 82.34 
612’24%! 
73:6122 

%-;4 
89:84 

75.7772 92.34 

77.9423 
80.1074 
BsZ-fZ 4 3 
86:6025 
88.7676 
;3-90%; 
9!c2628 
97.4279 
99.5929 

f83-~3!~ 
1 

06~0881 
08.2532 

110.4182 
112.5833 
114.7484 
MKl; . 

94.84 
99% 

102:35 
104.85 

107.35 
'1!29% 
114:85 
117.36 

t:29’~66 
124186 
K- 866 . 
:32-E 
137:37 
139.87 
142.37 
144.07 
147.37 
i 'j;-3: 
154:87 

1;ygg 
1 3d3990 

'~79% 
1 62138 

138.564 164.88 
140.729 t 167.38 
142.8942 169.88 

x-75;9498 
168:8750 
p$‘Wgf 

. 

17S.37C2 
177.5352 
Kl-2% 
184:0304 

194.89 
W~ 
202:39 
204.89 
2c7.39 

186.1955 
188.3605 
Eml 
19418557 
197.0208 
199.1859 
$8 -53% 4 
205:6810 

219.90 
222.40 
%‘48 
229:90 
232.40 

207.t461 
210.0112 
3 f4- 174% 
216:5064 

54x1’ 
249:91 
252.41 
254.91 

18.00 13.58 
20.50 15.90 
23.00 18.28 
25.50 20.68 
28.00 23.11 
30.5C 25.54 
33.00 28.00 
g.;g g.;z 
40:50 35:39 
43.00 y& 
45.5c . 
fi. g 

8 
pg 

53:oo 47179 
5S.SO SO.27 
58.00 52.76 
65: g.5; 8 0 60:23 g.fz 

:8-oc 552’ 72 . s 38 . 58 
75=50 %-19 
78.00 72169 
80.50 75.18 
83.00 77.68 
85.50 80.17 
88.00 82.66 
90.50 85.16 
93.00 87.66 
95.50 90.15 
98.00 92.65 

lCO.5C 95.14 
103.00 57.64 
105.5c 100.14 
108.00 102.63 
11c.50 lC5.13 
113.00 107.63 
115.50 110.12 
118.00 112.62 
120.50 115.12 
123.00 117.62 
125.50 120.11 
128.00 122.61 
130.50 12s. 11 
133.00 127.61 
135.50 130.10 
138.00 
140.50 

1 32.60 
35.10 

143.00 137.60 
145.50 140.10 t 50.50 48.00 145.09 142.60 
153.00 147.59 

lS5.5C 150.09 
158.00 152.59 
160.50 lS5.09 
163. 
165. 8 

0 157.59 
0 160.08 

168.00 162.58 
170.50 165.08 
173.00 167.58 
175.50 170.08 
178.00 172.58 
18O.SO 17S.08 
i83.00 177.58 
185.50 180.08 
188.00 182.57 
190.50 185.07 
193.00 187.57 
195.50 190.07 
lS8.OC 192.57 
200.50 195.07 
203.00 197.S7 
205.50 200.07 
208.00 202.57 
210.50 205.07 
213.00 207.57 
215.50 210.06 
218.00 212.56 
220.50 215.06 
223.00 217.56 
225.50 220.06 
228.00 222.56 
230.50 225.06 
233.00 227.56 
235.50 230.06 
238.00 232.56 
240.50 235.06 
243.00 237.56 
245.50 240.06 
248.00 242.56 
250.50 245.06 
253.00 247.55 

;*E: 
3:968 
3.968 
3.569 

3.969 3.9Y5 

E770 
3:971 

;-;;g 
LYY7 

3.971 3.YY7 

3.971 
3.972 
,'s';$ 
x973 

3.YY8 
3.998 
3.9Y9 
4.3dO 
4.000 

3.973 
3.973 
3.973 
3.974 
3.974 

4.000 4.042 

3.574 
3.97s 

XE 
3:975 

3.976 
3.976 
3.976 
3.976 
3.976 

4.003 
4.003 
4.003 

:-0:: . 

4.ocI5 
4.00s 
4.005 
4.Od6 
4.c)O6 

3.977 
3.977 
3.977 

wr7 . 

3.978 
3.978 

~-~E 
3:978 

t-88: 
4:307 

e- 0;: . 

2 000088 
4:009 
4.009 
4.309 

;-z 
3:979 
3.979 
3.979 

4.OAO G-i)56 

3.979 
3.980 
3.980 
3.980 
3.980 

3.981 
3.981 
3.981 
3.982 
3.982 

4.011 
4.Oli 
4.012 

mf . 

4.OI2 
4.013 
4.013 

t-E: . 

4.014 

c-oit: 
4:oi4 
4.015 

3.982 
3.982 

M2 
31982 

3.983 
3.983 
3.983 
3-w . 

3.983 
3.983 
3.984 
3.984 
3.984 

4.015 
4.015 
4.01s 
t-g;: 

. 

4. Olb 

3% 
4:017 
4.017 

3.984 
3.984 
3.984 

33’982 . 

3%: 
3:985 
3.985 
3.985 

4.017 

*c-3; 
4:OA8 
4.018 

4.OA8 
4.3La 
4.019 
4.019 
4.OiY 

4.019 

4.020 

3.986 
3.986 
3.986 
3.Ç86 
3.986 

4.ù33 
4.034 
4.035 
4.036 
4.037 

4.038 4.104 
4.q39 4.106 
44-828 
4L41 

4. :a; 
4:110 

4.945 

4'8466 
4:047 
4.348 

4.111 
4.112 
4.113 

4-E . 

Y6 . 
ii 8 

4:119 
4.120 

4.048 
4.049 
4.049 

4-o%! . 

4.051 
4.052 
4.052 

4% . 

4.os4 

t-!Ez 
4:055 
4.055 

3% 
4:131 
4.132 
4.133 

4.060 
4.061 
4.061 
4.062 
4.062 

XE 
4:063 
4.063 
4.064 

2 ::4 
4:135 

4-x . 

4.137 
4.138 
4.138 

2 KO . 

4.140 
4.141 
4.142 

4. ::3 . 

4.143 
4.144 
4.145 
4.145 
4.146 

4.064 
4.065 
4.065 
4.065 
4.066 

4.147 

2-0055 
41067 
4.û67 
4.067 

4.149 

2 El! 
4:151 
4.1s2 

4.068 
4.060 
4.068 

:-:669 . 

4.070 
4.070 

4G-tG8 
4:071 

4.152 
4.153 

t-E 
4:154 

4.155 
4.156 

4. :53 
4:157 

4.071 
4.071 

ZE 
4:072 

4.073 

x3 
4:u74 
4.074 

x54 
4h75 
4.075 
4,i)75 

4.158 
4.158 
4.lS9 

?:58 . 

4.160 
4.161 

2 E2' 
4:162 

4.163 
4.163 
4.164 

4. :t: . 

78 
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ISO 4156-1981 (El 

Table 56 - External spiine 

30 degree pressure angle - Side fit - Fillet root - Module = 2.50 

S vmax = maximum effective tooth thickness, circular = 3.927 

1!5.@000 
17.5000 
W888 
25~0000 

12.9904 
15.1554 
17.3205 
19.4856 
21.6SC6 
23.8157 

6S.0000 
67XC88 
72:5000 
7s.0000 
77.scco 
820'580000 
8S:OOO0 
87.5CCO 

34.6410 
36.8061 
38.9711 
41.1362 
43.3013 
45.4663 
497'61955 
fil:9615 
54.1266 

5XST 
60:6218 
66t'x . 
67.1170 

90.0000 
92.5000 
~~*5°00 

1Co:o 888 
102.5000 
:i3*%800 
110:0000 
112.5000 
115.0000 

77.9423 
81'~972~ 
8414375 
86.6025 

88.7676 
99EW 
9S:2628 
97.4279 
99.5929 

127.5000 
130.0000 
132.5000 
135.0000 
137.5000 

140.0000 
142.5000 
145.0000 
147.sooo 
150.0000 

:wcM 
157:sooo 
tW!88 
:sw 8 8 
170:0000 
:~5'~a08 . 

1 
77.5000 
80.0000 

182.5000 
K:5888 

132.0689 
134.2339 
136.3990 
fik?f# 

142.0942 167.50 
14s.os93 170.00 
1tym: 
1 ds545 

:wioo 
177:50 

190. 0 
S 88 192. 0 

:995*50ao0 
2oo:oooo 
202.5000 17S.3702 

f3 x 
181:8653 
184.0304 

5:w0000 
22o:ccoo 

i fiel* m55 
190:5256 

222.5000 192.69C7 
225.0000 194.0s57 
227.5000 
230.0000 
232.5000 
23357'!8!0 . 
240.0000 
245-88~ 
247:5000 
2s0.0000 

197.0208 
199.18S9 
201.3509 
203.5160 
205.6810 

z D Db Dec DFe Die 
Number Pitch Base 
of teeth diameter diameter 

Major Form 
diameter diameter 

Minor Smin = S,,,, 
diameter 

+ 1 T+ A) = actual min. tooth thickness, circular 
max. min. min. 4H 5H 6H 7H 

13.08 10.22 
L5.4C 12.72 
17.78 20.18 ;;.$$ 
22.61 20:21 

30.00 
32.50 
35.00 
37.50 
40.00 

29:95 ;;AI; 
22.71 
t ci.20 7.70 

32.42 30.20 
34.8Ç 32.70 

42.50 
W% 
5o:co 
52.50 

37.36 35.19 
39.84 37.69 
42.32 -40.19 
44.80 
47.29 :;A; . 

55.00 
57.50 
%?!iO 
65:OO 

49.77 47.68 

57:24 ;i.;; 
50.18 
%*Ei 

59.73 57167 

70*~8 
72:S0 
75.00 
77.50 

62.22 60.17 
64.71 62.67 
67.20 65.17 
69.69 67.67 
72.19 lO.i7 

80.00 74.68 72.66 
82.50 
85.00 

77.18 75.16 
79.67 77.66 

87.50 02.16 
90.00 84.66 fil&;; . 
92.50 
%*!Ci 

t 
0o:oo 
02.50 

87.16 85.16 
89.65 87.65 
92.15 90.15 
94.64 92.65 
97.14 95.1s 

105.00 
:9~*000 
112150 
11s.00 

99.t4 97.6s 
102.13 100.15 
104.63 102.65 
107.13 105.15 
109.62 107.64 

117.50 
120.00 
EEo0 
127:50 

142.50 
145.00 
147.50 
E*E . 

155.00 
157.50 
160.00 
1s 

6 .50 
6 -00 

H4:%3 w5: 
117.12 llS:14 
119.61 117.64 
122.11 120.14 
124.61 
127.11 

1 22.64 
25.14 

129.60 127.63 
132.10 130.13 
134.60 132.63 

13 kA8 f3M 
142.lC 140.13 
144.59 142.63 
147.09 145.13 

149.59 147.63 
152.09 150.12 
154.59 152.62 
M:Se' mi5 

‘152*E 
167:08 

wbt 
165:12 

169.58 167.62 
172.08 170.12 

180.00 174.58 
f 

72.61 
177.08 75.11 
179.58 177.61 
182.07 180.11 
184.S7 182.61 

192.SO 
195.00 
197.50 
200.00 
202.50 

W:SJ BR5i 
192.07 190.11 
194.57 192.61 
197.07 195.11 

W38 
210:oo 
212.50 
215.00 

199.57 197.61 
202.07 200.10 
204.57 202.60 
207.C7 205.10 
209.56 207.60 

222.50 217.06 215:lO 
225.00 219.56 217.60 
227.50 222.06 220.10 
230.00 224.56 222.60 
232.50 227.06 225.10 
23S.00 229.56 227.59 
237.50 232.06 230.09 
240.00 234.56 232.59 
242.50 237.06 235.09 
245300 239.56 237.59 
247.50 242.06 240.09 
250,GO 244.S6 242.59 
252.SO 247.05 245.09 

?E:: 
3:886 
3.886 
3.885 

3.885 
3-i% 
3:883 
3.883 

CE 
3:aa2 
3.882 
3.881 
3.881 
3.881 
3.880 
3.880 
3.880 

3.878 
3.878 
3.878 
?Et . 

3 
,877 
.a77 

3.877 
x77-: . 
3.e76 
3.876 

XE 
3:876 

3 m 
3*K 
3Za75 

3.875 

3. 8 2 
31073 
3.873 
3.873 

3.873 
;*x . 
MB 

w1' 
31870 
3.870 
3.870 
3.870 
3*!% 
3h7c 
3.869 
3.869 
3.869 
3.869 
3.869 
3.869 
3.869 

3.868 
3.868 
?E 
31868 

3.856 
3.655 
3-2: 
31854 
3.654 
+(23 
m3 
3:8S z 
3.851 
3.651 
3.851 
3.630 
3.850 

3.846 
3.846 
3.845 
3.645 
3.845 
3.8e4 
g*tc*; 
3:844 
3.843 
3. 43 

tz 
s.85; 
3:842 
ha42 

3: 2 if 
3.841 

x: . 

EEO 
3:840 
3.84 
3.d3 8 

3.839 
3.839 
3.:;; 
3Za3a 

3.c)38 
3.a3a 
>.a38 
pi;; 

. 

3.837 
5.837 
3.836 
3.836 
3.t336 
3.836 
3.836 
3.835 
3.835 
.3.835 
3. 35 

8 3. 35 
3-3 
31634 
3.834 
Li@4 
j3*%3 
3L33 

p;;; 
3:ti32 
3.832 
3.832 

A.827 
:%i 
3:823 
3.822 
3.821 
3.820 
pi;; 
S:8L7 
3.016 

3.812 
3.811 
3.811 
3.810 
a.809 
a.809 
3.808 
3.807 
OAK . 

i-8 ti 8 
3:805 
3.804 
3.803 
3.803 
3.802 
3.802 
$.gj 

. f 

3.798 
3.798 
3.797 

x5 . 

3.794 

3.790 
3.789 
3.789 
?3!8 . 

3.783 
3.783 
3.782 
3.782 
3.782 
3.781 
3.781 
A.781 
;*;g . 
3.780 
a.779 
3.779 
3.779 
3.778 

3.768 
?E3 
3:761 
3.759 
3.757 
3.756 
3'77% 
3:751 
3.750 
3.748 
3.747 
3-E . 
3.743 
;*34: 
3:740 
3.739 

3.729 
3.728 
3.727 
3:% 

3.724 

3.7 1 
3.7 0 z 
3.719 
3.718 
3.718 

3 
,717 
,716 

3.716 
3.715 
3.714 

;-2i 
3: 709 
3.709 
3.708 
3.707 
;*x 
3:7C6 
3.705 
3.705 
3'7783 
3:703 
3.7C2 

WI 
3.701 
3.700 
3.700 
3.699 

3%5 
3:655 
3.6694 . 
3.694 
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ISO 41564981 (El 

Table 57 - Interna1 spline 

30 degree pressure angle - Side fit - Fillet root - Module = 2.00 

Evmin = minimum effective space width, circular = 3.142 

z D Db Dei DFi Dii 
Number Pitch Base Major Form 
of teeth diameter diameter diameter diameter 

Minor E,,, 
diameter 

= Evmin + (T + A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

St-o0880 
26:0000 
28.0000 
30.0000 

19.0526 
20.7846 
KK 
2S:98C8 

32.0000 
34.0000 
36.0000 
t0*:::0 0 
42.0000 

27.7128 
29.4449 
::*&KG 
34:6410 
36.3731 
38.1051 

4?5Z 
43:3013 

52.0000 
W888 
58:OOOO 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 

45.0333 
46.7654 
48.4974 

E-9253 0 
53.6936 
55.4256 
x859777 
60:6218 

72.0000 
74.ocoo 
;i?o:ooo 
8O:OCCO 

62.3538 
64.0859 
65.@179 
67.5500 
69.2820 

E *K!O 
86:ocoo 
88.0000 
90.0000 

71.0141 
72.7461 
;64*tcE 
77:9423 

92.0000 
94.0000 
;fY8:800 

100:0000 
102.0000 

79.6743 
wx 
84:07C5 
86.6025 

112.0000 
K-8880 
118:OOOO 
120.0000 

88.3346 
90.0666 
91.7987 
93-m . 
96.9949 
98.7269 

:%K9~0 
103:9231 

K-OfE 
136:0000 
13a.0000 
140.0000 

:t:-OiO: 
146:OOCO 
148.0000 
150.0000 

lOS.C551 
107.3872 
109.1192 
tt02-85x 0 
114.3154 
'1f67%94 

i 
19:5115 
21.2436 

122.9756 
124.7077 
:Iw12: 
129:9038 

:w%B 
156:OOOO 
tZ!N@# 

131.6359 

tbZ -8088 
166:oooo 
168.0000 
170.0000 
172.0000 

K2-62~: 
143:7602 
145.4923 
147.2243 
148.9564 
150.6884 
lS2.42OS 
154.1525 
15S.8846 

182.0000 
W% 
l88:oooo 
190.0000 
192.0000 166.2769 
194.0000 168.CO89 

W8888 
2oo:oooo 

W4% 
173:2051 

10.3923 
12.1244 
13.8564 
15.5885 
17.3205 

15.86 
119-E 
21187 
23.87 

35.88 
37.89 
39.89 
41.89 
43.89 
45.89 
47.90 

47% 
53:90 
55.90 
57.91 
59.91 
61.91 
63.91 
65.91 
67.91 
69.91 
WE . 

85.92 
87.93 
89.93 
91.93 
93.93 

WE 
99:93 

:0:-E . 
105.94 

125.95 
127.95 
129.95 
t :3-3 . 
135.95 

145.56 

165.96 
167.97 
:c;x 
173:97 

185.37 
187.97 
189.97 
:ws8 . 

:FE 
19+8 
%- Z8 . 

14.40 10.86 
16.40 12.72 
18.40 14.62 
20.4C 16.54 
22.4C 18.48 
24.40 20.44 
30:40 $y; 26:34 $2. ;g 

32.40 28.31 
34.40 30. 5 
36.40 32. 1 7 
38.40 40.40 32.;: 
42.40 38:23 
44.40 40.22 
46.40 42.21 
48.4C 44.20 
50.40 46.19 
52.40 48.18 
54.40 50.17 
;6$g 52. 'r; 
6G:40 S6:16 
62.40 58.15 
z-4: 60.14 
68:4C sz- :4 
70.40 66113 
72.40 68.13 
74.40 76.40 p1'g 
78.4C 74:12 
80.40 76.11 
82.40 78.11 
84.4C 80.11 
86.40 82.11 
88.40 84.10 
9c.ec 86.10 
92.40 88.10 
94.40 96.4C ;y: 
98.4c 94009 

100.40 96.09 
102.40 98.09 
104.40 100.09 
106.40 102.09 
108.40 lC4.C8 
110.40 106.08 
112.40 ioa.08 
114.40 110.08 
116.40 112.08 
118.40 114.Ct 
120.40 116.07 
122.40 118.07 
124.40 120.07 
126.40 122.07 
128.40 124.07 
130.4C 126.07 
132.40 128.07 
134.4c 130.c7 
136.40 132.07 
138.40 134.06 
140.40 136.06 
142.40 138.06 
144.40 140.06 
146.40 142.06 
148.40 144.06 
15C.4C 146.06 
152.40 148.06 
lS4.4C 150.06 
156.40 152.06 
i58.4c 154.06 
KS:48 Ki:% 
164.40 160.05 
166.40 162.05 
168.4C 164.05 
170.40 166.05 
172.40 168.05 
174.40 170.05 
176.40 172.05 
178.40 174.05 
180.40 176.05 
182.40 178.05 
184.4C 180.05 
186.40 182.05 
les.40 184.05 
19C.40 186.05 
192.40 188.05 
194.40 190.05 
196.40 192.05 
158.40 194.04 
200.40 196.04 
202.40 lÇ8-n4 

xi 
3:180 
MO . 
3.181 
3.181 
3.182 
;-:3 . 

3-H3 
3:1as 
3.184 
3.184 
3.184 
3.184 
w: 
31185 

3.188 
3.188 
3-E 
3:188 
3.188 
;-E 
3: 189 
3.189 
3.189 
3.189 
3.190 
3.190 
3.190 
3.190 
:-:zo 
3:191 
3.191 

3-E 
3:192 
3.192 
3.192 
3.192 
3.192 
3.193 
3.193 
3.193 

3.194 
3.194 
3.194 
3.194 
3.194 
3.194 
3.194 
3.194 
z- E . 
3.195 
3.195 
3.195 
3.195 
3.195 

3.196 
3.196 
3.196 
w66 . 

3-f;; 
3:2ûl 
3.203 
3.204 

3.234 
3.L35 
3.237 
3.238 
3.239 

3rLO5 
j-fg 
3:m 
3.i07 

?$41 
3:242 
3.2: . 
3.244 
;-$g 
31247 
3.L47 

3.210 
5.210 
3.211 
3.211 
>.2Al 

3.248 
3.249 

3% 
3:2S1 

3.212 
3.212 
Lb.212 
3.215 
3.213 

3.251 

3.215 
3.2L5 
3.216 
3% . 
3.217 
3.217 
3.217 
3.217 
3.2La 

3.256 
3oi57 
3-i;; 
3:258 

3.218 
3.LlB 
ai 
3:2A9 
3.219 
3.215 
3.220 
3.220 
3.223 

3.259 
3ois9 
3.260 
;.;g . 

E2 
3:i62 
?E . 
3.263 
3.i63 
~.~~~ 
3:d64 

;.g; 
31~66 
3.~66 
3.266 
3.~67 
3.267 
3.267 
3.~68 
3.L68 

3.223 
3.223 
3.223 
3.LLJ 
3.224 

3% 
3:d69 
3.269 
3.270 

3.224 
3.2174 
J-$f4 
dz225 

3rL70 
;.:g 
3Ii71 
3.271 

3.225 
3.225 
3% 
3:Lïb 

3.~72 
3.272 
3.272 
kLLf3 

3.226 
3.226 

3% 
3:2L7 

3.L73 
3.273 
3.274 
3.274 
3.274 

3.227 
3.227 
3+7 
;.y; . 
3.228 
3.228 
3.228 
3.2Ld 
j.LLtl 

3.275 3.355 
3.275 3.355 
3.275 3.355 
3% . x5: . 
3.276 3.357 
3% 
3:L!77 

3'3587 
3:358 

3.L77 3.359 
3.229 
3.229 
;.$$; 
3:LZY 

3.278 

3% 
3:294 
3'22% . 
3.299 

3.306 
3.307 
3.308 
3-E: . 

3.317 
3.318 
3.319 
?38 . 
3.321 

3-32: 
3:327 
3%X 0 
3.329 
?338 
3:331 
3.332 
3.332 
3.333 
3.334 
3% 0 
3.336 

3.342 

;- it3 
3:343 
3.344 
3.344 
3.345 
:-3:: 
3:347 
3.347 

3.359 
Et2 
3:360 
3.361 

80 
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SO 4156-1981 (E) 

Table 58 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 2.00 

s vmax = maximum effective tooth thickness, circular = 3.142 

D 
Pitch 

diameter 

Db 
Base 

diameter 

De, DFe Die 
Form Major 

diameter diameter 
Minor Smin = s,,,, 

diameter 
+ ( T + A) = actual min. tooth thickness, circular 

max. min. min. 4H 5H 6H 7H 

12.0000 
14.0000 
K?G:: 
20:oooo 

32.0000 ;; l g; 
38:0000 
40.0000 

52.OCOO 
54.0000 
56.0000 
58.0000 
60.0000 
62.0000 
64.0000 
66.0000 
68.0000 
70.0000 

72.0000 
74.0000 
76.0000 
78.0000 
80.0000 

s84 *%!a 
86:oooo 
88.0000 
90.0000 

102.0000 

112.0000 
114.0000 
i'r 8-8888 
120:0000 

122.0000 
124.0000 
126.0000 
128.0000 
130.0000 
132.0000 
134.0000 
136.0000 
138.0000 
140.0000 

152.0000 
154.0000 
:w% 8 8 
160:0000 
162.0000 
164.0000 
:z *SS% 
170:0000 
172.OCOO 

192.0000 
X-8888 
198:OOOO 
200.0000 

10.3923 
12.1244 
'15%; 
17:3205 

:5-88 
18:OO 
20.00 
22.00 

19.C526 24.00 
20.7846 26.00 
22.5167 28.00 
24.2487 30.00 
25.9808 32.00 
27.7128 
29.4449 
31.1769 
32.9090 
34.6410 
36.3731 
38.1051 
QMZ 
43:3013 

366' 88 
38:00 
2% . 
44.00 

45.0333 
44.7654 
%x5 
51:9615 

2% 
58fOO 
60.00 
62.00 

53.6936 
55.4256 
5x9777 
60:6218 

66288 
68:oo 
70*00 
72.00 

62.3538 74.00 
66xE; 
67:SSOO 

%*88 
80:00 

69.2820 82.00 

77FEf 
74:4782 
E-94% . 
79.6743 
81.4064 
it l 8% 

0616025 

84.00 

94.00 89.70 88.07 
96.00 91.69 90.07 
98.00 93.69 92.07 

100.00 95.69 94.07 
102.00 97.69 96.06 

i 
04.00 
06.00 

W88 
112:oo 

105.6551 
107.3872 
109.1192 
w58:3 . 
114.3154 
K-K 
119:5115 
121.2436 

124.00 119.67 118.05 
126.00 121.67 120.05 
128.00 123.67 122.05 
130.00 125.67 124.05 
132.00 127.67 126.05 

122.9756 
124.7077 
:2#G 
129:9038 

134.00 
136.00 
138.00 
E-88 . 
144.00 
146.00 
112-008 
152:OO 
154.00 
156.00 
Zbos-88 
162:00 

140.2961 
142.0282 
143.7602 
:tw23 . 
148.9564 
zss-4% 
154:1525 
155.8846 

164.00 
E- 88 
17o:oo 
172.00 

K-ii0 
178:O 8 
'le8E00 . 
184.00 
KÏ8 
19o:oo 
192.00 

:w 8.14 

14:22 
10.14 
12.14 

f8-g g-p . . d 
20.04 
22 00 E?ll 
23:96 22:12 
25.94 $5':2 
27.91 . 
29.89 28.12 
;y; 30.11 
35184 :t*:: 
37.83 36:ll 
39.82 38.11 
41.81 40.10 
43.80 42.10 
g.;; 42. ;; 

. . 

$y ;y; 
53:76 52:09 
55.76 t55.tl; 
57.75 . 
59.74 58.09 
61.74 60.09 
63.74 62.09 
g.$; t33.g 

. . 

69.72 68.08 
71.72 70.08 
73.72 72.08 
g.;; g.clg 

. . 
79.71 78.08 
81.71 80.07 
83.70 82.07 
85.70 84.07 
87.70 86.07 

99.69 98.06 
101.69 100.06 
103.68 102.06 
105.68 104.06 
107.68 106.06 
109.68 108.06 
111.68 110.06 
11 .60 Ll2.06 
11 3 .67 114.06 
117.67 116.05 

129.67 128.05 
131.67 130.05 
133.66 132.05 
135.66 134.05 
137.66 136.04 
139.66 138.04 
141.66 140.04 
143.66 142.04 
145.66 144.04 
147.66 146.04 
149.66 148.04 
151.66 150.04 
153.66 152.04 
155.66 154.04 
157.65 156.04 
159.65 158.04 
161.65 160.03 
163.65 162.03 
165.65 164.03 
167.65 166.03 
169.65 168.03 
171.65 170.03 
173.65 172.03 
175.65 174.03 
177.65 176.03 
179.65 178.03 
181.65 180.03 
183.65 182.03 
185.65 184.02 
107.65 186.02 
189.65 188.02 
191.65 190.02 
193.64 192.02 
1 

95.64 194.02 
202.00 97.64 196.02 

3.102 

3.c99 
33-099: 
3:098 
3.098 

XE 
31097 
3.097 
3.097 

3-K 
3:096 
EE . 

3.096 

3.095 
3.095 
wz 
3:094 

;%E 
3:093 
3.093 
3.092 
3.092 
3.092 
3.092 
3-8:: . 

x3 
3:091 
3.091 
3.091 

3.090 
3.090 
3-8~8 
3:090 
3.090 
?::; 
3:089 
3.C89 
3.089 
3.089 
x: 
3:CSS 

XG 
3:088 
3.088 
3.088 

:-os88 
3:088 
3.087 
3.087 
3.087 
3-E 
3:C87 
3.C87 

3.079 
3.078 
3.077 
3.377 
3.376 

3.076 
3.075 
3.075 

?% . 

?E 
3:073 
3.072 
3.072 

:*z 
3:071 
yg; 

. 

3.070 

2%~ 
AD9 
3.068 

;.g?; 
3:066 
3.366 
3.066 

3.064 

3.060 
;.gg 
3:060 
3.060 

;*g; 
3hss 
3.059 
3.059 

EE: 
b:O58 
;.g; . 
3.057 
3.G57 
3.oci7 
3.057 
3.057 
3.056 

X8 
A047 
3.045 
3.044 

3.043 
3.042 
; .g;; 
do40 

3.039 
2.038 

SE; 
3:036 

a.035 
3.035 
;.g; 

Ko33 

3.032 
a.031 
3.031 

?838 . 

a.029 
3.029 
9.028 
$.{$$ 

. 

3.024 
3.024 
3.024 

EE3 . 

3.022 
5.022 
;-;;t 

3:021 

3.017 
A.016 
3.016 
pig 

. 

3.015 
A.014 
3.014 
3.014 
3.013 

3.013 
3.013 
3.012 
3.012 
3.012 

:*oo:I 
LOll 
3.011 
3.010 
3.010 

EE 
do09 
3.009 

2 l ooz 
a:008 
3.OC8 
3.007 

3.006 
3.005 
3.005 
;.gg 

. 

2.994 
2.992 
2.990 
2.988 
2.986 

2.Ç84 

Ez 
2:965 
2.964 
2.963 

2.962 
2.961 

2%: 
21959 

2.958 
2.957 

2%~ 
2:953 

5% 
2:953 

EE . 
2.95 1 
2.950 
;w 
2:940 

1 
.947 
,947 

1.962 
21945 
2.944 
~*% 
2:943 
2.942 

FE~ 
2:938 
2.937 
2.937 

;*E: 
2:935 
2.935 
2.934 
2.933 

2.931 
2.931 
2.930 
2.930 
2.929 

2:9Si 
% ,928 
x3 . 

f .E 
2:925 
XE . 
2.924 
2.924 
2.923 
2.923 
2.922 
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ISO 4156-1981 (El 

Table 59 - Interna1 spline 

30 degree pressure angle - Side fit - Fillet root - Module = 1.75 

E vmin = minimum effective space width, circular = 2.749 

z 
Number 

D 
Pitch 

Db 
Base 

Dei 
Major 

DFi Dii 
Form 

diameter 
Minor Emax = Evmin 

diameter 
+ (T+ A) = actual max. space width, circular 

of teeth diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

10.50c0 9.0933 
12.2500 10.6088 
:; *%Ci!8 
17:5000 

:5-a'% 
15:1554 

19.2500 
21.0000 
t: l w 
2632500 
28.0000 
29.7500 
M%i 
35:oooo 

3ME 
40:25 0 8 42.00 0 
43.7500 

~E%i 
34:e575 
36.3731 
37.8%86 

25: 2588 
wM8 
52:5000 

39.4 4 
P3 40.9 9 

42.4352 
43.9508 
45.4663 

54.2500 
wE"a 
59:so 0 8 
61.2500 
63.0000 
64.7500 
i225a8 
7o:oooo 

46.9819 
48.4974 
50.0130 
2-o::: . 
S4.5546 
56.0751 
2m:; 
60:6218 

Wi388 
75.2500 
w5oo8 . 
80.5000 
t:*iiâ 8 8 
SS:7500 
87.5000 
89.2500 
91.0000 
%4*3500 
96:2 00 ii 

%*%8° 
101:500 8 
103.2500 
105.0000 

6 -1373 
3 6 -6529 

65.1604 
56e*Ni . 

P7E 
72: 461 ? 
2KI . 

m% 
80:3239 
kS $50 3 

85*w 
0 7:9016 
89.4171 
90.9327 

106.7500 
Mk%M 
M-W& . 

92.4482 
99?449338 
9619949 
90.5104 

124.2500 
126.0000 
127.7500 
KW8 . 

::~*52:5 
103:0570 
:05*08~~ . 

:o09*x 
110:6348 
112.1503 
113.6658 

141.7500 
143.5000 
145.2500 
147.0000 
148.7500 

115.1814 
116.6969 
::we205 
12112436 
122.7591 

150.5000 
W2~88 
1 s 55: 500 
157.5000 

130.3368 

159.2SCO 
:66: l w% 
164:5000 
166.2500 

1:9-x: 
140:9456 
142.4612 
143.9767 

1 
45.4923 
47.0078 

:E?z2 
151:5545 

‘15% 
17:40 
19.15 
20.91 

::*%i 9.50 
16:lO ;:::b 
17.85 14.48 
19.60 16.17 

22% 
26:17 
27.92 
29.67 

21.35 17.88 
23.10 19.60 
24.85 21.32 
26.60 23.04 
28.35 24.77 

31.42 
:x 
36168 
38.43 

30.10 26.50 
;;A; 28.24 
35:3s ?;-y: 
37.10 23145 

40.18 
41.93 
22-45 
47:19 

38.85 35.19 
40.60 36.93 
42.35 38.67 
44.10 40.42 
45.85 42.16 

43-8 s 
43.90 

51:1c 44;-635s 
52.85 49114 
54.60 50.88 
56.35 52.63 
58.10 54.37 
y2 ;y$ 
63135 5Y:61 

:t?:: 
69:96 
71.71 
73.46 

65.10 61.36 
66.85 63.11 
68.60 64.85 
70.35 66.60 
72.10 68.35 

75.21 
E?T: 
80146 
82.21 

73.85 70.09 
75.60 71.84 
77.35 73.59 
79.10 75.34 
80.85 77.09 

83.97 82.60 78.83 
85.7 

s 
84.35 80.58 

87.4 86.lC 82.33 
89.22 07.05 84.08 
90.97 89.60 85.03 
92.72 

101.48 
103. 3 

4 
tasY- 
108:48 

91.35 87.58 
93.10 89.32 
94.85 ;$AI; 
96.6 
98.3 s 94157 

100.10 96.32 
10 -85 98. 7 

8 10 -60 $9. 2 f 
105.35 101.57 
107.1C 103.31 

YEa3 
z 13:73 
115.48 
117.23 

108.85 105.06 
1 

10.60 1 6.81 
8 12.35 1 8.56 

114.10 110.31 
115.85 112.06 

118.99 
222- /9 
124:24 
125.99 

117.60 113.81 
119.35 115.56 
121.10 117.31 
122.85 119.C6 
124.6C 120.80 

127.74 
129.49 
131.24 

r32-%! . 

136.49 
138.24 
:4m 
143:50 

126.35 122.55 
128.10 124.30 
129.85 126.C5 
131.60 127.80 
133.35 129.55 
135.10 131.30 
136.85 133.C5 
138.6C 134.89 
140.35 136.55 
142.1C 138.30 

145.25 
147.00 
KE~ 
152:25 
154.00 
155.75 
157.50 
159.25 
161.00 

143.85 140.05 
145.60 141.80 
147.35 143.55 
149.10 145.3c 
lS0.85 147.05 
152.6C 148.79 
154.35 150.54 
156.10 152.29 
157.85 154.04 
159.60 155.79 
161.35 157.54 
163.10 159.29 
164.85 161.04 
L66.6C 162.79 
168.35 164.54 

171.51 
::5*2c4 
116176 

17c.10 166.29 
171.85 168.04 
173.60 169.79 
175.3s 171.54 

178.51 177.10 173.29 

x:2 
2:785 
2.786 
2.786 
2.786 
2.787 
2% 
2:788 

2-z 
2:789 
XE . 
2.790 

t-77:! 
21791 
2.791 
2.792 
2.792 

2.793 
2.793 
2.793 
2-Z . 

2.794 
2.795 
2.795 
?% . 

2:;99: 
3 ,796 
2.796 
2.796 
2.797 
2.797 
2.797 
2.797 
2.797 

2'.798 
2.798 
2-E: 
2:798 

t-E 
2:799 
;-;99 . 
2.799 
2.799 
PE99 
2:800 
2.800 

2.801 

2.805 2.837 
2.806 2.838 
2.837 2.ci40 
2.808 2.641 
L-808 2.ti42 

2.843 
2.644 
2.845 
3 :% 
2.847 
2.&48 
2.849 
2.849 
2.ti50 

2.tiL4 
2.814 
2.815 
?8:5 . 

2.851 
2.651 
2.852 
:*:55: . 

t 
-854 
,654 

1% 
2:&56 
2.856 
2.857 
f-b58 
2=a58 
2.659 
2%~ 
2:&60 
2.&60 

2.020 
2.821 
2.821 
L-821 
2.822 
2.822 
Xf 
2:823 
2.823 

2.861 
2.861 
2.862 
22% . 

f%i3 
2h64 
2.864 
2.864 
2.86s 
2.865 
2::565 
I ,866 

':E:: 
t et167 
2.668 
2.868 

2.826 
5':t77 
2:827 
2.827 
2.827 
2.828 
2.u2s 
2.820 
2.828 
2.828 

2.868 
2.869 
'229 
5 ,670 
2.870 
2.670 
f';;; 
21671 
2.071 
2.872 
f*% 
2:d73 
2.873 
2.ti73 
t-G: 
2:874 

2.829 2.674 
2.829 2.t575 
:*f% 
2:830 

2%ii 
21~76 

4.830 2.876 
Lz- 8% 
2:831 

2::;t 
5 ,677 

2.831 2.077 

$-g; 
2:078 
2.678 
2.d78 

2.832 
L.UjL 
f-g;; 
L:B32 

2.878 
2.879 
2.079 
2-z; . 

2.890 
2-E 
2:896 
2.098 

t*%! 
2:902 
ME . 
2.906 

2.912 

I-922: 
2:922 
2-E . 
2.924 
2.925 
2.926 
2.926 
2.927 
2.928 

2.931 

IW 
2:935 
2.936 
2.937 

':Z'8 
3 3 .9 8 
2.939 
2.939 

':Eo" 
z ,941 
2.941 
2.942 
2.942 

2.945 
2';465 
2:946 
2.947 
2.947 
22%8 
2:949 
2.949 

5'9558 
2:951 
I-2; . 
2.952 
2-m 
2:953 
2.954 
2.954 
EE 
2:$55 
2.956 
2.956 
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ISO 4156-1981 (E) 

Table 60 - External spline 

30 degree pressure angle - Side fit - Fiilet root - Module = 1.75 

s vmax = maximum effective tooth thickness, circular = 2.749 

z D Db Dec DFe Die 
Number Pitch Base Major Form 
of teeth diameter diameter diameter diameter 

Minor Smin = ~,,,, + (T + A) = actual min. tooth thickness, circular 

max. 
diameter 

min. min. 4H 5H 6H 7H 

tx%: 
14:0000 
15.7500 17.5000 
19.2500 
21.0000 
52-;Ei 
2d2500 

W588 
31:sooo 
33.2500 
35.0000 

33~-75~00 
40:2500 
42.0000 
43.7500 
4s .sooo 
47.2500 
49.0000 
50.7500 
52.5000 
54.2500 
56.0000 
57.7500 
59.5000 
61.2500 
63.0000 

80.5000 
!KW! 
85:?500 
87.5000 
89.2500 

98.0000 
99.7500 

101.5000 
103.2500 
1os.ocoo 
106.7500 
108.5000 
110.2500 
H3%88 
115.5000 
117.2500 
twEo0 
122:sooo 

:mc:: 
12?:7500 
129.5000 
131.2500 
133.0000 
134.7500 
E *X8 
14o:oooo 
141.7500 
143.5000 
145.2500 
147.0000 
148.7500 
150.5000 
152.2500 
:305~00 
157:5000 
159.2500 

168.0000 
169.7500 
171.5000 
:w888 . 

9.0933 
10.6088 
12.1244 
13.6399 
15.1554 
16.6710 

24.2487 

31.8264 
34-96s75 
3613731 
37.8886 
39.4042 

46.9819 

54.5596 
56.C751 
597':;:; 
60:6218 
62.1373 
52-x 
6616840 
68.1995 
69.7150 
11.2306 
72.7461 
E- 7% . 
77.2928 

84.8705 
1EE 
8914171 
90.9327 

92.4482 
93.9638 
95.4793 
96.9949 
98.5104 

100.0259 
101.5415 
w335 
106:0881 

Km 
11016348 
112.1503 
113.6658 
115.1814 

w;w 
125:?902 
X-iK . 
130.3368 
'1;:-835549 
134:8835 
136.3990 

14S.4923 

12.25 
14.00 
15.75 
K-255 . 

2:-z 
24150 
26.25 
28.00 

9.15 7.11 
10.78 8.85 
12.44 10.60 
14.13 12.35 
15.82 14.09 

29.75 
31.50 
33.25 

365-E . 
38.53 

26.15 
2‘7.89 # 2.538 
29.62 28:07 
31.36 29.82 
33.10 31.57 
34.84 33.32 
36.58 35.07 
30.32 36.81 
40.07 38.56 
41.81 40.31 

47.25 43.55 42.06 
45.30 43.81 
;;.y; y~ 
50:53 49:os 

276. Fi! 
59:so 
%ZOO . 
64.75 
66.50 
68.25 70.00 
71.75 

E-3 
55:77 

52.SS 50.80 

57.52 ;64-;: 
59.26 5?:80 
61.01 59.SS 
62.76 61.29 
64.50 63.04 
66.25 64.79 
68.00 66.54 

73.50 69.74 68.29 
75.25 71.49 70.04 
77.00 73.24 71.79 
78.75 74.99 
80.50 76.74 g.g . 
82.25 
82 9 
87:SO 
89.25 

78.48 77.03 
80.23 78.78 
81.98 80.53 
83.73 82.28 
85.48 84.03 
87.23 85.78 
88.97 87.53 
90.72 89.28 
92.47 91.03 
94.22 92.77 

99.75 
101.50 
103.25 
KW . 

108.50 
110.25 

1%: 
1 s:so 1 
117.25 
119.00 
120.75 
fI2-25 . 
126.CO 
K-570 
131:25 
133.00 

95.57 97.72 g.52: 
99.47 98:02 

101.22 99.77 
102.96 101.52 

104.71 103.27 
106.46 105.02 
108.21 106.77 
HWP Hk SS 
113.46 112.01 
115.21 113.76 
116.9C 115.51 
118.71 117.26 
120.45 119.01 

'1wi 
138:25 
140.00 
141.75 

E-25 
147:oo 
148.73 
150.50 
152.25 

122.20 120.76 
123.95 122.51 
12S.fC 124.26 
127.45 126.01 
129.20 127.76 
130.95 129.51 
132.7C 131.26 
134.4s 133.00 
136.20 134.75 
137.95 136.50 
139.70 138.25 2.699 
141.45 140.00 2.699 
143.20 141.75 2.698 
144.9s 143.50 2.698 
146.70 145.25 2.638 

148.44 147.00 
150.19 148.75 
151.94 lSO.SC 
153.69 152.25 
155.44 154.00 
157.19 155.74 
158.94 157.49 
160.69 159.24 
162.44 160.99 
164.19 162.74 
165.94 164.49 
167.69 166.24 
169.44 167.99 

w3 l 172.94 171.19 169.74 171.49 

169.75 
171.50 
173.25 

2:771: 8 1 .? 3 
2.712 
2.712 

+.a92 2.661 
y$g 
L690 

5.258 
~:65? 

2.689 L.6S6 
2.711 
I'77:: 
2:710 
2.710 
2.710 
I-Z9 
2:?09 
2.708 
2.708 
XE 
2:?08 
2.?C? 
2.707 
2-x 
2:?06 
2.706 
2.706 
2.77:: 
2:705 
2.705 

I-ob:oo 
2:bt10 
2.679 
2.679 

2.705 2.679 

2.704 
2.704 
2.704 
2-E . 
2.703 

L-677 
d.677 
2.677 
2% . 
2.676 
3-z 
2:b75 
L.675 

2.703 
2.702 
2-E 
2:702 
2.702 
XE 
2:?01 
2.701 

2.701 
El: 
2:7 1 

8 2.7 1 

2-z% 
2:?00 
9-x . 
2.700 
2.% 
2:?00 
2.699 

2.673 
2.672 
zz 
21672 
2.671 
2.b71 

22-z: 
2:0?1 

2.670 
;-gj 
2:670 
2.670 

2.699 
2.% 
2:699 
2.699 

2.669 
2.bb9 

2-55; 
2:b69 

2.698 

2.bb9 
2.668 
2.6b8 

ë-z . 

&b68 
:-% 
2:bb? 
2.667 

2.698 
2.697 
5 :% 
2.697 

2.667 
2.667 

5 
.bbb 
,666 

i.6b6 

2.666 
2.b66 
2r-Bb5 
2166 5 

i.655 

2.651 

d.647 
2.647 
2.646 
pg; . 

2:tr 
L:643 
z3 . 
L.642 
d.641 
d.641 
d.640 
2.640 

L-239 
2:638 
2.638 
i.637 
4.637 
f l x 
~1636 
2.635 
~1635 
2.635 
2.634 
2.634 
2.633 
2.633 
%~; 
i:632 
2.632 
2.631 

2.630 
2.629 
":i2Z 
f 3 .6 8 
L.628 
d.628 
2.627 

5%: I . 
2.626 
2.626 
d.626 
L.62S 
2.62S 
d.625 
2.62s 
2.624 
f-2;: . 
d.623 
2.623 
;-g; 
2:622 

2.621 
if.620 
L-620 
%O . 
f.619 
d.619 
2.619 
z:: . 

2.6C8 
f :3l: 
m$ . 
2.599 
;-z 
2:594 
2.S93 
2.592 
2.591 
2.5e9 
2.588 
2.587 

2% 
2:S84 
2-2; . 

":5E 
t .seo 
2.579 
2.578 

ET67 
2:5?6 
2.57s 
2.574 

5-z 
2:S62 
5-m . 
2.561 
2.560 
2.560 
mi . 

2.558 
2.557 
':"Z 
$3 . 56 
2.555 
2.55s 
5-x 
2:SS3 

2-E 
2:ss2 
$-~Z . 
2.550 
2.sso 
2.549 
2.549 
2.549 

2.546 
22% 
2:S45 
2.544 

2.542 
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ISO 4156-1981 (E) 

Table 61 - Interna1 spline 

30 degree pressure angle - Side fit - Fillet root - Module = 1.50 

Evmin = minimum effective space width, circular = 2.356 

z D Db Dei DFi Dii 
Number Pitch Base 
of teeth diameter diameter 

Major Form 
diameter diameter 

Minor Emax = Evmin 
diameter 

+ (T+ Â) = actual max. space width, circular 
max. min. min. 4H 5H 6H 7H 

9.0000 
10.5000 
t5:9888 
15.0000 

7.1942 11.93 
':3";;; 

tP 
wG4 

-6913 f 6:44 
12.9904 17.94 

16.5000 
Ke!%K 
21:oooo 
22.5000 

14.2894 19.45 
20.95 
25e9z 
25146 

24.0000 
25.5000 
MH8 
30.0000 

20.7846 
22.0836 
t 

3.3827 
4.6817 

25.98C8 
31.5000 
33.0000 
34.5000 
36.0 00 

8 37.5 00 
39.0000 

4o-i%oo 
4 :5000 3 
45.0000 

27.2790 
w3: 
3111769 
32.4760 

34.47 
3s.97 
3-G 
40:47 

3-E: 
36:3?31 
37.6721 
38.9711 

41.98 
43.48 
23 
47198 

46.5000 40.2702 
48.0000 41.5692 
TEE 
52:SOOO 

442~KE 
4534663 

5x! 
52:48 
53.99 
SS.49 

54.0000 
3-E% 
58:5000 
60.0000 

tkE44 
49:3635 
5x:55 . 

5:-s%i 
55:8S86 
57.1577 
58.4567 

56.99 
58.49 
59.99 
61.49 
62.99 

61-S 0 
88 63.0 0 

64.5000 
$3: 5888 
69.0000 
w:ooo 
73:5000 
75.0000 

59.7558 
61.0540 
6 .3S38 

3 
54-w . 
66.2509 

64.49 
66.00 

Yo0 
9 s 0: 0 
72.00 
E-0: 
76:SO 
78.00 

;8-%i: 
79:5000 
84 -505% . 
84.0000 
85.5000 
8: 5888 
90.0000 

79.so 
w: 
a4101 
as.51 

x::o 
94:5000 
?0:8888 
99.0000 

100.5000 
102.0000 
103.5000 
105.0000 

72.7461 
74.0452 
J 

5.3442 
6.6433 

77.9423 
79.2413 

WV 
-1 

2: 1 8 
93.01 

8S.736S 
87.0356 
88.3346 
89.6336 
90.9327 

94.51 
96.01 
97.52 

188: !Ii! 
102.0 
103.5 1 
lOS.02 
106.52 
108.02 
109.52 

114.0000 

'25-5000a0 
1L 18:SOO 8 
120.0000 

98.7269 
100.0259 
i 

01.3250 
02.6240 

103.9231 
105.2221 
106.5211 
WKZ 
IlO: 

124.53 123.30 120.04 
126.03 124.80 121.S4 
127.53 126.30 123.04 
129.03 127.80 124.54 
130.53 129.30 126.04 

129.0000 
Hxi 88 8 
133:5000 
135.0000 
136,'iOOO 
:%x000 
141:0000 
142.5000 

111.7173 
HZ:Si'% 
::5-;:34 . 
118.2125 

Y2% 
18 3 :os 
136.54 
138.04 
139.54 138.3C 135.04 
141.04 139.80 136.54 
142.54 141.30 138.04 
144.04 142.80 139.53 
145.54 144.30 141.03 

144.0000 124.7077 147.04 
t:MM M:SW 1 8-Z 
:;!-0!80 . w9X'J; 

151:54 
. lS3.04 

:f% 8.15 
1 :80 

3 
'2; 

1 .3c i? -41 
16.80 13.86 
18.30 lS.33 
19.8C 16.80 
se2 8 

18.27 
24:30 21::;s 

25.8C 22.72 
27.30 ;;.z; 
B%ti 27118 
31.80 28.67 
33.30 30.16 
34.80 31.66 
36.30 33.15 
37.80 34.64 
39.30 36.14 

42.30 
40.80 jJ.4; 
43.8C 40:62 
45.30 42.12 
46.80 43.61 
48.30 45.11 
49.80 46.61 
S1.30 48.10 
52.80 49.60 
54.30 51.10 
55.8C 52.59 
57.30 54.09 
58.80 SS.59 
g.g pl; 

. . 
63.3 

8 
60. oa 

64.8 61.58 
66.3C 63.Ca 
59: S8 52-3 . 
70.80 67.57 
72.30 69.07 
73.80 70.57 
75.30 72.07 
76.80 73.57 
78.30 75.07 
79.00 76.56 
81.3C 78.06 
82.80 79.56 
84.30 81.06 
85.8C 82.56 
87.30 84.06 
88.80 8S.56 
90.30 87.06 
91.80 88.56 
93.30 90.05 
94.80 91.5s 
96-30 94?? 
8k!i8 96:Oz 

100.8C 97.55 
102.30 99.05 
103.80 lOO.SS 
105.30 102.0s 
106.80 103.55 
108.30 105.05 
109.80 106.55 
111.30 108.OS 
112.80 109.54 
114.30 111.04 
115.80 112.54 
117.30 114.04 
i 

18.8C 1 5.54' 
i 20.30 1 7.04 

121.80 118.54 

130.80 127.54 
t3:88 H?i: ii4 
135.3C 132.04 
136.80 133.54 

145.80 142.53 
E: ii8 i%: 53 
150.30 147.03 
151.80 148.53 

2.390 
':;:Y 
t .391 
2.391 

2.410 
2.4Al 
f 

.4Al 
'.4lii 
2.413 

2.392 
2.392 
3. 93 3 
2:3% 
2.393 

2.413 
2.414 
L.QL4 
L.415 
L-415 

2.416 2.449 
2.4Lb 2.450 
2.417 2.451 
L-417 2.451 
2.4111 2.452 

2.395 
?33 
2:39S 
2.346 
2.396 
2.396 
2.396 
2.397 
2.397 

2.410 
2.420 
$.:$y 
2:42~ 

2.397 
2.397 
2.397 
mi . 

2.398 
2%: 
2:398 
2.398 

!j-g; 
2:4L2 
PE . 
L.423 
CE 
2:424 
2.424 

2.399 
2.399 
':G 
1 ,399 
2.399 
2.400 
2.400 
zooo . 

;-:i: 
2:400 
E% . 
2.401 
2.401 
2-4 1L 8 
2:401 

2.425 
2.426 
g-cg 
2:bLb 

2.426 
2.4L7 
2.427 
2427 . 
2.428 
2.428 
2.428 
2.428 
2.420 

2.401 2.429 
2.402 2.429 
2.402 2.429 
S:%tf $ f ':2 8 

2% 
2:402 

t-63: 
L430 

2.402 L.bJO 
2.403 2.430 
2.403 
2-23 
2:403 
2.4C3 

;-z 
2:403 
2.404 
2.404 

2.431 
2.431 
2.431 
$.g; . 

;-g; 
L:e32 
2.432 
2.432 

f%44 
2:404 
2.404 
2.404 

2.433 
L-433 
2.433 
L-434 
2.434 

2.405 
2.405 
2'4405 
2:405 
2.405 
t:483 
2.406 
2.406 

2.445 
2.446 
2%8 
21449 

2.453 
2.453 
1-z 
2:45-i 

S-CE 
2:456 
I-*55: . 
2.458 
2.458 
I-4;: 
2:460 

2.460 
t-t:t 
2:Cbl 
2.462 

2.468 

2.469 
2.470 
2.470 
k% 
2.471 
$e4:! 
2:4?2 
2.472 
2.472 
2.473 
2.473 
2.473 
2.473 
2.474 
2.474 
z 

,474 
,475 

2.475 
2.475 
2.475 

22’t:: 
2:4?6 

2.476 

5 
,477 
,477 

2.477 
2.477 

2.478 
2.478 
2.478 

X! . 

2.479 
2.479 

2-Z 
21480 

2.490 
2.492 
2.494 
? a:: . 
2.499 
2.500 
2.502 
2.503 
2.504 

2: 505 
3 . 07 

3 
I-Z . 

Ie%! 
2:512 
2.513 
2.514 

2.523 
2,523 
2. z22 
2:525 

z 
,526 
,527 

2: Z28 
5 i! .S 8 
2.529 
2.530 
2.530 
2,531 
2.531 
2.532 
2.532 
2e 533 
2.534 
2.534 
2,535 
2,535 
3-E 
2:537 

2e;~~ 
2:S38 

. 
5 B . G 

mi 
2:541 
f-E . 

m 
2:S43 
2.543 
2.544 
2.544 
2.545 
mb 
2:546 
2.546 

2: ;tt 
?! ,549 
2,550 
2.550 
2.551 
P 3; 
2:552 
2.ss2 
2.552 
3 2% 
2.554 
2.554 
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ISO 41564981 (El 

Table 62 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 1.50 

s vmax = maximum effective tooth thickness, circular = 2.356 

z D Db 
Number Pitch 

Dee DFe Die 
Base 

of teeth diameter diameter 
Major Form 

diameter diameter 
Minor Smin = S,,,, 

diameter 
+ (T + 4 = actual min. tooth thickness, circular 

max. min. min. 4H 5H 6H 7H 
9.0000 

1o.scoo 
12.0000 
K%O 

B-0088 . 
19:s000 
2: l %88 . 
24eOOOO 
25.5000 
27.0000 
580-05::: . 
31.sooo 
33.0000 
34.5000 
36.0000 
37.5000 
39.0000 
40.5000 
'tseE% 
45:oooo 
46.5 0 88 48.0 0 
49.5000 
5:'50008 . 
54.0000 
wi 08 8 
58:SOOO 
60.0000 
61.5000 
iw% 
66:oooo 
67.5000 

Ze%88 
72:0000 
73.5000 
75.0000 

76.5000 
78.0000 
79.5000 
~:-~080 . 
84.0000 
~~-50080 
SS:5000 
90.0000 

99eOOO0 
:01 l %E 
1o3:sooo 
105.0000 
106.5000 
lC8.0000 
1 KY3800 
112:5000 
l:~e~~~~ 
t 17:0000 
118eSOOO 
120.0000 
1;pm; 
t 24:SOOO 
: 7. f 9 l 680 

129.0000 
13o.soco 
:z '580000 
135:0000 
136eSOOO 
H25088 
:t:-%8 . 

7.7942 
9.0933 

10.3923 
11.6913 
12.9904 

19.4856 

22'i8';66 
3 3:382? 
24.6817 
25.98C8 
27.27Ç8 
28.S788 
St-E 
3214760 
33.7750 
w;g 
3716721 
38.9711 

t" PS 
702 

42:8% 
t:-t~~; . 
46.76S4 
48.0644 
49.3635 
50.6625 
51.9615 
53.2606 

66.2509 
67.5SOO 
%-Kg 
71:4471 
72.7461 
74.0452 
X-63233 
??:9423 

88'524481 
01:a394 
:t-t37; . 
8S.7365 
87.0356 
88.3346 
89.6336 
90.9327 
92.2317 
9:-a5;9; 
96:1288 
97.4279 
98.7269 

tsPeSE 
102:6240 
103.9231 

118.2125 
1 9.5115 

I 
:2x090: 
12314086 
124.7077 
W3EJ 
128:6048 
129.9038 

10.50 
12.00 
13.50 
:2:0 . 
18. 0 

8 19. 0 
21.00 
Ee 28 . 
25.50 

Ee500 
36:00 
$Te 80 . 
4Oe SO 

48.00 
49.50 
ze%i 
s4:oo 

55-;o 
S8:SO 
60.00 
61eSO 
63.00 
64, SO 
%% 
69:00 
70.50 
72.00 
~~eo: 
76:SO 

78.00 
79.50 
81.00 
82.SO 
84.00 

85.50 
:Ei 
90:oo 
91.50 

93.00 

100.50 
102.00 
E-Z 
106:SO 
108.00 

123eOO 

130.50 
:3fe$% 
13s:oo 
136.50 
138eOO 
139.50 
:4:*5: 
144:oo 

7.85 
9.24 7"567 . 

19.45 18.05 
20.93 19.54 
22.42 21.04 
23.90 22eSb 
25.39 24.04 
26.88 25.54 
28.37 27.03 
29.86 28.53 
31.36 30.03 
32.85 31.53 
34.34 33.03 
35.84 34.53 
37.33 36.02 
38.83 37.52 
40.32 39eO2 
41.82 40.52 
43.31 42.02 
2!f 43.52 
4?:80 tk:: 
49.30 48.01 
SO.80 49.51 
S2e29 51.01 
53.79 52.51 
SS.29 54.01 
56.?9 SS.51 
58.28 S-7.01 
59.78 58.51 
61.28 60.00 
62.78 61.SO 
64.28 63.00 
6S.77 64.50 
67.27 66.00 
68.77 67.50 
7Oe27 69.00 
71.77 70.50 
73.27 72.00 

74.77 73.50 
76e26 74e99 
77.76 76.49 
79.26 77.99 
8Oe76 79.49 
82.26 80.99 2.312 
83e76 82.49 
05.26 

2.311 
83.99 2.311 

86.76 85.49 2,311 
88.26 86.99 2.311 
89.7s 91.25 ;!A; 
92.7s 91:48 
94.25 92.98 
9S.75 94.48 
97.25 95.98 
98elS 97.48 

10C.25 98.98 
lOl.15 lOOe48 
103.25 lOle98 
104.75 
106.2s 

103.48 
104.98 

107.75 106.48 
109.24 107.98 
110.74 109.48 
112.24 110.97 
113.74 
115.24 

112e47 
113.97 

116.74 115.47 
118.24 116.97 
119.74 118.47 
121.24 119.97 
122.74 121.47 
124.24 22.97 
12S.74 24e67 i 
127.24 125.97 2.308 
128.74 127.47 
130.24 128.Ç7 

2.308 
13 1.14 

2,308 
130.46 2.308 

133.24 131.96 2.308 
134.74 133.46 
136, 4 
131, 4 # 1 

34.96 
36.46 

139.23 137.96 
140.73 139.46 
142.23 140.96 
143e?3 142.46 
145.23 143.56 
146.73 145.46 
148.23 146.96 

f 
-321 
,320 

5-3322: 
2:319 

2.318 
2.317 
2.317 
se;:77 . 
2.316 
2.316 
2% 
2:316 

5e;K 
2:315 
2.315 
2.315 
2.315 
2.314 
EK 
2:314 
2.314 

2.313 
2.313 
2.313 
fez l 

2.312 
ses:5 
2:312 
2,312 

2.311 
f-E; 
2:311 
2.310 
2.310 
2.310 
2.310 
2.310 
2.310 

f-38 
2:310 
2,309 
2.309 
2.309 
2.309 
2.309 
2,309 
2.309 
2.309 
~'3300~ 
s 

:308 
,308 

2.308 
2.308 
2.307 
m; . 

$-:g 
2:jo1 
2.3ûO 
2.300 
2.299 
;.+g; 
i%8 
L.LY7 
2.297 
5% 
LLYS 
2.195 
2.294 

:-:z 
2:L92 
t-f;: . 

'2.291 
L-291 
$'y: 
z:iuo 
2.290 
2.289 
2ei89 
2.269 
Le289 
2,288 
f-g! 
2:288 
2.287 
2ei07 

Mi 
2:2ti5 
2.LSS 
2.285 

2.284 
2.284 
2.263 
f-fi; e 

:.g; 
2:282 
t-t% . 
iei82 
2.282 
2-f:: 
&81 
2.281 
2.281 
2.281 
2.280 
ieL&O 

2:% 
3 .&30 
;-gj . 
2.279 
2.279 
2.279 
;.;;; . 
2.278 

2.278 
L-278 
2.277 
2.277 
L.L?? 

2.272 
fe2% 
i:269 
2.268 
2.267 
2.266 
4.265 
feE . 
4.263 
$-;gg 
i:26L 
2.260 

~-% 
2:211 
MB . 
2.2ca 
2.206 
t-20: 
2:203 
2.202 
2.201 
2.2co 
2:48 . 
2.197 
2.197 
2. :z; 
21194 

L.2S4 2.lÇ3 
Pi2 
2:1s1 
2.191 
2.190 
2 1:; 
2:188 
2.187 
2.186 

2.248 
d-248 
4.247 
?StT . 
2 l 246 

2.183 
2.183 
2% 
21181 

2.245 
d-244 
f-22444 
2:243 

2.181 
2.188 
2.17 
z-i;; . 
2.178 
f- :7; 
2:1?6 
2.176 

2.243 
_ ai.243 

2.242 
2.242 
2.242 

2.175 
2.175 
f-G4 
2:1?3 

L.242 
Le241 
2.241 
2 l 241 
Le240 

se% 
2:240 
d-239 
2.239 
2.239 
3.238 
2z 
d238 

?:Si 
2:16? 
2e 167 
2.166 

A.237 
2.237 
2,237 
i l 237 
Le236 

2.166 
SefZ 
2:165 
2,164 

L l 236 

P22% 
2:23S 
Le235 

2.164 

4.235 2.162 
e-z: 
L234 

5M 
2:161 

L.234 2.160 

pfg 
d:233 
2.233 
i.233 
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ISO 4156-1981 (E) 

z D 
Number Pitch 
of teeth diameter 

Table 63 - Interna1 spline 

30 degree pressure angle - Side fit - Fillet root - Module = 1.25 

E vmin = minimum effective space width, circular = 1.963 

Db Dei DFi Dii 
Base Major Form 

diameter diameter diameter 
Minor Emax = Evmin 

diameter 
+ (T + A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

7 .sooo 
8.75CO 

:x% 
12:sooo 

M%i 
22:sooo 
txo500 . 

% 
6.2500 
7.5000 

f80-xi 
31:2500 
32.5000 
33.7soo 
35.0000 
3Wo580 . 
38.7500 
40.0000 
41.2500 
42,SOOO 
43.7SOO 

s7.5000 
58.7500 
60.0000 
E% . 

~m!8 
66:2SOO 
61.5 
68.1 588 
70.0 00 

s 
MO00 
73:tsoo 75.0000 
76.2300 77.5000 
7a.7soo 
w 88 8 

8m!0 
as:00 0 8 86.25 0 
87.5000 
88.7500 
90.0000 

E:"a 
93:75 0 8 
95.0 0 

98 96.2 0 
97.3000 
9 .?SOO 

10 .oooo 8 
101.2500 
102.5000 
103.7500 
1os.ooco 
106.2500 
107.5000 
108.7500 
::w8: 
112:sooo 
113.7500 

61’%? 
8:6603 
9.7420 

10.8253 
11.9079 
12.9904 
14.0729 
LS.1554 
16.2380 
17.3205 
18.4030 
19.4056 
20.5681 
21.6506 
22.7332 
221%; 

f 
Sh808 
7.0633 

28.1458 
29.2284 
30.3109 
3 *:Xi . 
33.5585 
34.6410 
;XE: 
37b886 
38.9711 

44.3038 
45.4663 
46.5489 
t;-67::; . 
49.7965 
50.8790 
wx 
S4:1266 
55. 091 

f 
E.3% 
3 

0:456? 
9.5393 

PP8t3 
6217068 
63.0694 
64.9519 
66.0344 
67.1170 
60.1995 
618. SES l 

71.4471 
72.5296 
E"W 
?S:?7?2 

87.6851 
00.7616 
89.8501 
90.9327 
92.0152 

wz3 
95:2620 
96.3453 
97.4279 

10 .9231 
3 10 .0056 

9.97 1.995 
11.22 
:FE 

KZ 
14:90 1:996 1.997 
t;-ta 
18:?4 

15.25 16.50 12.77 14.00 1.997 
17.75 15.23 x8' 

19.99 19.00 16.46 c99a 
21.24 20.25 17.69 1.998 

21.50 18.93 1.999 
22.?5 20.17 1.999 
24.00 21.41 
25.25 22.65 :-iz 
26,SO 23.89 2:ooo 

28.75 27.75 25.14 2.000 
30.00 29.00 26.38 31.25 30.25 27.62 :-%! 
32.Sl 31.50 28.07 2:ooo 
33.76 32.75 30.11 2.001 

3s.01 34.00 31.36 
%-25? 
30:76 

35.25 36.5C 32.60 33.05 
SE 
2:oor 

37.75 35.10 2.001 
40.01 39.00 36.34 2.002 
41.26 40.25 37.59 2.002 
42.52 4l.SO 38.84 2.002 
43.77 42.75 40.C0 
45.02 44.00 41.33 22-E 
46.27 45.25 42.50 2:002 
47.52 46.56 43.03 2.003 

47.75 45.00 
49.00 46.32 
50.25 47.57 

53.78 52.75 50-C? 2.003 

5x8 
57:53 

54.00 55.25 52.56 SI.32 2.003 2.004 
S6.50 53.81 2.004 

58.78 57.75 SS.06 2.004 
59.00 56.31 2.co4 
60.25 57.56 2.004 
61.50 S8.81 2.004 
62.75 60.06 
64.00 61.31 32 . 

66.29 65.25 62.55 
2% 

70: 4 

67.75 66.50 bS.OS 63.80 2:OOS S-885 

71. ? 9 
69. 
70. SS ob$:G! 1:88? 

72.54 71.50 68.80 2.005 
73.79 72.75 70.05 
75.c4 
76.29 
77.54 
78.79 77.75 75.05 2.006 
80.04 79.00 76.29 2.006 

81.30 80.25 
g-g . 8: 1 3s 

;7.;; 
80:04 

2: OtE 
$8 . 06 

85.05 84.00 81.29 2.CO7 
E-55 es:80 

f33.g i2.57; 2.007 
d75 0 3 104 2.007 

90.05 89.00 06.29 2-E . 
90.2s 87.54 2.007 
91.50 08.79 2.007 
92.75 90.04 
94.00 91.29 

5-oo"s 
95.25 92.54 2:o 7 8 

97.56 96.50 93.79 2. 08 
98.01 97.75 95.04 8 

K-ii1 99.00 96.29 
102:56 11 p. . g 8 g.g . 

~-0~: . . 
5 . 88 i 

103.81 102.75 100.03 2.CO8 
105.06 104.00 101.28 106.31 105.25 102.S3 ;-Ki 
107.56 106.50 103.78 2:008 
108.81 lC7.75 105.03 2.008 

112:56 ;i;.;t 
109.00 106.28 2.OC9 
Ill.50 110.25 107.53 108.78 

113.81 112.75 110.03 
llS.C? 
116.32 115.2s 112.53 2.009 
ll?.S? 116.50 113.78 2.009 
110.02 117.75 115.03 2.009 
:;y.!; . 119.OC 12C.25 116.28 117.53 22%: . 
1 2.57 1 .50 118.78 
1 f 3.82 1 ti -75 120.03 f-828 
125.67 1g4.gcj 12L.28 2:mg :t3-35~0 106.0881 

100 125:oooo K-ES: . 
126.32 125.25 122.53 
127.57 126.50 123.78 x00 . 

2.017 
5.::8 
LOIY 
2.019 
2.020 
L.OiO 
EE 
2102i 

2.022 
2.022 
2.022 
f-g;; . 
2.023 
2.023 
2.024 
2.024 
2.024 
2.025 
2.025 
L.025 
2.025 
2.026 

$$$a" 
2:027 
2.027 
2.027 

f-%77 
2:OLB 
?Of: . 
2.028 
2.029 
2.029 
f-E: . 
2.029 
f-E 
f 

:030 
-030 

2.030 
2.031 
;L.O3i 
$-gi . 

2.032 
2.033 
f. "0;; 
i:oa 

XE 
2:034 
d.034 
2.034 

2.035 
2.035 
ii.035 
z.oiis 
2.035 
2.036 
2'iE 
2:036 
dz.036 

$.$$ 
2:037 
i-037 
2.037 
2.037 
2.037 
2.037 
2.038 
2.038 

2.042 
2.~)43 
2.045 
2.U46 
2.&46 

22,oz 
2:u49 
2'% . 
2.051 
2.052 
2% 
2:OS4 

2.061 
2.G62 
2.062 
2.062 
2.063 

f -023 
2:064 
2.064 
2.065 
2.06s 
2.065 
2.066 
~-Kz . 

$-82; 
2:067 
2.068 
2.a60 
2.060 
EE 
2h69 
2.069 

2.070 

2.071 
2.071 
2,072 
22% . 
2.372 
2.073 
2.d73 
2.073 
2.073 
2.074 

$-8775 
z 

:075 
,076 

2.076 

2.077 
2.078 
?00778 
2Iü70 
2.079 

2.C98 
I-:~~ 
2:101 
2.103 

z5 
2:106 
2. :oos7 . 
2.109 
s* K 
2:111 
2.112 
2.113 
2.113 
2: i'r4 
f ,116 
2.116 

2.120 
2.120 
2.121 
2.122 
2.122 
2.123 

f-E 
2:129 
f-E8 . 
2.131 
2.131 
2.132 
2. t3; . 

2.133 
2 Et 
8 3 

:1 5 
.l 5 

2.136 

2.138 
2.138 
C:E 
2:139 
2.140 
5. Et 
2:141 
2.142 
2.142 
2. ET 
2:143 
2.143 

2. :2: 
2: 145 
2.145 
2.145 
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ISO 4156-1981 (El 

Table 64 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 1.25 

s - vmax - maximum effective tooth thickness, circular = 1.963 

z D Db Dec DFe Die 
Number Pitch Base Form + (T + A) = actual min. tooth thickness, circular 
of teeth diameter diameter 

Major 
diameter diameter 

Minor Smin = S,,,, 
diameter 

max. min. min. 4H 5H 6H 7H 

Y.SOOO 
8.7500 

10.0000 
::%8 . 
13.7soo 
'1xE: 
17:5000 
18.7500 

6.49'52 
7.5777 
8.6603 
9.7428 

10.8253 
11.9079 
22'90~~9 
15:1554 
16.2380 

26.2500 22.7332 
27.5000 23.8157 
mE8 
31:2SOO 

tx% 
27:0633 

s3-Ei" 
3s:ooo 8 
36.2500 
37.sooo 

28.1458 

3:-5x 
35=7236 
W%% . 
38.9711 
'o:fmz; 
z !! .218? 
43.3013 

51.2500 
52.5000 
53.7500 
~~- . 5588 
58.E88 
60:00 
61.25 88 
62.5000 

44.3838 
45.4663 
46.5489 
47.6314 
48.7139 
49.7965 
55:. z': 
53:0441 
54.1266 

63.7500 55.2091 
65.0000 56.2917 
66.2SOO 57.3742 
67.5000 58.4567 
68.7500 59.5393 
70.0000 
71.2500 

60.6218 
61.7043 
2 l 8%! 
64:S519 

7767-E% 
78:YSOO 
R?888 

66.0344 

ils '75E 
85:OOO 

;;-;;z 

8 
73k2 

86.250 74.694 3 
87.SOOO 75.7772 

88.7500 
90.0000 
91.2500 
92.5000 
93.7500 
95.0000 
96.2500 
c7.5000 
98.7SOO 

100.0000 

76.8598 
77.9423 
79.0248 
2 K94 . 
82.2724 

101.2500 87.6851 
102.s000 88.7676 
18kPI88 88:W# 
106.2500 92.0152 
107.5coo 
lEkG88 
K-ml . 
113.7500 
llii-HO8 
118. 00 
117: 

SS! 

:s: -EE 
122:5000 
:$M88 . 

w98;; 
9512628 
9961'X . 
98.5104 
99.5929 

100.6755 
t8kElP 

103.9231 121.25 

8.75 
10.00 
2:-E 
13:75 
lS.GO 
16.25 
17.50 
18.75 
20.00 
21.25 

z-2 
30:oo 
3-G . 
33.75 
3 

5.00 
6.25 

w5 . 
40.00 
41.25 
2:. 75: 
45:oo 
46.25 
68. T! 
50: 00 
51.25 

58.75 
60.00 
3% 
63175 

666-E 
67:SO 
67x-708 . 
71.25 
72.50 
77 -00 2 
76125 

E-z! 
SO:00 
91 f : 8 
83.75 

90.00 
9.5 

13 
:3-75 
9s:oo 
96.25 

Ki- iii 
111:25 
112.50 
113.75 
115.00 
tt~-~~ 
1 

le:75 
20.00 

6.54 5.03 
?.?C 
8.89 w 

10.09 8:77 
11.30 10.02 
12.52 
13.75 

11. 3 7 
12. 2 

14.98 16.21 E- 704 
17.44 16:26 
18.bf! 17.51 
19-92 21.16 20- ;t 
22.40 f 1:25 
23.64 22.50 
24.89 23.75 
26.13 2S.00 
27.37 26.25 
28.62 27.49 
29.86 28.74 
31.11 29.99 
32.35 31.24 
33.60 32.49 
34.85 33.74 
36.09 34.99 
37.34 36.24 
38.59 37.48 
39.83 38.73 
41.ce 
42.33 2y.g . 
43.58 44.83 g.7; 
46.07 44398 
47.32 46.23 
48.57 47.47 
49.82 48.72 
s1.07 49.9‘7 
52.31 53.S6 
54.81 

25 5l:d$ 
-72 

56.06 57.31 y$ 
58.56 57:47 
z;i';i . 58.72 59.97 
62.30 
63.S5 
64.80 
66.05 
67.30 
68.55 
612’05 
72:30 
73.55 

67.46 

74.80 73.71 1.921 

81.04 79.95 
82.29 81.20 
83.54 82.45 
84.79 
86.04 

8 3.70 
4.9s 

87.29 86.2C 
88.54 87.45 
89.79 88.70 
91.04 89.95 
92.29 91.20 
93.54 92.44 
94.79 93.69 
96.04 94.94 
97.28 96.19 
98.53 97.44 
99.78 98.69 

101.03 99.94 
t8kS3 182% 
104.78 103.69 
106.03 104.94 
108:g3 107 8 107.44 06.19 
105.78 108.69 
111.03 109.93 

118.53 117.43 
119.78 118.68 
121.03 119.93 
122.28 121.18 
123.53 122.43 

1.932 
1.932 
ll-99% 
11930 
1.930 
:'z;: 
1:929 
1.929 
1.928 
1.928 
1.928 
XS . 
1.927 
;-;2; 
1:927 
1.926 
1.926 
1.926 
1.926 
VE . 
1.925 
1.925 
1.925 
1w . 

1-3: 
1:924 
1.924 
1.924 
l-F24 
1.924 
Y2233 
1 ,923 

1-3: 
1:923 
1.923 
1.922 
1.922 
1.922 
1.922 
1% . 
1.922 

1.920 
1.9 0 

% 1.9 0 
1.920 
1.919 

EK 
1:919 
1.919 
1.919 
1.919 
1.919 
1.919 
1.919 
1.919 
1.918 
1.918 
1.918 
1.918 
1.918 
1.918 
:-x! 

:9 8 
1 1 .9 8 

:-99'1; 
lh? 
1%: . 

‘1-z:: 
dY12 
1.911 
i.YAO 

t-2s 
LYO9 
i-%i . 
1.907 
1.907 
l.YO7 
1.906 
A.YO6 
1.305 
1.9û5 
1.905 
i-gu0ot . 
1.904 
1.933 
î% 
A:903 
1.902 
1.902 
1.902 
A.901 
1.901 

w1' 
Ah00 
Zoo8 . 
1.900 
1.900 
1.899 
A.899 
A. 899 

1.898 
1.897 
1.697 
;-:Y7 . 
1.897 
x5 
11896 
A.896 
1.896 
1.895 
1.895 
k83 

:-%i: 
Ah93 
A.893 
A.893 
1.893 
1.893 
1.893 
1.892 
1.8392 
1.092 
1.892 
f :tE 
1.892 

;-fg: 
1:091 
1.891 
l-d91 
A.891 
1.890 
A.&90 
k848 

1.885 
1.884 
1.882 
A.881 
~-881 
1.880 
A ,879 
1.878 
1.877 
1.877 

1.8 9 
t 

:.82! 
1:826 
1.824 

x5 
A:875 
1.874 
A.873 
A.873 
1.872 
i-872 
1.871 
A.871 

1.823 
1.822 
1.821 
:-81: . 

t-K! 
1:81? 
1.816 
1.815 
1.814 
1.814 
ZE 
1:011 
1.811 
;-E 
1:809 
1.808 

KK 
1:8c6 
:-l%55 . 
1.804 
1.8C4 
1.8C3 
1.8 2 
1.8 2 8 
1.801 
1.801 
1.800 
39 . 
1.799 
1.798 
1.798 
t-E . 
1.796 
1.736 
l.?ÇS 
1.795 
1.794 
1.794 
1.793 
1.793 
f:W 
l.?Sl 
1.791 
1.790 
l--78 . 8 
1.789 

1.7@? 
1. 87 

T 
4.7% 
1:7es 

:-:2 
1:850 

w3 
1:?82 

A.850 1.782 
1.850 1.782 

t-:490 
A :a49 
1.849 
1.849 

1.781 

87 
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ISO 4X56-1981 (E) 

Table 65 - Interna1 spline 

30 degree pressure angle - Side fit - Fillet root - Module = 1 .OO 

E vmin = minimum effective space width, circular = 1.571 

z D Db Dei DFi Dii 
Number Pitch Base Major Form 
of teeth diameter diameter diameter diameter 

Minor Emax 
diameter 

= Evmin + ( 7’+ A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

6 .oooo 5.1962 8.00 
7.0000 6.0622 9.01 
fi-8880 

10:0000 
w!; 
8:6663 

:2* c: 
12:01 

11.0000 
12.0000 
13.0000 
14.0000 
15.0000 

9.5263 
10.3923 
11.2583 
t$*%GY . 
13.8564 
:mSf 
16:4545 
17.3205 

13.02 
14.02 
E-8; 
l-r:02 
18.03 
19.03 
20.03 
21.03 
22.03 

1 
1.0000 
2.0000 

23.OCOO 
24.0000 
25.0000 
26.0000 
27.0000 
28.0000 
3'8:8888 

tsB*w 
19:9186 
$MO5 . 
22.5167 
23.3827 
$2 l t:t; 
25Z9aoa 

~:*008008 
po"o" 
35:oooo 
36.0000 
3k8880 
39.0000 
40.0000 

26.8468 
%X88 
29:4449 
30.3109 
31.1769 

;:*oor 
30:04 
wz . 

E-855 
3s:os 
E-005 . 
38.05 
39. 5 8 
tt-0; 
42:05 

t;*8888 
43:oooo 
44.0000 
45.0000 

t67-8888 
48:oooo 
5~*~::00 . 

2 -8888 
53:oooo 
54.0000 
55.0000 

36-388 
3712391 
IN: . 
39.8372 
40.703 
41.569 ;2 
42.4352 
43.3013 

R8088 
WEE 6o:oooo 

t45'8%3 
4518993 
tw:2 . 
48.4974 
49.3635 
Wa2E 
5139615 

43.06 
44.06 
45.06 
x66 . 
48.06 
49.06 
5O.Cb 
Ki2 . 

;4* f!t 
55107 
56.C7 
57.07 

x%: 
63:OOOO 

52-59366 
54f5596 

64.0000 55.4256 
65.0000 56.2917 

E-83 
60:07 
2:; . 
63.C7 

66.0000 
iKz8 
~'o:~~g~ 

. 

;~%ooo 
73:oooo 
74.0000 
75.0000 

57.1577 
58.0237 
w595; 
60:6218 

NE 
63:2199 
64.C859 
64.9519 

68.08 
610'88 
71:08 
72.08 
73.08 

76.0000 
77.0 00 8 78.0 00 
79.0000 
80.0000 

65.8179 
66 -4840 
67.5500 
seize . 

TP- 'i4 b 1 
71:8801 
72.7461 
73.6122 

7a.ca 
z?80 
s1:oa 
82.09 

ii+ -88% 
88:oooo 
89.0000 
90.0000 

83.09 
84.09 
8S.09 
w3~ . 
88.09 

91.0000 
% -8888 
94:oooo 
95.0000 

78.8083 
79.6743 
8O.SbOY 
81.4064 
82.2724 

x#800 
98:0000 
99.0000 

100.0000 

83.1384 
84.0045 
!;1*W 
86:6025 

99:* 009 
9s:o9 
w9 . 
98.09 
99.10 

100.10 99.20 ;y$ 
101.10 100.2c 
102.10 101.20 99:02 

7.20 5.43 
8.20 
9.20 7% 

lC.2C 8:27 
11.2c 9.24 
12.2c 10.22 
:y; 11.20 
1s:zo fZ::3 
16.20 14.16 
17.2C 15.15 
le.20 16.14 
19.20 17.13 
20.20 18.12 
21.20 19.11 
3 2. 3. I 0 0 21.10 20.11 
24.20 22.10 
25.2C 23.09 
26.20 24.09 
27.20 25.09 
28.20 26.08 
29.20 27.08 
;C&$g . g. . 8 $ 

37.20 35.06 
38. $8 

41:20 :;.20 

36. 8 6 

38-o: 39:06 
42.20 40.05 
43.20 41.05 
$2; 
46:20 

y; 
44:05 

47.20 45.05 
48.20 46.05 
49.20 47.05 
50.2c 48.05 
s1.2c 49.04 
52.20 
3:-I 8 ;y$ . 
5S:20 %*t: 
56.20 S4:04 

WI RI: 
59.20 57.04 
60.20 58.04 
61.20 59.04 

62.20 60.04 
63.20 61.04 
64.20 62.03 
65.20 63.03 
66.20 64.03 
67.20 65.03 
68.20 66.03 
69.20 67.03 
70.20 68.03 
71.20 69.03 

82. 
$ 

0 80.03 
E.2! *l-O3 
85:20 iii:;; 
86.20 . 
87.20 85.03 
88.20 86.03 
89.2C 87.02 
90.20 88.02 
91.20 89.02 
92.20 90.02 
93.20 91.02 
94.20 $2.02 
95.20 93.02 
96.20 94.02 
97.20 95.02 
S8.20 96.02 

;*2:0 
1:601 
1.601 
1.602 
1.602 
1.602 
1.602 
:%z . 
1.603 
:-28: 
!i:604 
1.604 
1.604 
1.605 
1.60s 
1.60s 
1.6CS 
1.605 
1-b 2 8 
d606 
1.606 
1.606 
1.606 
1.607 
1.607 
1.607 

1.607 
i-66 T t! 
1:6i7 
1.608 
1.608 
1.608 
1.608 
1.608 
1.608 

:-SC: 
l:609 
1.609 
1.609 
1.609 
1.609 
1.609 
1.609 
1.609 

1.6 18 
El0 
:*5:0 . 

:*:;oo 
1:610 
:-ii:': . 

t-2:: 
1:611 
1.611 
1.611 
1.611 
1.611 
1.611 
1.611 
1.612 
1.612 

1.612 
:'%f 
1:612 
1.612 
1.613 
:*z3 
1:613 
1.613 
1.t13 
1.613 
1.613 
1.613 
1.613 
1.613 
1.613 
1.614 
1.614 
1.614 

l.b49 
1.649 
1.650 
l.bSl 
l.aSl 
1.052 

P:53 
1:054 
l.bs6 

i 5: 
1.656 
1.656 
l.bs7 

1.657 
1.658 
:*:Fi 
1:459 

l.bS9 
1.660 
'r-z 
L:b61 

1.661 
t*:66f 
L:a62 
1~63 

1 l :3 
1:464 
1"06:4 . 
1.665 
l.b65 
1.665 
1.666 
1,666 

1.673 
l-a73 
PbTZ 
ca74 
1.674 

1-z: 

f 
:475 
,675 

EE 
1:676 
1.a76 
1.676 

F:E 
La77 
t-:3; . 
1.677 
1.677 
1.078 

Y% .O 

xc 
1:691 
1.693 
1.694 
1.695 
'1%~ 
11699 
1.700 

Ko: 
1:703 
1.704 
1.704 
1.705 
:*3067 
lZ708 
1.708 

N!o 
1:711 
1.711 
1.712 

1.716 

t :Wi 
1.720 
1'77221 . 
A.721 

%t 
i ,724 
:-:g . 
1.726 

1.728 
1.728 
:*;22: 
1:730 
1.730 
1.731 
1.731 
1.731 
1.732 

:*;z 
1:733 
1-x . 
1.734 
1.734 
1.735 
1.735 
1.736 
1.736 
'1*% 
1:737 
1.737 
1.738 

1.741 
1.741 
PE$ 
11742 
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ISO 4156-1981 (El 

Table 66 - External spline 

30 degree pressure anqle - Side fit - Fillet root - Module = 1 .OO 

s “r)7ax = maximum effective tooth thickness, circular = 1.571 

6.0000 
7.0000 
9 -8888 

1 o:ocoo 

16.0000 
k88 8 8 
19:0000 
2o.ocoo 

5.¶962 

FE2 
; :zmg 

. 
9.5263 

'1?:583 
:2:$9;4 

. 
13.E564 
14.7224 
15.588s 
16.4545 
17.3205 

21.0000 
;; .ml~ 
24:0000 
25.0000 

18.1865 
19.0526 
19.9186 
20.7846 
21.6506 

26.0000 
27.0000 
28.0000 
3'0*:::: . 
31.0000 
32.0000 
33.0000 
34.0000 
35.0000 
36.0000 
Z-8888 
39:oooo 
40.0000 

22.5167 
;?32:~; 
$pw& 

. 
26.8468 
27.7128 
28.5780 
58-X . 
31.1769 
32.0429 
32.9090 
33.7750 
34.6410 

t: l 000000 

43:oooo 
44.0000 
45.0000 
46.0000 

Z%E 
37:2391 
38.1051 
38.9711 
39.8372 
40.7032 
41.5692 
42.4352 
43.3013 

51.0000 
52.0000 
53.@GGO 
54.0000 
55.0000 

c5-E 
45:8993 
46.7654 
47.6314 

w3888 
S8:OOOO 
59.0000 
60.0000 

2: l ooi% 
63:OOOO 
~~-8888 . 
66.0000 

48.4974 
49.3635 
50.2295 
5:*%25 . 
52.8276 

554-5553: 
55:4256 
56.2917 
57.1577 67.00 
w%~ 
59hs0 

58* 88 
70:oo 

60.62L8 71.00 
71.0000 
72.0000 
73.0000 
%*8888 . 
76,OCOO 
77.0000 
;~*6000 
SO:0000 

61.4078 
62.353i.I 
63.2199 
64.0859 
64.9519 

81.0000 
82.0000 
83.0000 
38888 . 
86.0000 
87,OOOr) 
88.0000 
GO-08 8 . 8 

65.8179 
27 -5x 
~~:w~ 

0 
70.1481 
xx 
72:7461 
73.t122 
74.4782 
75.3442 
76.2102 
WE 
78.5083 
79.6743 
80.5404 
81.4064 
82.2724 

96,COOO 83.1384 
97.0000 84,r)O45 
z98 l ~0~0 

100:0000 

E-E5 
86:6ozs 

7.00 
8.00 
9.00 

i Y988 . 

:f% 
14:oo 
lS.DO 
16.00 
17.00 
K- 8 8 
20:oo 
21.30 

2?:0 
24:00 
25.00 
26.00 
27.00 
2298' :: 
30:oo 
31.00 
32.00 
33.00 
34.00 
35.00 
36.00 
37.00 
38.00 
39.00 
40.00 
41.00 
42.00 
43.00 
44.00 
45.00 
46.00 

52.00 
5Q*88 
55:oo 
56.00 
57.00 
559% 
60:00 
61.00 
62.00 

72.00 
73.00 
74.00 
;5* 800 . 

2-88 
79:oo 
2*:0 . 
82.00 

87.00 
88.,30 
89.00 
9 :80 9 P 
92.00 
93.00 
94.00 
zx: . 

~8% 
99100 

190.00 
101.00 

5.23 4.00 
7*:; 

4.9% 
8h7 

s.çç 
9.04 

6.99 
7.99 

10.02 8.98 
::*%i 9.98 
12:97 ;:';; 
13.96 12:98 
14.95 
15.94 :i*z 
16.93 1s:97 
17.92 
18.91 KG . 
19.91 10.97 
20.90 19.97 
21.9C 20.96 
22.89 21.96 
23.89 22.56 
24.09 23.46 
25.88 24.96 
26.88 25.96 
27.88 26.C6 
28.87 27.96 
29.87 28.95 
30.87 29.95 
31.87 30.95 
32.87 31.95 
33.86 32.95 
34.86 33.95 
g.g 34.95 
37:86 
38.86 ;;:$ . 
39.85 30.94 
40.8s 39.94 
41.85 40.94 
42.85 41.94 
43.85 42.94 
44.85 43.94 
45.8s 44.94 
46.85 45.94 
47.85 
48.84 ;i.;z . 
49.84 48.94 
yt 
52:04 

yy33 
51193 

53.84 52.93 
S4.84 53.93 
55.84 ~4.93 
56.84 
58% . ;!y; 57193 
55.84 58.93 
60.84 59.93 
y; 
63183 

y; 
62192 

64.83 t3.92 
65.83 64.92 
66.83 65.92 
67.83 
60.03 ;$A$ . 
69.83 68.92 

74.83 75.83 ;;A; 
76.83 77.83 '15:;; 
78.83 77191 
79.83 78.91 
80.83 79.91 
81.83 80.91 
82.83 81.91 
83.83 82.91 
84.83 83.91 

89.82 80.9 1 
y; 

92182 

g.cl; 

91191 
93.82 92.91 
94.82 93.91 
y$ 94.9@ 
97182 P 2 
98.82 966 

1.537 
:*z 
1:s37 
1.536 
1.536 
'1% 
1:536 
1.536 
1.535 
:-:;z 
1:535 
1.535 
1.535 
'i:E 
1.534 
1.534 
1.534 
1.534 
:*E 
1:s33 
1.533 
1.533 
1.533 
i-E3 . 

:*E 
1:532 
PEZ . 
1.532 
1.532 
1.532 
:*532 . 
1.531 

1.529 

1.528 
1.528 
1.528 
1%: . 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

-Dee DFe Die 
Major Form 

diameter diameter 
Minor Smin = s,,,, 

diameter 
+ (T + 1) = actual min. tooth thickness, circular 

max. min. min. 4H 5H 6H 7H 

t:tc 
1.492 
;%A . 

1.490 
i-489 
1.488 
1.488 
A.487 
I .487 
r.486 
1.486 
i '% . 
1.484 

1.482 
f% 
11481 
i ,481 
1.480 
:-%! 
iI479 
1.479 
1.479 
i*% 
1:478 
A.477 
1.477 
L.477 
5:6" 
1.476 
1.475 
: %i: 
11474 
r-474 

P44772 
LI473 
i-473 
1.473 

i l :;z 
L:472 
1.472 
A.471 
A.471 
1.471 
1.471 
I-2778 . 
1.470 
1.470 
i-469 
1.469 
~-469 
1.469 
A.469 
1.468 
i-460 
1.468 

:-:z 
L:467 
L-467 
i.467 
1.467 
1.466 
:*z 
L:466 

1.464 
1.464 
1.464 
1.464 
A.464 

1.454 
1.452 
1.451 
KB . 
1.446 
1.445 
1.444 
1.443 
1.442 
1.441 
t-390 
1:438 
1.437 

t l t35 
lZ435 
i-43: . 
1.432 
'r-44;: 
1:430 
1.430 

ll-tz 
1:428 
1.4 7 

3 1.4 7 

r l t% 
1:42S 
1.424 
1.424 
1.423 

1.421 
KS8 
1:419 
1.419 
1.418 
1.418 
1.417 
1.417 
A.416 
1.416 
1.415 
i-6:: 
c414 
1.414 
1.413 
:*::23 
1:412 

Y:: 
k ,411 
1.410 
1.410 
1.4c9 

1.4C6 
1.405 
l.bC5 
1.405 
1.404 

EE 
1:403 
1 8 

-4 3 
-4 3 

1.4C2 
:CE 
i:4c1 
1.401 
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ISO 4156-1981 (El 

Table 67 - Interna1 spline 

30 degree pressure angle - Side fit - Filet root - Module = 0.75 

E vmin = minimum effective space width, circuiar = 1.178 

z 
Number 
of teeth 

D 
Pitch 

Db 
Base 

diameter diameter 

Dei 
Major 

diameter 
max. 

DFi Oii 
Form 

diameter 
Minor Emax = Evmin 

diameter 
+ (T+ Â) = actual max. space width, circular 

min. min. 4H 5H 6H 7H 

4.5000 3.8971 6.03 
4*:;3 
5:8457 

xc9 
aZr9 

6.4952 9.04 

8.2500 
9 .oooo 
9.7500 

10.5G 
11.25 88 

12.0000 

7.. 1447 
7.7942 
8.4437 
9 -0933 
9.7428 

iw:8 
1136913 
12.3409 
12.9904 
13.6399 17.31 
lxE 
15:5885 

'18-3 
lU:5b 

16.2380 20.32 

19.5000 
20.2500 

ZtmGii 
22:sooo 

E:Ui8 
24.7500 

t65-xH . 

27.0000 

. 351 $8 4 . 846 
I:m: 
22:7332 

30.7500 
31.3000 

:3 %08 
3337500 

tw%z 
27:9293 
28.5788 
29.2284 

34.5000 
35.2500 
36 .ocoo 

3wlX8 . 

33:-G: 
39:tsoo 

tx588 . 

42.OCOO 

:~*750ao . 
3 8 

2~:ooOo 

45.75co 

29.8779 36.09 

3w;; 
3118264 

367% 
3a:34 

32.4760 39.09 
33.1255 
33.7750 
35*;5:0 
35:7236 

36.3731 
37.0226 
38:4715 
38.9711 
39.62C7 
40.2702 
40.9197 
2kIpZZ 

K~~O0 
51:oooo 
51.7500 
52.5000 

53.2500 46.1159 
s4.ocoo 46.7654 
~m38 
56:2500 

48*Z(t 
4817139 

W% 
5016625 
51.3120 
51.9615 

3w% 
e2:2500 
63 .OOOO 
63.7SOO 

52.&110 
WE 
5435596 
SS.2091 

64.5000 

fimi 
66:7500 
67.5000 

52 5% 
57:1577 
57.8072 
58.4567 

68.2500 
69 .OOOO 

KW: 
71:25 0 8 

72 .OOOO 

59.1062 
S9.7558 
60.4053 
5k 8443 F 

s:*cE! 
6316529 
64.3024 
64.9519 

9.80 
::-3; 
12:05 
12.80 
13.55 
14.31 
15.06 
15.81 
lb. 56 

21.07 
21.82 
2;*:27 
24h7 

$2 53 
26.32 
223'83 . 

%-3! 
30108 
30.83 
31.58 
32.33 
33.08 
33.83 
3Y.58 
35.34 

39.84 
40.59 
41.34 
4w . 

43.59 
44.34 
3% 
4&:60 
47.35 
48.10 
48.85 
3x :%l 
51.10 
51.85 
52.60 
53.35 
54.10 
54.85 

58.61 
59.36 
60.11 
60.86 
61.61 
62.36 
63.11 
E-52 
65136 
66.11 
66.86 
67.61 
68.36 
69.11 

2:: 
71:37 
3% . 

73.t2 
74.37 
75.12 
:z* 61 . 

5.40 
~-90 

Y?:: 
7:65 5:4a 

8.40 293 . 
9.15 7.&& 
9.90 a.40 

! '1.:05 2:15 
9.14 

18::: 

12.9C 11.3& 

16.65 l'j.Cf! 
17.40 15.83 
18.15 16.57 
18.90 17.32 
19.65 18.07 
20.40 18.82 
21.1s 19.56 
21.90 20.31 
22.65 21.06 
23.40 21.81 

ma UT9 
25.65 24.05 
26.4C 24.80 
27.15 25.55 
27.90 26.30 
28.65 27.05 
29.40 27.79 
30.15 28.54 
30.90 29.29 
31.65 30.04 
32.40 30.79 
33.15 31.54 
33.90 32.29 
34.65 33.04 
35.40 33.79 
36.15 34.54 
36.9C 35.28 
37.65 36.03 
38.40 36.78 
39.15 37.53 
39.90 38.28 
40.65 39.03 
cl.40 39.78 
42.15 40.53 

42.9C 41.2E 
43.b5 42.03 

45:90 4$-f s 

42.78 
43.53 44.28 

46.65 45.03 
47.40 45.78 
48.15 46.53 
t9'ZP . m35 
5c.4c 48.77 
51.15 49.52 
51.90 50.27 
52.65 51.02 
53.40 51.77 
54.15 54.9c 2g.2: 
gz.$E 54:02 
57:15 ;x 
57.90 56.27 
58.65 57.02 
59.40 57.77 
60.15 58.52 
6C.90 59.27 
b1.65 60.02 
62.40 60.77 
63.15 61.52 
tpg . g.g; . 
65.4C 63.77 
66.15 t4.52 
66.9C 65.27 
67.65 
b8.4C t55.g . 

69.15 67.52 
69.90 68.21 
70.65 
77kt F t55.:; 70:52 

72.90 71.27 

1.205 
P%f 
1:206 
1.206 

:*22:9 
1:207 
1: 3 877 

1.208 
1.2oe 
1.208 
1.208 
1.208 

1.209 
:%i 
1:2C9 
1.209 

1.225 
1.LZb 
I.LLb 

: •~~~ . 

1.227 
1.227 
: -2; 
A:L& 

1.209 1.2LU 
1.210 r.229 
1.210 1.LL9 
1.21c L.ii9 
1.210 1.229 

1.2 0 
t 

:=:1: 
1:211 
1.211 
1.211 
1.211 
1.211 
:*sr' . f 

:'E2 
1:21 1 
1.212 
1.213 
1.213 
1.213 
1.213 
1.213 
1.213 

1.214 
1.214 
:*; :4 
1:214 
1.214 
1.214 
:*5:: 
11214 
1.215 

1.236 

1.215 A.237 
1.237 
1.237 
1.237 
1.237 

1.215 
1.215 
kW 
1.215 

1.237 1.270 
1.237 1.271 
Pfii 
Li3kI 

11'# 
G71 

1.216 
1.216 A.2338 
t*%i 
1:216 

WY 
Lu9 

1.216 1.235 

:-E 
1:216 
t-23 . 

m 
1:217 
1.217 
1.217 

1.239 
A.239 
1.23Y 
i.239 
A.Z40 

Id49 
1.249 
:% 
lL51 

1.252 
1.~52 
3: 1 
l.L54 
1.254 

Mi: 
1:293 
i f : 3 

1.29c 
1.297 
m 
11299 

':%! 
i .302 
:*:a2 ? . d 
1.304 
:*3:2 
1:305 
1.306 

ldsa 
:*% 
lL59 
l..Lb!l 

l.L&O 
i-226! 
1:~61 
1.~61 
1.~62 
1.~62 
Pr% 
l:L63 
l.db3 
1.~64 
:*:5: 
I:d64 
l.L&S 

1.312 
1.312 
t-33:3 
1:314 

I-X 
1:315 
1.316 
1.316 

1.266 
1.666 
i 58 
1.267 
l.L&f 
1.~67 
1.668 
1 :% 
1.~68 

1.320 
1.321 

1.322 
i-%3 
1:323 
1.324 

1.269 1.324 
l:3322 
i ,325 
1.326 
1.326 
:*Et 
1:327 
1.327 

I:L:: 
1 

.272 

.d72 
1.~72 

'53 
f ,273 
1.273 
lIL73 

1.328 
1.328 
1.328 
1.328 
1.329 

:*%i 
1:330 
:*m l 

1.331 
1.331 
1.331 
1.332 
1.332 

1.274 1.332 
l.L75 1.332 
1.275 1.333 
:'::55 . :*33 . 

1.284 
1.286 
:*22:; 
1:290 
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ISO 4156-1981 (E) 

Table 68 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 0.75 

S vmax = maximum effective tooth thickness, circular = 1.178 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dee 
Major 

diameter 
max. 

DFe 
Form 

diameter 

Die 
Minor Smin = ~,,,, + (T + A) = actual min. tooth thickness, circular 

diameter 
min. min. 4H 5H 6H 7H 

8.2500 
z l Kig 

10:5000 
11.2500 

7.1447 
7.7942 
8.4437 
9-w . 

:22w: 
13:5000 
~cz!O . 
15.7500 
16.5000 
:a7 l ozlo 
18:7500 

13.6399 
14.2894 
14.9389 
15.58t!5 
16.2380 

19.5000 
Im88 
21:7soo 
22.5000 

22-00500: 
24:7500 

20.1351 

27.0000 

30.0000 25.9808 

21 *:Zoo 
32:2500 
33.0000 
33.7500 

26.6303 
27.2798 
27.9293 
28.5788 
29.2284 

34.5000 
32 .gm& 
36:7500 
37.5000 

9. 
3 s 

779 
0. 274 

31.17&9 
31.8244 
32.4760 

38.2500 
3399*x% 
40:5 00 

s 41.2 00 
42.0000 
42.7500 
E-%88 
4530000 

255 
333*h50 
34:4245 
SHAW . 
36.37 1 

1 
z-5:2; 
3833216 
38.9711 

45.7500 
t5*%38 
48:0000 
48.7500 

39.62C7 
40.2702 
40.9197 
Q 1 l 5692 -2187 

:9*%E 
5 :oooo P 

tf%E 
4411673 

51.7500 44.8168 
52.5000 45.4663 
53.2500 
54.0000 
54.7500 
z5 *El: . 
57.0000 
%Xii 8 8 
59:2500 
60.0000 

46.1159 
X% 
48ZO644 
48.7139 

%OE 
SO:6625 
51.3120 
51.9615 
52.6110 
553'%'i 
54:5596 
55.2091 

64.5000 
65.2500 

6666 l %: 
b?:!NCO 

55.8586 
56.5082 
57.1577 
57.8072 
58.45b7 

68.2500 
69.0000 
W888 
71:2500 

59.1062 
z?zE 
61:C548 
61.7043 

5cw! 
63k29 

;s* ;g 
74:25 

64.3024 75.00 
64.9519 75.75 

3.8971 
5-x: 
!La457 
6.4952 

5.25 3.92 
6.00 4.62 
6.75 5.33 
8-E . x . 

12.75 

7.51 
8.25 7-8 
8.99 a:20 
9.73 8.95 

10.47 9.70 
11.21 10.45 
y; 
13:44 

11.19 11.94 
12.69 

14.19 

16.50 

wio 
18175 
19.50 

14.93 14.19 
15.68 f;.z$ 
16.42 
17.17 16:44 
17.92 17.18 
18.67 17.93 
19.41 18.68 
20.16 19.43 
20.91 20.18 
21.66 20.93 
22.40 21.68 
23.15 22.43 
23.90 23.18 
24.65 23.92 
25.4C 24.b7 

27.75 
%:15 
%*:5 . 
31.50 
E% 
33:75 
34.50 

26.15 25.42 

fk54 w1 
28.39 27.67 
29.14 28.42 
29.89 29.17 
30.64 29.92 
31.39 30.67 
32.14 31.42 
32.89 32.16 

3-200 
36Z?5 
37.50 
38.25 

33.64 32.91 
34.39 33.66 
35.13 34.41 
35.88 35.16 
36.63 35.91 

3w 
40:50 
41-3 . 
42.75 
43.50 
X~ 
45:75 

37.38 36.66 
38.13 37.41 
38.88 38.16 
yy; . ;y; . 
41.13 40.41 
41.88 41.16 
t3.g 41.91 
44ZL3 . z-405 

46.50 44.88 44.15 1.142 
45.63 44.90 1.142 
46.38 45.65 1.142 
47.13 46.4C 1.142 
47.88 47.15 1.142 

50.25 
51.00 
51.75 
52.50 
53.25 

2 Y50 
55:so 
56.25 
57.00 

48.62 47.90 
mi 58% 
50.87 Si).15 
51.62 50.90 
52.37 51.65 
53.12 52.40 
53.87 53.15 
54.62 53.90 
55.37 54.64 

57.75 
58.50 
59.25 
%* 7: . 
61.50 

56.12 55.39 
56.87 56.14 

59:12 $;A; 
56.89 
:87:% 

59.87 
60.62 552 A94 
61.37 60164 
62.12 
62.07 :;A: . 

65.25 
66.00 

67-;05 
68:25 

63.62 C2.8$ 
g. ;; 
65187 

g. $9 
65114 

66.62 65.89 

69.00 
69.75 
:Y*2 
72:00 

67.37 66.64 
68.12 

287-E 
%% - 
7d37 69::! 

13.44 

70.38 
71.13 
;;$y!! 
73:3fi 

t-K 
1:151 
:*:50 . 
1.150 
:: i2 
~-11499 . 
1.149 
1.148 
1.148 
M8 . 
1.148 
1.147 
Ii-E 
AZ147 
1.147 

:*:z 
Cl46 

:* :z . 

1.145 

xz 
1:144 
t- 3 . 
1.144 

1.143 
1.143 
': ::: 
1 ,143 
1.143 
1.143 
i-E 
1:143 

1.142 
f: it3 
i-1'42 . 

:m 
1:141 
1.141 
1.141 

i- :2: 
1:141 
1.141 
L.AGl 
1.141 
1.141 
1.141 
1.141 
1.140 

t-i2 
1: 140 

:w . 

1.140 
1.140 
1.140 

l1-Eao . 

1.140 

:w 
Cl39 
1.139 

1.136 
A.135 

i- tz 
LA33 

l.Lj3 
A.132 
y;; 
ALA 

1.131 
1.131 
;*L';g 
1:130 
r.lL9 

1.128 
l.da 
1.127 
f-E:: . 

t- :LLb 
A:L26 
1.126 
l.lZC 

l.AL5 
A+4 
;*;;z 
LlL4 

A.Ai 
1.123 
l.lL3 
1.123 
A.123 

1.121 
1.121 
A.121 
A*IL1 
A.A21* 

‘::‘o” 
i 1 
1::200 
A.140 

1.120 

fane 
LA19 
1.119 

:-ii: 
;:i19 
I*L19 
Ada 

i*LiLEB 
LAAa 
A.AAa 
1.118 

1.117 
1.117 
1.117 
I*L17 
1.117 

1.116 
1.114 

t-t:: 
I:LL6 

A.112 
1.111 
A.110 
:-:tE8 . 

:*:x7 
A: 106 
A.106 
1.105 
1.104 
A.104 
A.103 
A.103 
A.102 

:*~~,o 
Los9 
f -899: . 
1.058 
t*iE: 
11097 
A.096 
1.096 
'. 96 
t8 
1:0% 
A.095 

: -0% 
1:094 
: l E . 
1.093 
f -8923 
1:09 
A.09 3 

HE.! 
A:090 
: -00~90 . 

1.089 
1.089 

:%G 
A:088 

P:i: 
Loe7 
A.ce7 
A-G87 
1.087 
1.087 
:*i%E 
A:086 
A.Of? 
A.086 
i-085 
i ,085 
A.085 

1.082 

1.065 
1.064 
1.0&3 
'I-E3 . 

1.056 
1.055 
1.055 
A.054 
1.053 
1.053 
i-83: 
1:051 
1.050 
l.OSO 
Mi! 
1:048 
1.047 

':"tS 18 
1:04$ 
1.045 
1.044 
Mf 
AZ043 
1.042 

1.036 
'1-83Z 
1 

:035 
,034 

1.034 
t:833 
1.033 
1.032 
1.032 
i- 3 8 
1:031 
1.031 
1.030 
1-83 
1:029 
1.029 

:-ii% 
1:028 
1.028 
1.027 
1.027 
1.027 
1.026 
:*iE: . 
1.026 
1.025 
P835 
1:024 
1.0 4 

$ 1.0 4 
1.024 
1.023 
1.023 
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ISO 41564981 (El 

Table 69 - Interna1 spline 

30 degree pressure angle - Side fit - Fillet root - Module = 0.50 

E vmin = minimum effective space width, circular = 0.785 

z D Db Dei DFi Dii 
Number Pitch Base Major Form 
of teeth diameter diameter diameter diameter 

Minor Emax 
diameter 

= Evmin + (T+ Â) = actuai max. space width, circular 
max. min. min. 4H 5H 6H 7H 

5.5000 
6.0000 
6.5000 
7.0000 
7.5000 

2-x: 
5:6292 
6.0622 
6.4952 

8.0000 
8.5000 
9-5088 

1 o:oooo 

67-w 
7:7942 
8.2272 
8.6603 
9.0933 
9.5243 
9.9593 

10.3923 
10.8253 

13.0000 
k050000 
14:5000 
15.0000 

i:*5% 
12:1244 
12.5574 
12.9904 

:5*~~0000 
16:5000 
:3%% . 
18.0000 
18.5000 
mi888 
20.0000 

1ME 
14:2894 
t5':55* . 
i5.58e5 
16.0215 
1 

6.4545 
6.8875 

17.3205 

22.5000 

f 
7.7535 
8.1865 

Kx 
19:4856 

23-8888 
24:0000 

190-x: 
2037846 

24.5000 21.2176 
25.0000 21.6506 
25.5000 22.0836 
2zs%l8 
27:OOOO 

$2-W 
23:3827 

27.5000 23.8157 
28.0000 

33.0000 

~~*%!x 
3c5000 
37.0000 
37.5000 

28.5788 
29.0119 
29.4449 
3 8%9 . 
30.7439 
;:*x 
32:0429 
32.4760 

3e8.50000~ 
39:oooo 
39.5000 
40.0000 

32.9090 39.12 
33.3420 39.62 
sz*;;sso 
34:6410 

too% 
41:12 

Ex: 
41:5000 
‘42 l %8 . 
43.0000 
43.5000 
44.0000 
44.5000 
45.0000 

35.0740 
35'9504~~ 
3613731 
36.8041 
37.2391 44.13 
37.6721 44.63 
;p!g: 
38:<7ll 

tw 
46113 

tz%: 
46:5000 
E% . 

28 l 5ooo 
49:o 8 88 
x%28 . 

zx% 
40:2702 
40.7032 
41.1362 

2.5981 4.06 
4.56 
;.g 
do7 

?G 
7:57 
8.08 
8.58 
9.08 
9.58 

:O*s8 
11:08 
11.58 
12.09 
12.59 
13.09 
13.59 

16.59 
17.09 
17.60 
18.10 
18.60 
19.10 
19.60 
f 8-58 
21:10 

24.11 
24.61 
25.11 
I6-;: . 

K: 
27:61 
28.11 
28.61 

2299'6: 
30:11 
30.61 
31.11 
31.61 

41.63 
42.13 
94:*E 
43:63 

46.63 
t;*53 
48:13 
48.63 
49.13 
49.63 
50.13 
50.6.j 
51.13 

6.lC 5.11 
67% 5.60 
7:60 Si~ 
8.10 7:08 
8.60 7.57 
9.10 8.07 
9.60 8.56 

10.10 
z-55 lO.bC . 

11.10 10.05 
11.60 10.55 
12.10 11.05 
12.60 11.55 
13.10 12.05 
13.60 12.54 

18.60 17.53 
19.10 18.03 
E:t8 Mi"3 
20.60 19.53 

ZM 28:53 
22.10 21.03 
22.60 21.53 
23.10 22.02 
23.66 
%-SC 
25:lO 
25.60 
26.10 25.02 
26.60 25.52 
27.10 26.02 
27.60 26.52 
28.10 27.02 
28.60 27.52 
29.10 28.02 
29.60 28.52 
30.10 29.02 
30.60 29.52 
31.lC 30.02 
31.60 30.52 
32.10 31.02 
35:P8 31% 
33.60 32.52 
34.10 33.02 
34.60 33.52 
35.10 34.02 
35.6C 34.52 
36.10 35.02 
36.60 35.52 
37.10 36.02 
37.60 36.51 
38.10 37.01 
38.60 37.51 
39.10 38.01 
39.60 38.51 
4O.lC 39.01 
40.6C 39.51 
41.10 40.01 
41.60 40.51 
42.10 41.01 
42.60 41.51 
43.10 42.01 
43.60 42.51 
44.10 43.01 

45:60 g.g 
43.51 
:r:5: 

46.lC 45.01 
C$&g 45.51 
47:bO ::*ii: 
48.10 47:Ol 
48.60 
8: tHl cp; 48:51 
50.10 49.01 
50.60 49.51 

C.809 
0.809 
C.8C9 
Mi . 
C-810 
C.810 
o-8:1' 
O:eil 
0.811 
0.811 
0.811 
O%S . 
0.812 

C.813 
8-83 
O:S13 
0.813 
0.813 
0.814 
8-K 
o:a14 
0.814 
0.814 
8.815 
0:814 
0.815 
0.815 
0.815 
C*% . 
0.815 
i!*ix 
0:815 
0.815 
0.816 

Ki:: 
0:816 
0.816 
0.816 

EE 
0:017 
8 81 

. 

. $ 
0.817 
00-E 
0:81-r 
0.817 
0.817 
0.817 
0.817 
E% . 

8-f% 
O:s18 
i?E . 
C.818 
0.818 
0.818 
0.818 
0.818 
0.818 

0.819 
0.819 
fi*: :99 
0:819 
0.819 
0.819 
E.K 
O:s19 

O.dL5 
0.825 
0.826 
;.;;g . 
0.8L7 
0-z 
O:&u7 
O.tU 

L).t.i3O 
0.830 
0.831 
3.8~1 
0.831 

0.831 
0.831 
0.8~? 
Oo-ES . 
0.832 
0.832 
!j*g; 
O:SU 

u.tlj4 
0.834 
o.BJ4 
O.Cbj4 
0.834 
0.834 
0.834 
pi;; 
O:S35 
0.835 
0.835 

"22 8 ,830 
0.836 
0.836 
;.;g 
0:bja 
O.t336 
0.836 
8*% 
0:83-? 
0.837 
8%3 
oh37 
0.837 

0.878 
0.879 
0.881 
O-885 . 
0.884 

:*:5t 
o:b53 

8%3 . 

0.854 

0.888 
o*iE 
0:890 
0.891 
0.892 
0.892 
0.893 

8. K . 

0.895 

oo- %i 
C:e96 
0.897 

i?BE 
Oh6 
0.856 
0.657 

OI&58 
:%5; 
oh59 
0.&59 

B-B% 
Oh60 
O-b60 
0.861 

:*::: 
Oh61 
0.861 
0.&62 

oo*% 
Oh62 
F?E5 . 
0.663 
0.863 
0.863 
8 

,864 
.b64 

0.902 
xl3 
0:903 
0.904 
0.904 

8*% 
0:907 
0.907 
0.907 
0.908 

0.864 
O.ti64 
C.664 
0.864 
C.865 

8-E 
oh5 
8% . 

8-933 
0:913 
0.913 
0.914 

0.667 

w2 
0:915 
iE:i: . 
0.915 

0.917 
8-E 
0:918 
0.918 
0.918 
0.918 
k!E 
oh19 
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ISO 4156-1981 (E) 

Table 70 - External spline 

30 degree pressure angle - Side fit - Fillet root - Module = 0.50 

S vmax = maximum effective tooth thickness, circular = 0.785 

diameter 

D 
Pitch 

diameter 

Db 
Base 

diameter diameter 
Minor Smin = Svmax 

diameter 
max. min. min. 4H 5H 6H 7H 

Dee DFe Die 
Major Form + (T + A) = actual min. tooth thickness, circular 

3.0000 
3.5000 
4.0000 
4.5000 
5.0000 

2.5981 3.50 
4.00 
4.50 
5.00 
5.50 

5.5000 
6.0000 

67-i::: 
7:sooo 

4.7631 

5 %3 
6:0622 
6.4952 

8.0000 

89-E% 
9:5000 

10.0000 

;*Et 
717942 

8 '5Z . 

9%~~ 
939553 

tCp3~; 
. 

11.2583 
11.6913 
12.1244 
t2 l 9zz . 

8.50 7.47 6.92 

13.0000 
13.5000 
:s% 
15:oooo 

:i* t% 
12:oo 

:3%! . 

13.50 

tx3 
15:oo 
15.50 

E-88 88 
K5000 
17.0000 
17.5000 

16.00 

18.0000 

'19 %88 
19:sooo 
20.0000 

15.5885 
16.0215 
16.4545 

t w-05 . 

17.7535 

K-GI 
19:so 
20.00 
20.50 

t2xEE 
21:5000 

2I*Soo88 . 

23.0000 
23.5000 

2:*9~00 
25:OOOO 

21.00 
21.50 

258 
23:OO 

19.9186 
$? 5: 
24:50 
25.00 
25.50 

28.0000 
28.5000 

$9*58!8 
30:oooo 

24.2487 
24.6817 
25.1147 

I?%?i . 

26.4138 

5~*%~ 
27:7128 
28.1458 

28.50 

$X8 
30:oo 
30.50 

30.5oco 
31.0000 

3: l E# 
32:SOOO 

3?50088 
34:oooo 
34.5000 
35.0000 

35.5000 
36.0000 

;7*EE 
37:5cco 

38.0000 

28.5788 
29.0119 
29.4449 

%KO78 . 

30.7439 

3-509699 
32:0429 
32.4760 

31.00 
31.50 
32.00 

w: . 

33.50 
34.00 
34.50 
35.00 
35.50 

XE 
41~5000 
42.0000 
42.5000 

43.0000 

32.9090 
33.3420 
33.7750 

334-m . 

35.0740 

335s*m! 
3613731 
36.8061 

;2;8 
37:oo 

Z-08 . 

38.50 

41.00 
41.50 

3* cl 
43:oo 

45.5000 
46.0060 

4T*%% 
47:sooo 

37.2391 

3;*6o:: 
3 4 8: 381 
38.9711 

39.4042 

48.0000 41.5642 
42.0022 
42.4352 

mz3 . 

46.00 
46.50 
47.00 

%28 . 

48.50 
49.00 
49.50 

:Si8 . 

2.62 1.94 
3.08 2.44 
3.56 2.93 
4% . 3.93 3.43 

5.01 4.43 

6140 S*E 2*:3 5:92 
6.98 6.42 

9.95 9.42 
10.45 9.91 
10.95 10.41 
11.45 10.91 
11.95 11.41 

:;*942 
13:44 

11.91 12.41 
12.91 

13.94 
14.44 ;y: . 

14.41 
14.91 
15.40 
15.90 
16.40 

17.43 16.90 
'1-J.;; pg 

i 9.43 8:93 
l 

Kk9'8 

19.93 19.40 
20.43 19.90 
20.93 20.40 
21.43 20.9C 
21.92 21.40 

22.42 21.89 
$y$ 

23192 

$$.x& 

23:39 
24.42 23.89 

24.92 24.39 
25.42 24.89 
25.92 25.39 

k%5 WR 

27.42 26.83 
27.92 27.39 
28.42 27.89 
28.92 28.39 
29.42 28.89 

29.92 29.39 
30.42 29.88 
30.92 30.38 
31.42 30.88 
31.92 31.38 

32.42 31.88 
32.92 32.38 
33.42 32.88 
33.92 33.38 
34.42 33.88 

34.92 34.38 

37.41 
37.91 3:. 3: 

39:41 3 y; 

37:aa 

;88=8388 

39.91 39.37 
40.41 39.87 
4P4: 

41:91 

40.87 40.37 

41.37 

42.41 

te 
f:% 

43:9 l 42187 

44.41 4:-G . 

44.91 44.37 
45.41 44.87 

x: 
46:91 

45% 
46137 

47.41 
47.91 
48.41 

ZYi: . 

0.7C2 

K2 
01761 
0.761 

ix: 
C:760 

E% . 

0.760 
0.759 

c-x 
0:759 

0.759 

O-E8 
0:75a 
0.758 

E58 
0:75a 
0.758 
0.758 

8*% 
0:757 
0.757 
0.757 

0.757 

0.756 
0.756 

8*% 
0:756 

t?z 
C:756 

ix5 . 

0.755 

0.755 
0.755 

:*:555 
0:754 

0.754 

c.754 

c-753 

0.753 
C-752 
0.752 

!m . 

0.752 
0.752 
;*;z; 
0:7:2 

0.752 

CO*% 
0:752 
C.752 

0.748 
0.748 
0.747 
0.747 
0.746 

0.728 
3.727 

;*Z~ 
J:724 

0.7Y6 
0. J46 
fg; 
a:745 

0.724 

0.721 
0.721 

:*zo 
ü:719 

?E 
0:742 
0.742 
0.742 

0.719 
mi 
0:718 
0.717 

0.742 
0.741 
0.741 
g*;z1' 

. 

0.741 
0.740 

00% 
0:740 

0.715 

:*TK 
0:714 
o-714 

0.714 

OJ'X 
0:713 
0.713 

0.738 0.711 

8-772 
0:737 

wf: 
0:711 

0.73 7 0.710 

0.737 
0.737 
9.737 

8 
,737 
,737 

00-m 
0:7d6 
0.736 
0.736 

3.710 
0.710 
0.710 
u.7 e 9 
0.7 9 

0.709 

0%~ 
017ca 
(3.7ca 

0.7C8 
- ;.;w& 

0:7c7 
0.707 

0.735 
0.735 

00-x 
0:735 

iim 
a:707 
0.706 
0.706 

0.735 
0.734 

FE4 
0:734 

0.706 

U-E 
0:705 
u.705 

0.734 
0.734 
0.734 
0.734 
0.734 

0.7s3 

8-E 
0:733 
0.733 

0.732 
0.7?2 

:*zf 
0:7~2 

0.705 
0.705 
0.705 
0.704 
0.704 

0.704 
0.704 
O.704 

:*z3 . 

t-E 
0:7 
%OS 83 
0.703 
0.702 
d-702 

o-5 . 8 2 

défi; 
a:701 

u-7:: . 

0.693 
0.641 
0.490 

00%~ . 

ix:67 
0:6a5 

E% . 

0.683 

k58: 
0:680 
0.680 

0.673 
0.673 
0.672 

g-3: . 

0.671 
0.670 

C'bZ 
0:669 

0.669 

0.6t7 
0.666 
0.666 
0.666 
0.665 

0.665 
0.664 
0.664 

8 :M 

0.663 

M3 
0:662 
0.662 

0.661 
0.661 
0.661 
0.660 
0.660 

0.660 

i?~;~ 
0:659 
0.659 

0.658 
0.658 

i?z78 
C:657 

0.655 

8-225 
0:655 
0.654 

0.654 

o:555: 8 -653 
0.653 

0.653 

0.652 
0.651 

8't55t 
0:651 
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ISO 41564981 (El 

Table 71 - Interna1 spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 10.00 

E vmin = minimum effective space width, circular = 15.708 

z D Db 
Number Pitch Base 
of teeth diameter diameter 

Dei DFi Oii 
Major Form + (T-t Â) = actual max. space width, circular 

diameter diameter 
Minor Emax = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

60.0000 
70.0000 
80.000 
90.000 8 

100.0000 

Mk8888 
130.0000 
140.0000 
150.0000 

MIE 
63:4683 
k;%i . 
81.2689 
95. 024 

f 103. 359 
HE% . 

160.0000 

210.0000 
220.0000 
230.0000 
E8*0088 . 

~38-88800 
28O:OOOO 
388*::88 . 

166.6042 
174.5370 
w4x 
19813384 

mi 2: ? 
261;8066 
269.7402 
277.6737 

%*EE 
.4743 

38614078 
317.3414 

410.0000 
420.0000 
430.0000 
440.0 00 

8 450.0 00 
460.0000 
470.0000 
480.00 0 

8 490.00 0 
500.0000 

325.2749 

3Wf;b! 
38 :8096 

8 38 .7432 
396.6767 

~:oo*ooo88 
530:oooo 
;%%88 . 
560.0000 
570.0000 
580.00 0 8 590.00 0 
600.0000 

444.2779 
452.2114 
t%m 
476:0121 

660.0000 523.6133 
670.0000 531.5468 
6eC.0000 539.4803 
690.0000 547.4139 
700.0000 555.3474 

;::*00088 
730:0000 
%*a088 . 
760.0000 
770.0000 
780.0000 
8~00-0008~ . 

Eoo-8008 
e3o:oooo 
@40.0000 
a50.0000 

463.2809 
571.2145 
579.1480 
wx . 
602.9486 
610.8821 
610.8157 
626.7492 
634.6827 

W8888 
e80~0000 
890,Or)OO 
900.0000 

Wk8888 
zxK! 
95o:ocoo 

642.6163 
2 -3% 8 
66614169 
674.3504 
682.2839 

E-K; 
753:6857 

56O.CCOO 
970.0000 
~~8-8088 

100 1000:0000 

761.6193 
769.5528 
718'3'4E . 

74.33 71.00 53.05 
84.34 81.OC 62.72 :2*33; 
94.34 91.00 7 .47 1 1774 

E-3; . 111.00 lCL.OC 92.15 8 8 .29 15.776 1 3 ,775 

1 4.36 
1 5 4.36 1 g{.88 1 

02.03 15.776 
144.36 161:oc 1:::;: '155';77; 
154.37 151.00 131.79 151778 
164.37 161.00 141.74 15.779 
: ;r*3; 171.00 181.00 161.64 151.69 15.780 
194:38 191.00 171.61 E*%~ 
204.38 2Cl.CC 181.57 15:781 
214.39 211.oc 191.54 15.782 
224.39 221.00 201.52 15.783 
254:40 $:4.$X& 

231.00 
251.00 241.OC 

211.49 
231.45 ~21.47 

264.40 261.00 241.43 
274.40 271.00 251.41 15.785 
$$I&f 
304:41 

281.00 291.00 261.40 271.38 CEUX 
301.00 281.37 15:786 

314.41 311.00 291.36 15.787 

324.41 321.OC 301.34 334.42 331.00 311.33 r:W8 
E*t2 
364342 

341.00 351.00 321.32 331.31 15.788 15:7af3 
361.00 341.30 15.709 

314.42 371.06 351.29 15.789 
384.43 381.00 361.29 15.790 
394.43 391.00 371.28 15.790 
ttt: . 4Ol.OC 411.00 381.27 391.26 {z.;W& . 
424.43 421.OC 4C1.26 
434.44 431.00 411.25 
444.44 
4255 . 

;;l.OC 421.25 
46 t : 88 431. 441. f 4 3 

474.44 471.00 451.23 
zk 2: 
504:45 

481.00 491.90 461.22 471.22 :5-;:3 15:794 
501.00 481.21 15.794 

514.45 511.00 491.21 15.794 

524.45 521.00 501.21 
534.46 531.00 

'3.7955 
p4.g 
564:46 

541.oc 551.00 5 Ii 38 5 531.19 ! J 15.796 5: 96 
561.00 541.19 15.797 

574.46 571.00 551.19 
584.47 ;t3:.00 ;g.~g :55*3z 
594.47 
604.47 601: 88 581:18 

ls=798 
15.798 

614.47 611.00 591.17 15.799 

624.47 621.OC 601.17 15.799 
634.48 631.00 611.17 15.799 
644.48 641.00 621.17 15.800 
06S::48 %:88 2:i:E kil89 
674.49 671.OC 651.16 684.49 681.00 661.16 ME 
$;:A; 

7rc:es 

691.00 701.00 671.15 681.15 isZao2 

711.00 691.15 :x3 . 
724.50 721.00 701.15 
734.50 731.00 711.14 :~*sso3 
744.50 741.00 721.14 15:eo4 
754.50 751.00 731.14 764.50 761.00 741.14 :E%5 . 

15.805 
781.00 761.14 15.805 

15.806 
814151 811.00 8Cl.00 791.13 781.13 15.806 15.807 
824.52 821.00 801.13 15.8C7 
844:Z !Hi:88 lM:t: MG 
854.;; . 861.00 851.00 841.12 831.12 :xz . 
874.53 @?l.OO 851.12 15.809 
084.53 881.00 861.12 15.809 
894.53 891.00 871.12 15.810 
904.53 9Ol.OC 881.12 914.54 911.00 891.12 E-X . 

934. 2 4 924. 4 W:88 g'Pk!f 15:W 
944.54 941.00 921.11 15.812 
954.54 951.00 931.11 15.812 
Ç64.55 961.00 941.11 15.813 
974.55 971.00 951.11 15.813 

1004:55 W&.;$ 
981.00 961.11 15.813 

100L.00 991.00 971.11 981.1C 15.814 
Pj.814 _ - 793.3534 1014.S6 1011.00 991.10 15.015 

15.trb8 
15.d70 
15.873 
15.d75 
15.677 

15.8L7 
15.828 
15.UY 
15.ki30 
lS.630 

'EL! 
1 5:t)90 
2% . 
15.094 
15.ti96 
:?% 
15:t199 
15.901 
lS.YO2 
15.tao3 
:5*~E . 
15.YO6 
E-X 
15:9G9 
15.YlO 

15.916 
E-9r :;I 
f 

5:u19 
5.Y20 

15.Y21 
15.921 
15.922 
15.923 
15.Y24 
15.Y26 
wz~8 
15h29 
15.930 

15.851 
15.b51 
15.t152 
f?z . 

1S.854 
:?% 
d856 
~5.856 

15.931 
15.Y32 
15.933 
E-Z . 

15.Y36 
E~a7 
i 

51939 
5.940 

15.857 15.Y41 
LS.bS& 15.942 
15.8SCr 15.943 
15.8SY 15.Y44 
I5.ti5Y 15.Y45 

15.Y46 
15.Y47 
15.948 
15.949 
15.950 

15.863 
15.864 
KE 
AS:866 

15.951 
15.952 
15.953 
15.954 
15.Y55 

15.807 
15.&b? 
15.800 
15.868 
15.869 

15.956 
i ;.g; 
15:959 
15.960 
15.5161 

15.673 
f:% 
Ad75 
15.875 

z-?% 
151960 
15.969 
15.970 
15.Y71 
L5.Y72 
15.973 
ZLT: . 

:K% 
15:972 
15.975 
15.978 

1 
5.501 
5.984 

15.987 
Ki2 . 

16.GO6 
16.008 
16.010 
16.Cl2 
16.ClG 
16.Cl6 
16.018 
16.C2G 
16.022 
16.023 

kW 
16.C28 
K-83320 . 
16.C33 
16.035 
16.C36 
16.038 
16.C39 
16.041 
16.042 
'S-O% 
1 6:047 
16.C48 
tt- 8% 
16:052 
16.054 
16.056 
16.C58 
16.G60 
16.C61 
16.063 
16.Ot4 

16. 72 
? 

:20;64 
6: 77 

i 8 6. 79 

::*::: 
16k84 

:EE . 
16.088 
w% 
161093 
16.095 
16.C96 
W88 
16:lOl 
16.103 

E :ooi 
16:lOe 
M!1 . 
16.112 
16.114 
16.116 
:f?;i; . 
16.1 0 

$ 16.1 2 
16.124 
16.125 
16.127 
16.128 
16.130 
E: H3 
16.135 
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ISO 4156-1981 (E) 

Table 72 - External spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 10.00 

S vmax = maximum effective tooth thickness, circular = 15.708 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dee DFe Die 
Major Form Minor smin = svmax + (T+ 2) = actual min. tooth thickness, circular 

diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

60.0090 47.6012 
7C.0000 55.5347 
80.0000 63.4683 
90.0000 71.4018 

100.0000 79.3353 
110.0000 
120.0000 
130.0000 
K%% . 

KE:oo: 
18O:OOOO 

:iKEo . 

87.2689 
95.2024 

103.1359 
lll.C6Ç5 
119.0030 
126.9365 
134.8701 
%*%t; 
158:67C? 
166.6042 
174.5378 
182.4713 
190.4048 
198.33@4 

%*88:8 
280:OOOO 
290.0000 
300.0000 

206.2719 
214.2054 
222.1390 
23OaC725 
238.0060 

310.0000 
320.0000 
330.0000 
%?:a;8 . 

398.8888 
38o:oooo 
i90:*:808 . 

t:8*8888 
430:oooo 
440.0000 
450.0000 

245.9396 
253.8731 
261.8066 
269.7402 
277.6737 

3 
85.6072 
93.5408 

301.4743 
309.4078 
317.3414 
325.2749 
33:'::Ei 
349:0755 
357.0090 

510.0000 
520.0000 
530.0000 
540.0000 
550.0000 

404.6102 
412.5438 
z?t:;; 
43613444 

560.0000 
570.0000 
580.0000 
590.0000 
600.0000 
610.0000 
620.0000 
630.0000 
640.0000 
650.0000 

444.2779 
452.2114 
460.1450 
4~:*ax . 

t;: %95! 
499:8127 
507.7462 
515.6797 

66G.0000 
670.0000 
680.0000 
67908 -8888 . 
710.0000 

523.6133 
531.5468 
Ew;~ 
555:3474 

760.0000 
383 8%: 
790:0000 
800.0000 

R:8*8888 
e3o:oooo 
ii% 0088 . 
@6C.0000 
870.0000 
880.0000 
890.0000 
900.0000 

602.9486 
610.8821 
610.8157 
iw55;;5 . 
642.6163 
650.5498 
658.4833 
666.4169 
674.35?4 
682.2839 
690.2175 
6705-K% 
714:c1e1 

910.0000 721.9516 
920.0000 729.8851 
52:*80~~ 
95o:oooo 

m-w 
753:6t357 

960.0000 761.6193 
970.000~ 769.5528 
sP0.0000 777.4864 
990 .GGOO 

100 1 GO0 .OOOO 

69.00 51.35 45.67 
99:oo a% 

60.72 55.66 
80.29 70.47 65.66 

109.00 90.15 iE*555 . 

H;:z; :K# 
100.03 95.64 15.640 

159:OG 

119.86 129.79 109.94 105.64 125.63 115.64 15.b37 15.639 
15.tf8 

139.74 135.63 15.637 
169.00 149.69 145.63 
LE-88 159.64 169.61 155.62 165.62 115-E 
199:oo 179.57 175.62 ;p: 
209.00 189.54 185.61 15:634 
219.00 199.52 195.61 15.633 
229.00 209.49 205.61 15.633 
239.00 219.47 215.61 15.t32 
249.00 229.45 225.60 259.00 239.43 235.60 E-:3: . 
269.00 249.41 

259.40 
245.6C 15.631 

279.00 255.60 
309:OO ;&$AI~ 

269.38 265.59 E-:30 
289.36 279.37 275.5s 285.59 15.629 151630 

319.00 299.34 295.59 15.629 
;;;:;i f~zEi . 

309.33 305.58 15.628 
329.31 319.32 339.30 325.58 315.58 335.58 15.627 15.627 15.628 

369.00 349.2s 345.50 
W&.tl~ 
:;9':0"0" . 

359.29 369.28 355.57 365.57 
389.26 379.27 385.57 375.57 

419.00 399.26 395.57 15.625 
429.00 409.25 405.56 15.624 
439.00 419.25 415.56 15.624 
449.00 429.24 425.56 
459.00 439.23 435.56 :xs . 
%*88 
489:00 

449.23 459.22 445.56 455.55 15.623 15.623 
469.22 465.55 15.622 

499.00 479.21 475.55 15.622 
509.00 489.21 495.55 15.622 
519.00 499.21 495.55 15.621 
529.OC 509.20 505.54 15.620 
539.00 519.2C 515.54 15.620 
549.00 529.19 525.54 
559.00 539.19 535.54 :x:90 . 
569.00 549.19 545.54 15.619 - - 
579.00 559.18 555.53 15.610 
589.00 569.18 565.53 
F&CI8 . 579.18 589.17 575.53 585.53 :5*::: 15:617 
619.00 599.17 595.53 15.617 
629.00 609.17 605.52 t3Ti.00 619.17 615.52 :K% . 
%‘88 C29.16 625.52 15.616 

. 639.16 635.52 15.615 
669.00 t49.lt 645.51 15.615 
679.00 659.16 655.51 15.614 
689.00 669.15 6t5.51 15.614 
699.00 679.15 675.51 709.00 689.15 685.51 '1w: a 
719.00 699.15 695.50 15.613 

E-E 
749:OO 

709.14 719.14 705.50 715.50 
729.14 725.50 

759.00 
769.00 749.14 745.4ç 15.611 
779.00 759.14 755.49 15.610 
809:OO ;;&&Cl~ 

769.13 7t5.49 
779.13 789.13 785.49 775.49 15:bC9 :55*66:00 

819.00 799.13 795.48 15.bO9 

829.00 809.13 805.48 839.00 819.13 815.48 :55'66c: 
849.00 829.12 825.48 15:608 
859.CO 839.12 835.48 15.607 
869.00 049.12 845.47 15.607 
879.00 859.12 855.47 15.606 
889.00 069.12 865.47 15.6Cb 
899.00 879.12 875.47 
909.00 889.12 885.46 155'5002 . 

919.00 899.11 895.46 15.605 

9~?00 
c49:oo 

909.11 919.11 905.46 915.46 15.604 15.604 
924.11 925.46 15.604 

959.00 939.11 935.45 15.603 

969.00 949.11 945.4 5 
979.00 959.11 955.45 :Ez 
989.00 969.11 965.45 15:602 

785.4L39 999.00 979,lC 975.4s 15.6C2 
793.3534 1009,oa 989.10 985.44 L5.6Cl 

15.od6 
15.a04 

g-6;: 
l!ShG 

15.599 
AS.597 
:;*;y; 

15: 594 

15.529 
:;a;$5 
lb:524 
13.523 

15.585 
15.584 

:Ez 
A&d2 

A5.58 1 

15.~i78 
kg*;;; 

Et:5 76 
15.575 

:E50 
L519 
f?5f! . 
15.515 
:zm514 0513 
:z:: . 

:;*gg 
15:5;8 
1Z85 . 
15.505 

;g* ;;*5 

15:>74 
;;*;;1 

. 

15.572 
15.>71 
i5.571 
15.570 
15.570 

13.4s5 
15.494 
lb.494 
15.493 
15.492 

15.569 
15.568 

:x:7 
15:5b6 

15.bb2 
15.562 
L5.5bi 
15.560 
15.560 

E-:89 
ld400 
:; 'tg . 
15.485 
15.484 
15.483 
E -6:: . 
15.480 

:x778 
! 

51477 
3.476 

15.559 
15.558 

x57 
15Z556 

15.556 1~0470 
15.555 12.469 
15.555 AS.468 
g-g;; 

. 
;:'g; . 

15.553 15.4t5 
E-:5: 
15:55i 

i: l % 
iii 1462 

15.550 15.461 

15.;49 
L5.549 

f?::; 
15:547 

15.455 
:x; 
h:452 
l!s.451 

15.543 

:5*z$ 
L%A 
15.5bO 

lb.445 
:J :22 
k.442 
13.441 

15.452 
15.448 
15.444 
15.441 
15.438 

15.434 

:Es 
151426 
15.423 

15.421 
15.419 

E-4:4 
15:412 

15.410 
15.408 

:w: 
15:402 

15.400 
15.398 
15.39t 
15.394 
15.393 
15.391 

15.383 
15.381 
15.380 
:xz . 

E-E 
15:3t5 
15.364 
15.362 

:mi 
15:356 
15.355 
15.353 
15.352 
E-38 
15:347 
15.345 

E*;t; 
15:34c 
15.3 9 

3 15.3 7 

15.328 
15.326 
:z '3% 
lS:321 
15.32C 
15.318 
:m 
15:313 
15.312 

15.236 

:5'%! 
15:284 
15.283 
15.281 
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ISO 4156-1981 (El 

Table 73 - Interna1 spline 

37.5 degree pressure angle - Side fit - Filet root - Module = 8.00 

Evmin = minimum effective space width, circular = 12.566 

z D Db Dei DFi Dii 
Number Pitch Base Form 
of teeth diameter 

Major 
diameter diameter diameter 

Minor Emax = Eymin 
diameter 

+ (T+ Â) = actual max. space width, circular 
max. min. min. 4t-l 5H 6H 7H 

48.0000 

88.0000 
96.0000 

104. CO0 
8 112. 000 

120.c1000 
128.0000 
136.0000 
144.0000 
:~20-800~00 . 
168.0000 
176.0000 
184.0000 
192.0000 
200.0000 
208.0000 
216.0000 
E:=::t: 
240:0000 
248.0000 
256.0000 
22% -0888 
280:0000 
288.0000 
296.0000 

328.0000 
336.0000 
344.0000 
3 :8888 6 
368 ,OOOO 

w%~~ 
392:0000 
400.0000 

2: l zE 
424:OOOO 
4t0-o00:0 . 

2: -800~00 
464:OOOO 
472.0000 
4RO.OCOO 
488.0000 
:0t-888: . 
%20:8 88 8 
wi8~~ 
S4430000 
552.0600 
560.0000 

ZXE 
S84~0000 
592.0000 
600.0000 

6c8.0000 
616.0000 
605Mi800 
b4o:oooo 

648.0000 
656.0000 
664.0000 

5&8888 
688.0000 
696 .OOOO 
704.0000 
wEE . 

38.0810 

%-%5 
57:1214 
63.4683 

69.8151 
76.1619 

8ma 
95:2@24 

101.5492 
107.8961 
114.2429 
120.5897 
126.9365 

133.2834 
139.6302 

t !3-'i~~9 
158:67C7 

196.7516 
$g-~;!; 
215:79:1 
222.1390 

260.2199 
266.5667 
272.9136 

$8 8 -x074 . 

291.9541 
298.3OC9 
304.6477 
310.9945 
317.3414 

387.1565 

418.8906 
mm 
437:9311 
494.2779 
450.6247 
456.9716 
463.3184 

4S8-%~ . 

2f3; 25;; 

495:0525 
501.3994 
507.7462 
514,c)933 
520.4398 
526.7867 

5393% 5 . a 

545.P272 
552.1740 
558.5208 
564.8676 
571.2145 

577.5613 
583.9081 
590.2549 
596.6018 
602.9486 

455;m; 

&21:9891 
628.3359 
634.6827 

99.53 96.80 81.63 
p;.5: 104.80 89.S5 :E% 

U;:5z . ii 128.00 112.80 12C.80 lC5.44 113.39 57.49 12:631 E-13; . 
139.55 136.8C 121.35 12.633 
147.5s 144.80 129.32 12.633 

1?1:56 t652- 55 

152.80 137.29 12.634 
168.80 16C.80 145.26 153.23 E-6~: . 

179.56 176.80 161.21 12.635 

203:57 :;;a;; 

184.80 169.19 
20 19 6 .8C .8C 177.17 185.16 E-5;: 12:437 

211.57 2C0.80 193.14 12.t37 
219.57 216.80 201.13 12.É37 
227.57 224.80 209.12 12.638 
235.57 232.80 217.11 12.t38 

243.58 240.80 225.09 251.58 248.80 233.08 :~-5% . 
259.58 256.80 241.07 12.639 
267.58 264.80 249.07 12.640 
275.59 272.8C 257.06 
;;;A; . 280.80 288.80 265.05 273.04 :I%Y 12:641 
299.59 296.8C 281.04 12.&41 
307.59 304.80 289.03 
315.59 312.8C 297.02 
323.60 320.80 305.02 
331.60 328.80 313.01 
339.60 336.80 321.01 
347.60 344.80 329.00 
355.60 352.80 337,OC 
3 63.60 71 .bl 360.80 368.80 344.99 352.99 

379.61 376.833 360.98 
387.61 384.80 368.98 :f-% 
395.61 392.8C 376.98 12:C45 
403.61 400.80 384.97 
411.61 408.80 392.97 E=:t: . 
419.62 416.8C 400.96 
427.62 424.00 408.96 
435.62 432.80 416.96 
443.62 440.80 424.96 
451.62 448.80 432.95 

:xs 
475163 

456.80 464.80 448.95 440.95 rf l SC8 

472.8C 456.94 12:648 
4E% . 480.80 488.80 472.94 464.94 12.649 12.648 

307-:3 
515:64 

496.8C 504.8(3 488.93 480.94 E-62: 
512.80 496.93 12:650 

=$?A: . 520.80 528.80 512.93 504.93 12.651 12.656 

539.64 536.80 520.93 12.&51 
547.64 544.80 528.92 12.651 
555.64 552.80 536.92 12.651 
563.65 560.80 544.92 571.65 568.80 552.92 :;-E . 

;x55 
595Z65 

584.80 576.80 560.92 568.92 :2=cb;: 
392.80 12:653 

p;.g . y& . 8 ;;:A; 592:91 1 1 t .654 ,653 

619.66 616.8C 600.91. 12.tS4 
627.66 
635.66 
643.66 640.00 624.91 
651 .bb 

659.67 656.aC 640.90 12.656 
667.67 664.80 648.90 675.67 672.80 :z- tii: 
td:.t& . 680.80 688.80 24 654.;; 2:90 iz ,657 1657 

3=zé 
6~6.8~ bao.9c 12.657 

715Zba 704.80 712.80 696.89 688.90 :2%! 
FbB . 728.80 720.80 704.89 712.89 12.659 12:658 

%-668 
755169 

744.80 736.80 728.89 720.89 12.659 12.659 
752.80 736.89 12.659 

763.69 760.80 744. as 12.660 
771.69 768.80 752.89 12.660 

779.69 77b.ac 760.89 12.660 

787.69 784.80 768.89 795.69 792.80 776.88 '122-55; 
R::*E . 8CO.eC 808.80 792.88 784.88 12.662 121661 

lZ.bbï 
li.001 
12. bo4 
Ai.bUS 
lZ.bOb 

:EE 
i 2:alo 

2.814 
12.817 

:;-:222 
12:728 
12.Ï29 
12.731 

E-E 
.a25 

ffh27 
12.929 

12.672 
lL.673 

t~-::f 
IL471 

12.732 
12.733 
12.735 
12.736 
12.137 

12.832 
12.834 

nm~ 
12:840 

11.677 
AL.677 

12.842 

‘1’%2 
i :a47 1 
12.849 

ll.bdO 
LZ.bSr 
12.681 
12.682 
L2.683 
AL.685 

;22’;1; 

12:741 

:xz . 

:f-7% 
121746 

E-Z . 

12.749 
;g.;;[: 
12:752 
12.753 

12.851 
12.852 
12.854 

E-m . 

12.859 
:p;g 
12:863 
12.865 

12.754 
12.755 
12.755 
;;.;gf . 
12.758 12.873 

12.762 12.879 
12.7 b3 12.881 
E-:2: 
12:765 

E-E3 
12:884 

fzz 
AZ:695 
12.635 
12.696 

12.766 
3-7763 
121768 
12.769 

12.886 

:1-K! 
121771 
12.772 
12.772 

12.891 

~22’!Ci: 
12:895 
12.896 

12.699 12.173 12.897 

E- 672; 
12: 700 

WE 
121776 

w380 
12:902 

12.731 12.777 12.903 

12.778 
12.770 
12.779 
12.780 
12.781 

12.904 
12.906 
:;-9:i 
12:909 

L2.734 
12.705 
:?x 
12:706 

12.911 
E-X 
12:914 
12.916 

12.707 
U.7?7 
:2'jo~ 
AL739 

12.782 
12.782 
12.183 

E-7785 . 

12.786 
12.786 

E-:8; 
12:789 

Kx 
12:9 0 i 
12.921 
12.922 

11.709 
Z-E 
u:71* 
12.7AL 

12.790 

‘1m! 
1 :792 

3 1 ,793 

12.794 
12.794 

wz 
12:797 

12.923 
12.925 

12.7~2 
if- ;:5 
12:7Ld 
A2.7i4 

12.930 
12.931 
12.932 
12.934 
12.935 

12.714 
12.715 
LL.7L5 
;2.7ib 
12.7Lo 

:PE88 
121799 
iM3! . 
12.602 
12.802 
:22-i% 
izZao5 

12.936 
12.938 

%43Z 
i 21941 
12.943 
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ISO 4156-1981 (El 

Table 74 - External spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 8.00 

S aImax = maximum effective tooth thickness, circular = 12.566 

88.OOcJO 
96.0000 

:12-00:;: 
120:oooo 

69.8151 
-$&d; 
88:8556 
95.2024 

128.OCCO 
136,OOQO 
144.0000 
152.0000 
160.0000 
168.OOCO 
176.0000 
K:8 80 8 
200.0000 

:omi: 
114:2429 
#!-x5 . 

wm 
H 

5:9770 
2.3239 

158.6707 
208.0000 165.0175 
216.0000 171.3643 
224.0000 177.7112 
232.0000 184.0580 
240.0000 190.4048 

196.7516 
203.0985 
2w9:: 
222:1390 
228.4858 
234.8326 
WE~ 
253:8731 

Ex~ 
272k36 
279.2604 
285.6072 

368.0000 291.9541 
376.0000 298.3009 
zwK% 
4oo:oooo 

3KYw 
317:3414 

4C8.00 0 
8 

::Xi08 
432:0000 
440.0000 

44%boooo~~ 
464:0000 
472.0000 
480,OCOO 

3 3.6882 
3 3 0.0350 

336.3819 
;ym; 

. 
355.4223 
361.7692 
3$! l tKi 
380:8096 

488.0000 
496.0000 
504.0000 
512.0000 
520.0000 

387.1565 

yplm~~ 
544:oooo 
552.0000 
560.0000 

4L8,89C6 
425.2374 
431.5843 
437.9311 
444.2779 

568.0000 
576.0000 
5~2-8808 
600:0000 

450.t247 
456.9716 
463.3184 
469.6652 
476.0121 

608.0000 
616.0000 
624.0000 
t32.0000 
640.0000 
648.0000 
656.0000 
$2 l iEoo 
68o:oooo 

514.0930 
ww 
533:1335 
539.4803 

688.0000 
696.0000 
704.0000 
w%oo . 
728.0000 
736.GCOO 
:5;-000: 
760:0000 

545.8272 
;z-:;o5: 
564:8676 
571.2145 
577.5613 
583.90611 
590.2549 
596.6018 
602.9486 

KxEEi 
784:COO0 

!wm3 
621:9891 

792.0000 628.3759 
800.0000 634.6827 

z 
Number 

D 
Pitch 

Db 
Base 

De, DFe 
Form 

Die 
+ (T + A) = actual min. tooth thickness, circular 

of teeth 
Major 

diameter diameter diameter diameter 
Minor Smin = S,,,, 

diameter 
max. min. min. 4H 5H 6H 7H 

-~ 

X% 55.20 40.84 36.49 12.507 12.~72 k.418 
50:7746 

63.20 
%x 

44.45 12.5C6 
71.20 

64:23 :'0::8 . :;-;:5 
:t-%l 

ld.416 
lL.414 

57.1214 79.20 rz:etBa L.i.412 
63.4683 AL.466 lL.410 87.20 72.12 68.47 12.504 

95.20 80.03 76.47 12.503 12.605 lL.408 
t$.zg; 
AZ:462 

E-28; 
AL403 

LZ.YbL 11.402 

E-E 
12:322 
:;-z . 
12.313 
12.311 
12.308 
12.306 
12.303 

135.20 119.75 116.45 
143.20 127.72 124.45 :2m 
151.20 135.69 132.45 12:499 
:x8 . 143.66 151.63 148.44 140.45 E% . 

12.*60 
1L.459 
12.459 

::-"'* ,457 
AZ.Gcib 
lii.YLiS 
1$-y: 
AZ:453 

12.301 
E-$97 
12:295 
12.293 

175.20 159.61 156.44 12.498 
;;;.;; 
199:20 

;$;.Y& 164.44 12.497 
183:56 1 ;zo% 3 '4% 

207.20 191.54 188143 12:496 
215.20 199.53 196.43 12.495 
223.20 207.52 204.43 231.20 215.51 212.43 '15%2 
239.20 223.49 220.42 12:494 
247.20 231.48 228.42 12.494 

12.291 
12.289 
12.267 
12.285 
12.284 

Em~523 
1L451 
12.431 
AL.450 

12.389 
12.388 
:s l %S 
lL385 

255.20 239.47 236.42 12.493 
263.20 247.47 244.42 12.493 
271.20 255.46 252.41 
279.20 263.45 260.41 :2-299; 
287.20 271.44 268.41 12:492 
295.20 279.44 276.41 12.491 
M;m;; 
319120 

287.43 295.42 284.41 292.41 12.491 12.491 
303.42 300.40 

327.20 311.41 308.40 :2%8 . 
335.20 319.41 316.40 12.490 
#A$ 
H;:$o" . 

327.4C 335.4G 324.40 332.40 :w: 
343.39 351.39 340.40 348.39 12:489 12.488 

375.20 359.38 356.39 12.488 
%-E 
399:20 

367.38 315.38 364.39 372.3G 12.487 12.488 
383.37 380.39 

407.20 391.37 388.39 :2'::; . 
415.20 399.36 396.38 423.20 407.36 404.38 ii! :44x 
t;;.f; 
447:20 

415.36 423.36 412.38. 420.38 ;;A;: 
431.35 428.38 12:485 
439.35 436.38 
447.35 444.37 :2*4"88z 
455.34 452.37 12:485 

487:20 471.34 463.34 468.37 460.37 12.484 12.484 

K l % 
121382 
12.381 
12.380 

12.274 
E-I;: 
123269 
12.268 

i2.446 
12.446 
12.445 
12.445 
12.444 

12.267 
12.26s 
12.264 
12.262 
12.261 

i5-:z 
121443 
E-z! . 
12.441 
12.441 
AL.440 
12.440 
lL.439 

12.260 
12.258 
12.257 
12.256 
12.25s 

12.371 
;5-3590 
d368 
12.368 

12.253 

if l 36667 

12:365 
12.365 
12.3t4 

12. 47 
t 12. 46 

:22'It4 
12:242 

12.436 12.363 12.241 
12.436 12.362 12.240 
Em:;; 
12:435 

:f-E: 
L360 

tmi 
121237 

495.20 479.34 476.37 503.20 487.33 484.37 E-48: 
511.20 495.33 492.36 12:483 
519.20 503.33 500.36 12.483 
527.20 511.33 508.36 12.482 

12.360 
12.359 

::-3555 
Ld356 

12.236 
12.235 
12.232 
12.231 
12.230 

535.20 519.33 516.36 12.482 
543.20 527.32 524.36 551.20 535.32 532.36 :2% 
559.20 543.32 540.35 12:481 
567.20 551.32 548.35 12.481 

575.20 559.32 556.35 583.20 567.32 564.35 :2%z 

607:20 WStF 
575.31 572.35 12:480 
591.31 583.31 588.34 580.35 12.479 12.479 

12.431 
12.431 
IL.450 
AZ.430 
LL.QL9 
li.429 
12.428 
12.428 
12.427 
LL.bLl 

::.254 
1&354 
:f-;;; . 
12.351 
12.350 
Id.350 
IL.349 
11.348 

12.2213 
12.227 
12.226 
E-~I~ . 
12.222 
12.221 
PZ-$Ci! 
12:217 

615.20 599.31 596.34 12.479 
155;.fg 
639:20 

607.31 615.31 612.34 604.34 12.478 12.478 
623.31 620.34 12.478 

647.20 631.3C 628.34 12.477 

:; $2; 
1~:346 
lL.345 
IL.344 

12.216 
i;-g; 
12:212 
12.211 

655.20 639.30 636.33 12.477 
663.20 647.30 644.33 12.477 

687120 U;.fi 

t55.3C 652.33 12.476 

671.30 663.30 660.33 668.33 :2-4% . 
695.20 679.3C 676.33 12.475 
703.20 687.30 684.32 
;;;.;g 695.2s 692.32 ::-4E 
727:20 711.29 703.29 7C0.32 708.32 12:475 12.474 

12.343 12.2c9 
12.342 12.208 
:t-z4: 
lL340 

E-2ooS 
12:204 
12.203 
lZ.202 
L:-ESC 
12:190 

E3-28 719.29 727.29 724.32 716.32 12.474 
751:20 735.29 732.31 w:2 
759.20 743.29 740.31 121473 
767.20 751.29 748.31 12.473 

12.196 
12.195 
F:E 
12hl 

775.20 
Em% 
799:20 
807.20 

759.29 756.31 
767.29 764.31 
775.28 772.31 
783.28 780.30 
791.28 788.3? 

12.472 12.331 
If-3% 
lL:329 
12.328 

112-t%! 
12:1as 
12.186 
12.185 
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ISO 4156-1981 (El 

Table 75 - Internai spline 

37.5 degree pressure angle - Side fit - Fillet mot - Module = 6.00 

Evmin = minimum effective space width, circular = 9.425 

z 
Number 

D 
Pitch 

Db 
Base 

Dei 
Major 

DFi 
Form 

Dii 
+ (T+ A) = actual max. space width, circular 

of teeth diameter diameter diameter diameter 
Minor Em,, = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

36.0000 
42.0000 
48.0000 
54.0000 
6o.ocoo 

%-000000 
78:0000 
84.0000 
90.0000 
s6.0000 

:0~-Kz 
114:oooo 
120.0000 
126.0000 
132.0000 
:43:-i%: 
150:0000 

:zK? 
168:OOOO 
174.0000 
180.0000 

:xi8~8 
198:0000 
204.0000 
210.0000 

%-00888 
228:OOOO 
234.0000 
240.0000 

w 888 8 
258:0000 
%w#8 . 

%XE 
288:OOOO 
294.0000 
300.0000 

W8888 
318:OOOO 
324.0000 
330.0000 
336.0000 
342.0000 
33m% 
360:0000 
366.0000 
372.0000 
378.0000 
384.0000 
390.0000 

:~~-0060 
408:OOOO 
414.0000 
420.0000 

tEEo 
430:0000 
::CE8 . 

486.0000 
492.0000 
:90:-000o0 
510:0000 

q~-~~~o" 
~28:OOOO 
s34.0000 
s40.0000 

594.0000 
600.0000 

55:; l 0Ez 
588:OOOO 

20.S6Qf 
383'oEO 
42:0411 
47.6012 
S2.3613 
57.1214 
61.8016 
WG . 
76.1619 
8m: 
90:4423 
95.2024 

44.60 
50.68 
56.69 
28.% . 
74.70 
80.70 
86.70 
92.71 
98.71 

104.7L 
110.72 
::2-72 
12a:72 

99.5625 134.72 
%- 7482; 
11412429 

E ;3 
lS2:?3 

119.0030 158.73 
123.7631 
120.5233 
133.2834 
138.0435 
142.8036 

164.73 
170.74 
:w: 
100:74 

147.5637 194.74 
152.3239 200.75 
157.0840 206.75 
161.0441 212.75 
166.6042 218.75 
171.3643 
176.1245 
:8: l x 
190:4040 

224.75 
230.75 
236.76 
2% 7: . 

m 4: 
266:76 
272.76 
270.77 

210.9655 
223.72S7 
220.4858 
233.2459 
238.0060 

204.77 
290.77 
3902-G 
300:77 

242.7661 
247.5263 
IGE2 
26118066 
266.S667 
271.3269 
276.C870 
280.8471 
285.6072 

314.77 
320.70 
326.78 
338-;8 . 
344.78 
350.70 
356.78 
362.78 
360.79 

290.3674 
295.1275 
299.0076 
w4o;i . 
314.1600 
3:3%: 
320Z4483 
333.2084 

%Y7799 
386Z79 
392.79 
398.79 

33-?% 
347~4888 
352.2489 
357.0090 
361.7692 
366.5293 
3;ips; 
3 80:0G96 
305.5690 
390.3294 
395.0900 
399.8501 
404.6102 

4c4.79 
410.79 
416.80 
%-888 . 

412 8800 
446:aO 
23% . 
464.80 
470.81 
z?Bal 
40838 t 

!%-2 
506181 
512.81 
518.82 

409.37c4 
414.1305 
4ia.8906 
423.6507 
428.4168 

ZE 
536: 82 
942.82 
548.82 

433.1710 
437.s311 
M$.4;:; 
452:2114 

554.82 
5556-E 
572103 
57a.a3 

471.2519 
476.012L 

450.5716 
z-:39:8 . 

46 %i 
S4:60 

3K 
43:4zi 

60.60 
66.60 55-Z . 
F2.60 61.22 
-77.g 
90:60 

g. g 
79:00 

96.60 05.04 
102.6C 41.01 
108.60 96.99 
114.60 102.96 
12C.60 108.94 
126.6C 114.93 
132.60 120.91 
138.60 126.89 
144.60 132.88 
150.6C 138.87 
156.61: 144.86 
162.6C 150.05 
168.60 156.84 
174.60 162.83 
180.60 168.82 
186.60 174.01 
192.60 180.81 
lS8.60 186.80 
204.6C 192.79 
210.60 LÇ8.79 
216.6C 204.78 
222.60 210.78 
228.60 216.77 
234.6C 222.77 
240.60 228.76 
246.60 234.76 
252.6C 240.75 
250.60 246.75 
264.6C 252.75 
270.60 50.74 
276.60 % 64.74 
282.60 270.74 
288.60 276.73 
294.6C 202.73 
300.60 208.73 
306.60 294.73 
312.60 300.72 
310.60 306.72 
324.66 312.72 
330.60 318.72 
336.60 324.71 
342.6C 330.71 
348.60 336.71 
354.6C 342.71 
360.60 348.71 
366.60 354.70 
372.6C 36C.70 
378.60 366.70 
304.60 372.70 
390.60 378.7C 
396.60 384.70 
402.6C 390.69 
400.60 396.69 
414.60 402.69 
420.60 408.69 
426.60 414.69 
432.6C 420.69 
430.60 426.69 
444.60 432.69 
450.60 438.68 
456.60 444.60 
462.6C 450.68 
460.6C 456.60 
474.60 462.60 
400.60 468.60 
486.60 474.68 
492.6(3 480.60 
498.6C 406.60 
504.6C 492.60 
510.60 498.67 
S16.6C 504.67 
522.bC 510.67 
528.60 516.67 
534.6C 522.67 
S40.60 528.67 
546.60 534.67 

ss2.oc 540.67 
558.6C 546.67 
S64.6C 552.67 
570.60 558.67 
576.60 564.67 

582.60 570.66 
580.60 576.66 
594.60 502.66 
600.60 580.66 
606.60 594.66 

;-% 
5:480 
9.401 
9.481 
9.482 
9.403 
9,483 
VE~ . 
9.40s 
9.485 
9.486 
9.486 
9.487 
9.487 

9.5AL 
Y.S12 
9.5i3 
Y.514 
9.515 

9.521 
Eh 
9LL3 
9.524 
9.524 9.580 
9.S25 9.381 
9.5L6 9.582 
9.5Lb 9.503 
9.527 9.304 
9.5L7 
9.528 
9.5LY 
9.529 
9.530 

9.491 9.53d 
9.491 9.531 
9.491 Y.231 
9.492 9.532 
9.492 9.532 

9.533 
9.533 
99-52: 
91535 

9.494 
9.494 
x2 
9:49s 
9.49s 
4-z 
9:496 
9.496 

E:: 
9:497 
9.497 
9.490 

9.535 
9.536 
9.536 
9-52 . 

9%: 
91538 
9.53Y 
9.539 
9.540 
9.543 
9.540 
;.;ti . 
9.542 
9.542 
i?;:: 
9:543 

9.499 
9-z: 
9:500 
9.500 

Y%2 
91544 
9.s45 
9.545 

9.500 
m': 
9:so1 
9.SOl 
9.501 
9.SO2 
99% 
9:502 

;-;*z 
91546 
9. St? . 
9.547 
9.540 
x4: 
9:549 
9.549 
9.549 
9.550 
2538 
y-g; 
9:251 
9-E . 

ZE 
s:sc5 
x8: . 

x005 
Ç:SCb 
9.507 
9.507 

9.555 
9.555 
9. ti3b 
9.556 
9.556 

9.5C7 
x:8 
L5CP 
9.508 

9.585 
9.586 
;-::; 
9Z589 
9.390 
9.590 
9.391 
99% . 
9.594 
;.;g 
9:596 
9.397 
9.397 
9.598 
:-zz 
9:600 
9.601 
9.602 
9%; 
9:604 
9.604 
9.605 
xx 
9:tJo7 

99-i% 
9:6C9 
4%: . 

9.610 
x% 
91612 
9.613 
9.613 
z-: i4 
9h5 
9.616 

9-i 15 
9h? 
9.610 
9.618 

9.621 

9.625 
9.a25 
9.626 
9.627 
9.627 
9.628 

‘9-:$t 
9:630 
9.630 
9.631 
9.631 
9.632 
x3 . 

EZ 
9:646 
9.649 
9.651 

9.t54 
9.656 
9.658 
;-%: . 
9.665 

9.674 
9.675 
9.677 
EiX . 
9.602 
9.603 
9.684 
9.606 
9.607 

9%0 
91691 
9.692 
9.694 
9.695 
9.696 
x:97 
9:700 
9.701 
XOf 
9:704 
9.706 

99%; 
9:709 
:- 2: . 
9.712 
x:: 
9:715 
9.716 
9.717 
9.718 
9.719 
9.720 
9.721 

9.722 
E22 
9:725 
9.725 

w: 
9:?20 
9.729 
9.730 
9.731 
9.732 
?E 
91734 
9.73s 
9-E 
9:730 
9.739 
9.739 
x4: 
9:743 
9.744 
9.745 
9.746 
9.747 
9% . 
9.750 
9.751 
9.752 
9.753 
9.754 
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ISO 4156-1981 (E) 

Table 76 - External spline 

37.5 degree pressure angle - Side fit - Filet root - Module = 6.00 

S vmax = maximum effective tooth thickness, circular = 9.425 

z D Db Dee DFe Die 
Number Pitch Base 
of teeth diameter 

Major Form + U’+ A) = actual min. tooth thickness, circular 
diameter diameter diameter 

Minor Smin = S,,,, 
diameter 

max. min. min. 4H 5H 6H 7H 

36.0000 28.56C7 
42.0000 33.3208 
2: -00088 
60:0000 

w4:1 
47:6012 

K%~ 
78:0000 
84mOCOO 
~0.0000 
96.0000 

102.0000 
t 14 -80088 
120:oooo 

52.3613 
57.1214 
61.8816 
7x:; . 
76.1619 
8s50.52s22 
90:4423 
95.2024 

126.0000 
f% l C88 8 
144:oooo 
150.0000 

114.2429 
119.0030 

lS6.0000 

186.0000 
192.0000 
148.0000 
f 

c4.00 0 
8 10.00 0 

216.0000 
222.0000 
135:8888 

123.7631 
128.5233 
'pi?;; 
t 42:8036 
147.5637 
152.3239 
:z- :444: 
166:6042 

240.0000 

171.3643 
176.1245 
Dk:4"'49 
190.4048 

$pmgo 
258:000 8 
% -880000 . 
276.0000 
I:i-:::; 
294:0000 
300.0000 

y;.;$;9 
204:68S 1 
209.4453 
214.2OS4 
218.9655 281.40 269.54 267.23 
223.72Sf 287.40 275.53 273.23 
228.48S8 293.40 281.53 279.23 
233.24S9 299.40 2t7.53 205.23 
238.0060 305.40 293.53 291.23 

%-a%: 
318:OOOO 
35zEoo . 

%%E 
348:0000 
354.0000 
360.0000 

2tfm; 
5 5212864 
257.0465 
261.0066 
266.5667 
271.3269 
s?E~~ 
285:6072 

396.0000 
402.0000 
408.0000 
%10-8008 . 
426.0000 
432.0000 
438.0000 
%i-8888 . 
456.0000 
462.0000 
460.0000 
474.0000 
480.0000 

290.3674 
295.1275 
299.8876 
3 4.6477 
3 9.4078 8 
314.1680 
3L0.9201 
323.6802 
320.4483 
333.2084 

3z-Y% 
347:4808 
352.2409 
3s7.0090 

486.0000 
492.0000 
2;pgg 
510~0000 

361.7692 
366.5293 
371.2894 
;;XE . 
385.5698 
390.3299 
399: -ix 
404361O2 

516.0000 409.3764 
522.0000 414.1305 
528.0000 418.8906 
534.0000 423.6567 
540.0000 42a.4100 
546.0000 
552.0000 
z! l E0 
570:oooo 
576.0000 456.~716 
WO~oo8 
594:oooo 

456-G% 
471:2219 

600.0000 476.0121 

::=2: 
53:40 

36.43 30.63 33.32 27.32 
42.28 59.40 

65.40 54-E . 
;;a! 
si:30 

71.40 60.02 s7.3c 
77.40 65.96 63.30 
83.40 $!Ii 69.30 
89.40 75.29 
9s.40 83:84 ai.29 

101.40 89.81 07.29 
107.40 95.79 93.20 
113.40 101.76 99.28 
::xoo . 107.74 113.73 111.28 105.28 

131.40 119.71 117.28 
t 43.40 37.40 13 ?:51 E'9:1‘3 
:%'t: . 137.67 143.66 135.27 141.27 
161.40 149.65 147.27 

155.64 153.26 
161.63 159.26 
i 67.62 73.61 171.26 165.26 

179.61 177.26 
185.60 183.2S 
191.59 109.25 

215140 203.58 197.59 p$q 

221.40 209.58 2C7.2S 
23:A; 215.57 213.25 
1 39:eo Itw 523:2 
245.40 233.56 231.24 

251.40 239.55 237.24 
ET48 
269:40 

3 45.5s SlmSS 3 43.24 49.24 
257.54 255.24 

275.40 263.54 261.23 

311.40 299.52 297.23 9.353 
N:% x:51 3wt 
329.40 317.52 315.22 
335.40 323.51 321.22 
341.40 329.51 327.22 
347.40 335.51 333.22 
353.40 339.22 
359.40 

34 # -51 
34 -51 345.22 

365.40 353.50 351.21 
371.4c 359.5C 357.21 
371.40 365.5tl 363.21 
383.40 371mSC 369.21 
35:48 381:28 38Wt 
401.40 389.49 387.21 
407.40 395.49 393.21 
413.40 401.49 399.20 
419.40 407.49 405.20 
42S.40 413.49 411.20 
431.40 419.49 417.20 
'tz;.:i 
449140 

425.49 431.49 429.20 423.20 
437.40 435.20 

45s.40 443.40 441.2C 

%'% 
473140 

455.40 449.48 447.20 453.19 
461.48 459.19 

479.40 467.40 465.19 
485.40 473.40 471.19 
491.40 479.40 477.15 
497.40 485.48 483.19 

515:40 ;CI;.:; 
491.48 409.19 
497.47 503.47 495.19 501.18 

;;;:;g %-4ii 
509.47 SO7.18 

545340 
521.47 515.47 527.47 513.18 525.18 519.18 
533.47 531.16 

551.40 539.47 537.1fi 
5565;-2 . 545.47 551.47 543.18 549.17 
569.40 557.47 555.17 
575.40 563.47 561.17 
581.40 
507.40 

569.4t 
575146 

567.17 
573.17 

%9-440 
605140 

S81.46 587.46 585.17 579.17 
593.46 551.17 

5.371 
?378 
9:369 
9.368 

9.339 
Y.338 
9.336 
9mjdS 
Y.334 

9.368 
;-3:; 
91366 
9.365 

9.333 
;-:z 
5:>30 
Y.jjO 

9.365 
9.364 
;:2g 
9.363 
9.363 
9.362 
9.362 
99-E . 
9.361 
9.360 
9.360 
9.360 
9.359 

9.359 
9.35s 
5.358 
9.358 
9.350 

9.357 9.317 
9.357 9.316 
s-m 
s:3s 

2% 
9:315 

9.356 
9-33 
91355 
9.355 

Y.312 
Y.312 
Y.311 
9.311 
9.310 
9.31c 
Ym3AO 
Y-% 
9:~08 

;-$j; 
9:jo7 
9.307 
9.3Ob 

9.351 
9.350 
9.350 
9: 2 38 
9.349 
9.349 
ç-349 
9.349 
9.348 

9.306 

9.304 
9% 
9:303 
9.1503 

9.348 
9.348 
9.340 
9.340 
9.347 

9.302 
Ym3d2 
;-sg 
9hl 

9.347 
9.347 
9.347 
EZ . 
9.346 
9.346 
9.346 
9.345 
9.345 
9.345 
9.344 
9-3:: 
ç:344 

Y.299 
9.259 
9.:98 
ET . 
9.297 
9mflLb 

9% 
9ZLY5 

ç-344 
9.343 
?2? 
ç:343 

Ym2YS 
9% 
LLY4 
9.293 

5.342 
9.342 
9.342 
x:: . 

5.291 
Y.289 
tx5 
L:283 

9.21C 
9.207 
9.2CG 
9.201 
9.198 

E% 
Y:279 

Es93 
91191 

y.277 9.189 
Y.276 9.187 

xz 
Y:273 
Y.271 
Y.270 

9.185 

9.269 
Y. 68 

5 Y. 67 
Y.266 
9.26s 

9.176 
8-i 3 3 
9:171 
9.170 

Y.264 
Y.263 
6-5523 
Y:261 

9.168 

Y.260 
;-g; 
L:257 
Ym2S7 

9.161 
9.160 
z- :;y 
9:156 

Y% 
91254 
Y l z:: . 
Ym2S2 
9 l 2Sl 
cim2Sl 
Y -5490 . 
9.249 
9.240 
9.247 
xf: . 
9.245 
:- 3 2 
9:243 
5.243 

9mlS5 
z- E3 
9:25 i) 
9.150 

G-:23 
91146 
9.145 
9.144 

x23 
91141 
xi . 
9.138 
9. 37 

i 
8s 
9.134 

; l $42 
9:241 
;-544: . 
9.239 
9.239 
Y.230 
8: 537 
9.236 
Y.236 
Y.235 
9.235 
9.234 

9.133 
9-M 
9:130 
9.129 

9.123 

9.231 

9.119 
9.118 
9.117 
iP::5 . 

z-r':: 
9:113 
E:: . 

Y.228 
9.220 
9.227 
9.226 
9.225 

wz 
5:223 
;-;z; . 

9-z: 
Y:220 
5.220 
9.219 

XE 
9:103 
9.102 
9.101 

w: 
9:C98 
9.097 
9.096 

Y.219 
9.218 
t?% 
91216 

99 
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ISO 4X6-1981 (E) 

Table 77 - Interna1 spline 

37.5 degree pressure angle - Side dit - Fillet root - Module = 5.00 

E vmin = minimum effective space width, circular = 7.854 

z D Db Dei DFi Dii 
Number Pitch Base 
of teeth diameter diameter 

Major Form 
diameter diameter 

Minor Emax 
diameter 

= Evmin + l T+ A) = actual max. space width, circular 
max. min. min. 4H 5H 6H 7H 

30.0000 
2a:8888 
950*:::: . 
55 .oooo 
Aix% 
70:oooo 
75.0000 

23.8r)Cb 

80.0000 
85.0000 
90.0000 
95.0000 

100.0000 

K:W8 
::8*8088 
125:oooo 

6 .4683 
6 3 -4350 
71.4018 ;:*m . 
83.3021 
87.2689 
91.2356 
95.2024 
99.1692 

130.0000 103.1359 
107.1027 wx2 
119:0030 1 2.9698 t 
t3E%3 
134:8701 
138.8368 

180.0000 142.8036 
18S.0000 146.7704 
190.0000 150.7371 
195.0000 154.7039 
200.0000 158.6767 
205.0000 
210.0000 
xx%86 
22s:oooo 
230.0000 
235.0000 
240.0000 
245.0000 
250.0000 

f862’43 
190:4048 
194.3716 
198.3384 
202.3051 
206.2719 $ME 
218:1722 

2~5Am~cJ 
5 90:oooo 
50: l EE . 
305.00c0 
310.0000 
;1;.;W)zt 
3 5:oooo 5 
330.0000 
335.0000 
340.0000 
;40 l ::oo . 
355.0000 
w5.E: 
370:oooo 
375.0000 

222.1390 ff8:d% WEO . 
241.9728 2tm:3 
25 :8731 3 25 .8399 
261.8066 

380.0000 
385.0000 
390.0000 
395.0000 
400.0000 

w:t:: 
309:4078 
313.3746 
317.3414 

321.3081 
325.2749 3 xx 5 
337:1752 

430.0000 
43s.0000 
4tKE 
450:0000 
455, 
460. 88 8 8 
465.OOCO 
470.0000 
475.3000 

~~~-~oooooo 
490:oooo 
495.0000 
500.0000 

341.1420 3 45.1087 
49.0755 w%o . 
3 60.S758 

64.9426 Kx: 
376:8429 

62.28 
w: 

51.02 
wii 
77129 

7d50 65zi:: 
75.5C 65:90 

82.?9 8C.50 70.87 
87.29 85.5C 75.84 

y; i33.43; 
1oo:sc 90:79 
LOS.50 95.77 

112.30 llC.50 100.76 
117.31 115.50 105.75 
12-2 l 3 1 120.50 110.73 
127.31 125.50 115.72 
132.31 130.50 120.71 
137.31 135.50 
142.32 

125.71 
l40.50 130.70 

147.32 145.50 135.69 
152.32 lSO.5C 140.68 
157.32 155.50 145.68 
162.32 160. lbd0 C 150 67 

155.67 
170.50 160:66 
175.50 165.66 
180.50 170.65 

187.33 185.50 175.65 

202:33 ;;$.3; 
190.50 180.64 
200.50 195.50 185.64 190.64 

207.34 205.50 195.63 

237.34 235.50 225.61 
242.35 240.50 230.61 
247.35 245.5C 235.61 
252.35 250.50 240.61 
257.35 255.50 245.61 

262.35 260.50 250.60 
267.35 265.50 255.60 
272.35 27C.50 240.6C 
277.35 275.50 265.60 
282.36 280.50 270.60 
287.36 28S.50 275.59 
292.36 290.50 280.59 
297.36 295.5C 283.59 
302.36 300.50 290.59 
307.36 305.50 295.59 
312.36 310.50 300.59 
317.36 315.50 305.58 
322.36 320.50 310.58 
;$;.3; . 325.50 330.50 320.58 315.58 

337.37 335.50 325.58 
342.37 340.50 330.58 
347.37 345.50 335.58 
352.37 350.50 340.58 
357.37 355.50 345.57 
362.37 3bC. SC 350. S7 
367.37 365.50 355.57 
372.37 370.50 360.57 
377.38 375.50 365.57 
382.38 380.50 370.57 
387.38 385.50 375.57 
392.38 390.50 380.57 
397.38 395.50 385.57 
25-38 . 405.50 4oc.5c 395.57 390.57 

412.38 410.50 400.56 
417.38 415.50 405.56 

m39” 41w f!kE 
432.39 430.50 420.56 
437.39 435.50 425.56 

440.50 430.56 

457.39 455sC 445.54 

462. 9 

E.3: 3 

460.50 450.5b 

477:40 
465.50 470.5C 455.56 460.56 
475.50 465.56 

482.40 480.50 470.55 

487.40 485.50 475.55 
492.40 490.50 480.55 

z-4: 
507:40 

495.50 500.50 485.55 490.55 
5os.50 495.55 

7.904 
Kx 
7:9c7 
7.907 
7.908 
7.908 
7.909 
7.909 
7.910 
7.910 
7.911 
7.911 
7.912 
7.912 
7.912 

vz1'2 
7:915 
5-x . 
7.916 
7.916 
7.916 
7.917 
7.917 
7.917 
7.918 
7.918 
E8 . 
7.919 
7.919 
7.919 
7.919 
7.920 

E228 
7:92C 
7.921 
7.921 

7.922 
7.923 
7.923 
7.923 
7.923 
7.923 
7.924 
7.924 
7.924 
7.924 
7.924 

7.926 
7.927 
7.927 
EI:: . 

7.927 
;-z: 
7:928 
7.928 
7.928 
7.929 
EZ 
71929 

77-E; 
7:930 
7.931 
7.931 

7.940 
7.94L 
7.942 
7.Y43 
7.943 

7.980 
7.Y82 
7.Yt34 

w5 . 
7.988 
7.990 
7.Y91 
7.992 
7.494 

8.055 
a. c59 
8.Cb2 

s1-E; . 
8.069 
e.c71 
8-c;; 
a:077 

7.944 
;.;g 

7:9+tl 
7.947 

8.C79 
8.081 
8-X 
a:cso 

7.947 
7.948 
7.Y4Y 
7.Y49 
7.950 

8.300 
8.001 

8e*%E 
8:004 

8.087 

7.953 
7.95A 
7.951 
7.952 
7.95L 

8.004 
8.005 
k% 
8:ùO8 

:*x2 
a:c97 
8.099 
8.100 

7.933 
$.;;2 

7:954 
7.955 

8.101 
P Kit 
8:105 
A.106 

7.955 8.012 
7.9S6 8.013 
Psy:: 
7:y57 

8-K 
8:r)lS 

8.113 
tm 
8:llb 
8.117 

7.360 
7.960 
7.460 

8.019 

7.961 8.022 
77-E? 

8.123 

7:9u 
zif3 
8:024 

88. z 
7.963 

81125 
8.024 8.126 

7.963 
7.964 
7.964 

x95 . 

7.965 
7.965 
7.966 
7.9&6 
7.966 

8.c125 
8.025 
8.026 
8.326 
8.027 

8.127 
8.128 
13-E 
8:131 

8%: 
8:d29 
8.029 
8.030 

7.9b7 
7.947 
7.967 

3-E: . 

7.968 
7.969 

mi 
7:910 

8.030 
8.031 
8.031 
8.032 
8.032 

8.132 
fx3 
8: 34 

f 8. 35 
8.136 
8.137 
:*E 
81139 

7.970 
w 
71971 
7.971 

7.971 
;w 
7:97 2z 
7.973 
7.YId 
7.473 
x: 
71974 
7.9 4 
7.9 5 ? 
I-Y75 
7.Y7fi 
7.916 

7.976 

77% 
7:y77 
7.977 

8.ù33 
8.033 
8.034 
PE . 
8.035 
8%5 
8:tJ37 
8.037 

8.140 
8.141 
8.142 
8. :4f . 
8.144 

8.d40 
VO4P 
8:1141 
8.042 

8.148 
8.148 
8. 49 

i 
::15: 
8.151 
8.152 
8.153 
8. :;44 . 

wz 
81156 
iii* :58 . 
8.158 
8. i5: 
8:161 
8.161 
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ISO 4156-1981 (E) 

Table 78 - External spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 5.00 

S vmax = maximum effective tooth thickness, circular = 7.854 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dee DFe Die 
Form Major 

diameter diameter 
Minor Smin = S,,,, 

diameter 
+ 1 T + A) = actual min. tooth thickness, circular 

max. min. min. 4H 5H 6H 7H 

30.0000 
35.0000 
40.0000 
"5xE! . 
55.0000 
60.0000 
750 l :~ooo 
75:oooo 
80.0000 
85 .oooo 
90.0000 
95.0000 

100.0000 

:18*:00: 
115:oooo 
'12E:oo . 
130.0000 
:4tzcE 
145:0000 
150.0000 
155.0000 
160.0000 
165.0000 
170.0000 
175.0000 
180.0000 
185.0000 
WXO88 
2oo:oooo 

230.0000 
235.0000 
w::~oo 
25o:oaoo 

2505'0~800 
265:0000 
E%El . 
280.0000 
285.0000 
290.0000 
295.0000 
300.0000 
305.0000 
310.0000 
315.0000 
320.0000 
325.0000 

380.0000 
385.0000 
3995 l iEoo 
4oo:oooo 

4xEE 
4is~ooao 
420.0000 
425.0000 

W8888 
440:oooo 
t45;*:0:: . 

zx%~ 
4bS:OOOO 

435 -8808 . 

480.0000 
485.0000 
4% l KE 5oo:cooo 

23.8006 
3xit 
35:7oc9 
39.6677 

34.50 25.53 22.74 
39.50 30.36 2 50 

54:so 

35.24 40.15 37:73 $;. ;; 

45.07 42.72 
43.6344 
47.6012 
51.5680 
3W30~57 . 
63.4683 

59.50 50.02 47.72 
5% 
74:50 

p; y; 

79.50 $;y . 
62:71 
67.71 

83.3021 
87.2689 
91.235b 
998. :5s24 . 

103.1359 
107.1027 
111.0695 
i 1'95':0302 . 

142.8036 
25*im: 
154:7039 
158.6707 
162.t375 
166.6042 
r;:*xi 
178:5045 
182.4713 
186.4381 
190.4048 
194.3716 
198.3384 
202.3051 
206.2719 
210.2387 
214.2054 
218.1722 
222.1390 
226.1057 
230.0725 
234.0393 
238.0060 

109.50 99.76 97.70 
114.50 104.75 102.69 
119.50 109.73 07.69 
124.50 114.72 f 12.69 
129.50 119.71 1’17.69 

KEOO 

144:50 
129.70 124.71 127.68 122.69 
134.bÇ 132.68 

149.50 139.68 137.60 
154.50 144.68 142.68 
159.50 149.67 147.68 
KY 50 
;;;:s& . 

154.67 159.6É 152.68 157.67 
169.65 164.66 167.67 162.67 

184.50 174.65 172.67 
189.50 179.64 177.67 
194.50 184.64 182.67 
199.50 189.64 187.67 
204.50 194.63 152.66 
209.50 199.63 197.66 
214.50 204.63 202.66 
219.50 209.62 207.66 
224.50 214.62 212.66 
229.50 219.62 217.66 
234.50 224.6 1 222.66 
239.50 229.61 227.65 
244.50 234.61 232.65 
249.50 239.61 237.65 
254.50 244.61 242.b5 

259.50 249.60 47.65 
264.50 254.6C z 52.65 
269.50 259.60 257.65 
274.50 264.60 262.65 
279.50 269.60 2t7.64 
284.50 274.59 272.64 
289.50 279.59 277.64 
294.50 284.59 282.64 
;;;A; . 289.59 294.59 287.64 292.64 

241.5728 

$69-E; 
253:8731 
257.8399 

309.50 299.59 297.64 
314.50 304.58 302.64 

E*% 
329hO 

309.58 314.58 3C7.64 312.63 
319.58 317.63 

261.8066 
353 KO$ 
273:7069 
277.6737 

S$Sg 324.58 322.63 
344:50 

329.58 327.63 
334.58 332.63 

349.50 339.58 337.63 
354.50 344.57 342.63 

281.6405 
* 285.6072 

;98;*m 
297:507S 

j6z.X& 349.57 347.63 
354.57 352.63 

369:50 359.57 357.C3 
374.50 364.57 362.62 
379.50 369.57 367.62 

301.4743 
305*4411 

384.50 374.57 372.62 
389.50 379.57 377.62 

309.4078 394.50 384.57 382.62 
313.3746 399.50 389.57 387.62 
317.3414 404.50 394.57 392.62 

321.3081 
325.2749 
x-22x 
337:1752 

3 4 
-1420 
-1087 

349.c755 
353.0423 
357.cc90 

434.50 4 4.56 422.61 
439.50 t 4 9.56 427.61 
444.50 434.56 432.61 
449.50 439.56 437.61 
454.50 444.56 442.61 

360.5758 
364.9426 
368.9093 
372.8761 
376.8429 

:65i- SO0 
469150 

449.56 454.56 452.61 447.61 
459.56 457.61 

z9* . 58 464.56 469.55 462.60 467.60 
380.8096 

W;:;; %2 5: 
474.55 472.60 

504:SO 
479.55 484.55 489.55 477.60 407.6C 482.6C 
494.55 492.60 

77’E3 
7:802 
7.801 
7.8Gl 

7.773 
;.;;: 
7:77c 
7.769 

:* se000 
7:799 
X8 . 
7.798 
77% 
71796 
7.796 
7.796 

7.768 

7.764 
7.763 
7.7s3 
?E . 
7.761 
7.760 
;.g; 
7:758 
7.758 
;*;;; 
717% 
7.736 

7.753 
7.752 
7.732 
7.751 
7.751 

7.789 
f-E0 
7:750 
7.749 
7.749 

7.788 
7.788 
7.788 
;m . 

s-z 
7: 786 
7.786 
7.786 

7.748 
7.748 
x7 
7:747 

x2 
71785 
7.785 
7.785 

3-E 
71746 
77-E . 
7.145 
7.744 
7.744 
7.744 
7.743 

7.785 7.743 
7.784 7.743 
7.784 7.742 
7.784 7.742 
7.784 7.?42 

5'31333 
71783 
WE . 

XE 
7:762 
7.782 
7.782 

f-*: 
7:7+1 
7.740 
7.740 
7.740 
7.739 
7.739 
7.739 
7.738 

x3 
7:781 
7.781 
7.781 

X6 
71780 
77’Ei8 . 
7.780 
;* 577: 
7:779 
7.779 

7.738 
7.738 
7.737 
7'E . 
7.736 
7.736 
7.736 
7.736 
7.IjS 

7.779 
7.779 
7.778 
7.778 
7.778 
7.778 
7.778 
3-77:: 
7:777 

7.728 

7.720 
7.718 
1.717 
7.716 
7.714 

7.652 
;%c 
7: 644 
7.641 
7.639 

7.713 
7.712 
7.711 
7.710 
7.709 
7.7C8 7.620 
;*;gJ) 
73705 

;*% 
71616 

1.704 7.615 

7.699 
7.699 
7.698 
7.697 
7.696 

7.613 
7.612 
7.611 
ZE . 

EG 
7:6C4 
7.603 
7.602 

r-:;; 
71694 
7.694 
7.693 

7.bCl 
V%i 
7:597 
7.556 

7.692 

7.689 

7.595 
?Z 
7:592 
7.591 
7.590 
5-Ei 
I:!i87 
7.586 

7.686 
7.b85 
7.685 
;*SE . 
7.683 
:%z 
7:681 
7.681 

7.585 

7.680 
7.680 
7.679 
; *xi . 
7.678 
2.677 
7.677 
7.676 
7.676 

7.675 
7.675 
7.674 

;*z% . 

7.673 
1.672 
7.672 
:*z: . 

; -66:: 
71669 
7.669 
1.669 

3 -558 
7:667 
7.667 
7.666 

t-666 
7.665 

XE 
71664 

7.557 
7.556 
7.555 
;*Et . 
7.553 
7.552 
w: 
7:550 

3 -566; 
7:663 
7.662 
7.662 
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1so4156-1981 (El 

Table 79 - Interna1 spline 

37.5 degree pressure angle - Side fit - Filet root - Module = 4.00 

E = vmin minimum effective space width, circular = 6.283 

D 
Pitch 

diameter 

Db 
Base 

diameter 

Dei 
Major 

DFi 
Form 

Dii 
Minor Emax = Evmin + (T+ A) = actual max. space width, circular 

diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

6.330 ta. 356 
6.331 6.339 
6.331 6.2&3 
6.332 a.361 
6.332 6.302 

6.600 
6.402 
6.~03 
:*x . 

2398 
6:410 
6.411 
6.412 
&.Y13 
6.414 
24:: 
6:417 

6.370 6.418 
t-z{ 

P 
&71 

5*% 
6:421 

6.372 6.422 

S-t55 
&re 
6.425 
6.425 
6.426 

6.317 
i?338 
6:378 
6.3711 

6.429 
6.430 
5-G t 
61432 

6.379 
6.379 

2 Y3 
6: a0 3 
6.38~ 
b.3dl 
6.3dl 
6.382 
6.3tl2 

6.*33 
6.433 
6,434 
2:: 32 
6.435 
6.436 
6.437 
s*:z . 
6.438 
6.439 
:*z 
6:440 

6.384 

6.386 
6.386 
S>+I4 
z-g; . 
6.387 
yt/; 
61388 
6.388 

6.441 
6,441 
6.442 
~*C23 . 
6.443 
6.444 
ix:5 
61445 
6.446 
2%67 
ii:447 
6.447 

6.389 
6.389 
b.369 
6.3119 
6.340 

s*::88 
c449 
6.449 
6.450 

5-42: 
6:451 
6.451 
6.452 

6.391 
6.34' 
6.39 $ 
6.392 
6.3Yil 

6.452 
w3 
61453 
6.u54 

6.3Y3 6.454 
6.jY3 6.~55 
6.343 6.+55 
6.393 6.455 
6.394 6.456 
6.394 
6.394 
6.344 
a.345 
G.395 
6.395 
5%: 
63346 
6.dgb 

6.456 
6.457 
6.457 
y;; . 
6.450 

6.470 
x77; 
61478 
6.48C 

6.482 
6.484 
6.406 
i?4E . 
6.492 
6.493 
66'4992 
61490 

:*:9o;i 
6:502 
x:5 . 
6.506 
6.507 
5*%9 
6:511 
6.512 
6.513 
6.514 
2 l5 8 . 16 

6.522 
6.523 
6.524 
6. 
6. 51 65 

6,527 
6.528 
6.529 
ii* 53: . 
6.531 

6.535 
6.536 
2% 
6:539 
6.539 
xi! 
61542 
6.542 

6.547 

6.550 
6.551 
P;s; 
6:553 
6.554 
$y 54 

2 . 55 
P5zJ . 
6.557 

6.560 
EZ 
6: 562 
6.563 
6.563 

?3E 
6:334 
;.;;; . 

:-3365 
6:336 
6.336 
6.337 
6.337 
6.338 
6.338 

5-z . 

6.339 

6.340 
6.341 
6.341 
6.341 
6.341 

6.342 
6.342 
6.342 
6% . 
6.343 

6-E 
l 44 

k 44 3 
b.344 
6.344 
2-E 
6:345 

5-255 
61346 
6.346 
6.346 
6.346 
6.346 

t-34:: 
6:347 

i-34; 
6:34a 
8*% . 
6.348 
i%9 
6:349 
6.349 
6.349 
6.349 
6.349 
66-s . 

6.350 
6.350 
6.350 

5*35! . 

6.351 
6.35 
6.35 1 
6.35L 
6.351 

6% 
6:352 
6.352 
6.352 

6.352 
6.353 
6.353 
p:;; ..d 

6.353 
6.353 

5-32 
6:354 

7: -00~00~ 
32:0000 
36.0000 
40.0000 

zE8 
52:0000 
56.0000 
60.0000 

C6~*8:O: 
72:0000 
76.0000 
a0 .cooo 

zen 
92:0000 
96.0000 

100.0000 

124.0000 

144.0000 
148.0000 
tWB88 
160.0000 
1~4.0000 

204.0000 
208.0000 
212.0000 
tEz%E . 
224.0000 
22a.0000 
1 3t:8:88 
240.0000 
244.0000 
248.0000 
226*~::8 
26O:OOOO 

:8~*000080 
292:0000 
296.0000 
300.0000 
304.0000 
308.0000 
312.OCOO 
316.0000 
320.0000 
324.0000 
328.00 0 
332.00 0 8 
zi?~~ooO . 
344.0000 
z-0800 
356:oooo 
360 .OCOO 

w%: 
372:OCOO 
r7~Jm~ 

. 
384,OCOO 
3aa.0000 
392.0000 
396.0000 
400 .oooo 

29.84 
3E5 
4La5 
45.86 

28.40 

;Xi 
57:ab 
61.87 
65.87 

W2% 
5731214 
50.2949 
63.4bti3 

sx:: 
72:4885 
W%? . 

8ef'E28 
88:8556 
92.0290 
95.2024 
98.3758 

69.87 
73.87 
77.88 
81.88 
e5.88 
89.88 88.40 80.61 
93.88 92.40 84.60 
97.89 96.40 88.59 

Nf-V& . 100.40 104.40 92.58 96.57 

109.89 108.40 100.56 
112.45 104.56 
~~6o-boo 
124:40 

twz 
116:54 

:Xi 
136:4C 
140.40 
144.40 

wz': 
t 

57:91 
61.91 

165.91 

148.40 
152.40 
t3m 
164.4C 

130.1100 169.91 
173.91 
177.91 
'f8!!:'93 

145.s770 
tS2*;53: 
15534973 
158.6707 
161.8441 
K%9 

1 
71:3643 
74.5378 

189.92 
:Ki2 
201:92 
205.92 

188.40 
192.40 
196.40 
IE% . 
208.40 200.48 
212.40 204.48 
2x0 
224:40 

5x: 
216:48 

229.93 228.40 
233.93 232.40 
237.93 236.40 
241.93 240.40 
245.93 244.40 

193.5782 249.93 248.40 
196.7516 253.93 252.40 
199.9251 257.94 256.40 
203.0985 261.94 260.40 
206.2719 265.94 264.40 

209.4453 269.94 268.40 
273.94 
277.94 
281.94 
285.94 284.40 

225.3124 289.94 
228.4858 293.94 
WEfS 
238:0060 

$!m 
305:95 

2aa.4c 280.46 
292.40 284.46 
296.40 208.46 
300.40 292.46 
304.40 296.46 

241.1794 
244.3529 
247.52é3 
253-x . 

2:7*:;c95 
PS 6 :3933 
266.5667 
269.7402 

309.95 
313.95 3E-t: 
317.95 31az4o 
321.95 325.95 320.4 8 324.4 

;$9*ç95 
33 :9 + 2 
341.96 
345.96 

272.9136 
276.C870 
279.2604 
282.4338 
285.6072 

349.96 
3W~ 
361:96 
365.96 

348.40 

%*Bz: 
310:9945 
314.1680 
317.3414 

3R9.Ç6 
393.97 
397.97 
40::97 

388.40 
392.40 384.44 
396.40 388.44 
400.40 392.44 
404.40 396.44 

21.22 
25.09 
28.99 
35-Z . 
40.81 
sY774 
5~372 
56.69 

160.50 

:ic!* 2: 
188:49 
192.49 
196.48 

240.47 
244.47 
248.47 
W~5 . 
260.46 

2%’ 2: 
272146 
276.46 

300.45 
%* 445 
312145 
316.45 
320.45 
38343 
E-45 . 
340.45 
348-Z 
352:45 
356.45 
360.45 
364.45 

3P444 
376:44 
380.44 
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ISO 4156-1981 (E) 

z D 
Number Pitch 
of teeth diameter 

Table 80 - External spline 

37.5 degree pressure angle - Side fit - Filiet root - Module = 4.00 

S vmax = maximum effective tooth thickness, circular = 6.283 

Db Dee DFe Die 
Base Major Form Minor Smin = S,,,, + (T + A) = actual min. tooth thickness, circular 

diameter diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

32 -130008 
32:0000 
36.0000 
40.0000 

19.0405 
22.2139 
25.3873 
E*X . 
34.9076 
38.0810 
41.2544 
4%:~ . 

m: 20.42 la. it 
35:60 28.19 24.29 26.15 22.15 

39.60 32.12 30.15 
43.60 36.06 34.14 

44 .oooo 

KE~~ 
56:0000 
bO.0000 

4O.Cl 
43.98 :5- :4 5x 46114 
55:89 

50.13 
54.13 

64.0000 
$2 -8XaO 
76:OOOO 
RO.OOOO 

F660 
59.88 58.13 

75:60 
63.86 62.13 
67.84 66.12 

79.60 71.83 70.12 
83.60 75.82 74.12 

84.CCOO aa .oooo 
92.0000 

1%“0:86S8 

f88*0o880 
112:oooo 
116.0000 
120.0000 

66.6417 
69.8151 

72*9a8~ 
39: 3 b% 
8 .5O88 

3 8 -6822 
08 -8556 
92.0290 
95.2024 

87.60 79.81 78.12 
9:-t: 

99:6 

83.80 E7.79 86.11 82.12 

103.6 8 
91.78 
95.77 2: tt 

lC7.60 S9.76 sa. 
pyg ~~cl.;~ 102. tt 
119:60 111:7j ::::1': 
123.60 115.74 114.10 

98.3758 
101.5492 
104.1227 
p:.gW; 

. 
114.2429 
117.4163 

tI~*w: 
lZb:9365 

119.74 118.10 
123.73 122.10 
127.73 126.10 
131.72 130.10 
135.72 134.10 

147.60 139.72 13a.lC 
151.60 143.71 142.09 

: s5?E 
163:bO 

147.71 151.71 146.09 150.09 
155.71 154.09 

:3 l %000 
t $68888 
18O:OOOO 

130.1100 167.60 159.70 158.09 
133.2834 171.60 163.7C 162.09 
138:558P Ha::8 fW! HO:88 
142.0036 183.60 175.69 174.08 

t 
84.00 0 
88.00 0 8 

192.0000 
196.0000 
200.0000 

1 
45.9770 
49.1504 

152.3239 
155.4973 
158.67C7 

t 
6l.t?44 
65.017 ii 

168.1909 

K*33fe3 . 

187.60 179.69 78.08 
191.60 183.69 t 82.08 
Km i?: 

le7.69 1&6.08 

203:60 191.69 195.68 190.08 L94.08 

207.6 
211.6 8 199.68 19 008 

203.68 20 !! 008 
215.60 207.68 206.07 
219.60 11.68 210.C7 
223.60 2 15.68 214.07 

224.0000 
tS2'a88: 
236:0000 
240.0000 

227.60 219.67 8.~7 
231.60 223.67 $1 2.07 
235.60 227.67 226.07 
239.60 231.67 230.07 
243.60 235.67 234-C? 

244.0000 193 05782 247.60 239.67 238.07 
251.60 243.67 242.07 
;;;A; 

263160 

247.67 251.67 250.06 246.C6 

255.66 254.06 

280.0000 

$ 15-m 
215:792 
218.965 ii 
222.1390 

%I*% 
275:bO 

1 63.66 59.66 1 62.06 58.06 

67.66 26 -06 
2 79.60 5 71.66 27 8 .06 
283.60 275.66 274.06 

284.0000 225.3124 287.60 279.66 278.06 
288.0000 228.4858 291.60 283.66 282.06 
292.0000 231.6592 295.60 2Ê7.66 286.05 
296.0000 234.0326 299.60 291.66 290.05 
300.0000 238.0060 303.60 295.66 294.05 

W8888 
312.0000 
~~~-00~~ . 
324.0000 
3w%: 
336:c)OOO 
340.0000 

%:90 3$3:53 588=03 
315.60 307.65 306.05 

;;;A: L . 311.65 315.65 31OmC5 314.05 
257.0465 
260.2199 
263.3933 
266.5667 
269.7402 

327.60 319.65 310.05 
331.60 323.65 322.05 
335.60 327.65 326.05 
;:;A: . 335.65 331.65 334.04 330.04 

% -800~8 
352:OCOO 
356.0000 
360.0000 

272.9136 
276.ca70 
279.2604 

%Em%! . 

288.7006 
291.9541 

222 :02;9 
301:4743 

347.60 339.65 338.04 
351.60 343.65 342.04 
355.60 347.65 346.04 
359.60 351.65 350.04 
363.60 355.65 354.04 

%*8888 
372:0000 
376.0000 
380.0000 

367.60 3 59.65 358.04 
371.60 63.65 362.04 

;;;.M.& 
383:60 

367.64 371.64 366.04 370.04 
375.64 374.04 

384.0000 304.6477 387.60 379.64 378.04 
388.0000 307.8211 391.60 3383.64 382.03 
392.0000 310.9945 395.60 387.64 386.03 
396.0000 314.1680 399.60 391.64 390.C3 
400.0000 317.3414 403.60 395.64 394.03 

6.236 
6.236 
6.235 

5 l 2E . 
t-23: 
d232 
g- ;;; . 

6.231 
6.231 
6.230 

x0 . 

6.229 

f?228 
bZ228 
6.228 

6.204 
ZO: 
6:Ltil 
6.200 

f?:9090 
6: A99 

tw . 

6. AY 7 
0.196 
6.146 
6.L95 
b.L95 

s-s 7 1 
6:227 

P:94 
4: 193 

6.227 6.193 
6.226 6.192 

t-122 
b:225 
6.225 
6.225 

5-2252 
6:224 
6.224 
6.224 

6.222 

5-E 
6:222 
6.221 

b.ltl6 
t4*l&!ï 
6.185 
6.185 
6.184 

6.221 
6.221 
6.221 
6.221 
6.220 

ix38 
6:220 

5% . 

em219 
6.219 
6.219 
6.219 
6.218 

6.184 
6.184 
6.183 

66. EE . 
6.1b2 

6.10 1 
6.180 
b.ltiO 
6.ltll 
6.180 

P zt ii 
6:218 
6.2L8 
6.217 

6.1 9 
3 6-L 9 

5x7’6 
6.178 

6.217 6.178 
Mf 
612 17 

b-t;: 6h77 
6.217 b-177 

%* tt 
6 

6:21: 
5*2:6 . 
6.216 
6.215 

5% 
6:215 

6.214 
6.214 

2% 
L213 

6.17? 
b-g< 
dl72 
&.A?1 

6.213 

2;:: 
6:213 
6.213 

ca.166 
6.165 
0.163 
0.161 
a.160 
4.159 
0.15? 
0.156 
0.155 
a.154 

a.153 
0: ET 
6.150 
6.149 
0.140 
b.147 

:*::: 
bhi5 

b-144 

t :423 
dl42 
0.141 

0.140 
6.140 
6.139 
u.13a 
0.138 

0.137 
6.136 
6.136 
x4 . 
a.134 
6.133 
6.1 

$3 
:::31 

0.131 
:- E 
6:129 
6.129 

t?t=8 
a:127 
:-3z . 

:*:25 
6:125 
:*:;: . 
a.123 
6.123 
a.122 
OM . 
4.121 
6.120 

2-x 
a:119 
a.118 
6.110 
:*3 
ah7 

6.114 
:*:f3 
dl13 
0.112 

6-K 
6hl 
6.lll 
6.110 

:: tt 
0 

6.d 
b.lO9 
6.1C9 

s-oo! 
6:080 
6.078 
6.076 

5%; 
6:072 
6.070 
6.069 
6.067 
6.066 
6.064 

5.88 . 

6.061 
6.059 
6.058 
6.057 
6.056 

5-m 
6:052 
6.051 
6.050 

6.049 
6.048 
b.C47 
6.044 
6.045 
6.044 
6.043 
EM. 
b:O40 

2-o 2 3 
bh34 

EE . 

P8301 
6:C2Ç 
6.029 
6.028 

:*E 
6:026 
6.025 
6.024 

5-823 
6:022 
6.021 
6.020 
6.0 0 

1 
ZG 
b:Ol8 
6.017 

6.01 
6.01 4 
6.015 

ZE . 

:.013 
6-E 
6:Oll 
6.010 
6.CC9 

6. 06 
8 4. 06 

b.OC5 

2: 88 4 
b-CO3 
6.003 
6.ûC2 
PE . 
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ISO 4X6-1981 (El 

Table 81 - Interna1 spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 3.00 

E vmin = minimum effective space width, circular = 4.712 

, 

D 
Pitch 

diameter 

Db 
Base 

diameter 

Dei 
Major 

diameter 

DFi Dii 
Form 

diameter 
Minor Emax 

diameter 
= Evmin + ( T + A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

18.15000 
21.0000 
27-::00: 
3o:oooo 
33,ocoo 
36.0000 
39.0000 
42.0000 
45.0000 

F00088 
54:oooo 
57.0000 
60.0000 

536-00880 
69:OOOO 
7125-oococo . 

8: l :K! 
s4:oooo 
87.0000 
90.0000 

108.0000 
111.0000 
::xi% 
12o:oooo 
123.0000 
:;zE 

3 :oooo 
is 3 .oooo 

183.0000 
186.0000 
189.0000 
192.0000 
195.0000 
198,OCCO 
201.0c00 
w%8 
210:oooo 

228.0000 
231.0000 
234.0000 
237.0000 
240.0000 
243.0000 
246.0000 
WX088 
2ss~oooo 
258.0100 
261.0000 
28; -00% 
270:0000 

$ 
73.0000 
76.0000 

279.0000 
g3Ela . 

W8888 
294:OOOO 
297.0000 
300.0000 

14.2804 
16.6604 
19.0405 
2M82 . 
26.18C7 
28.56C7 
30.9408 
33.3208 
35.7009 
38.C810 
2-E:: 
45:2211 
47.6012 

61.8816 
64.2616 
~~-X 
71:4018 
73.7819 
76.1619 
78.5420 
;;-:;;y .d 
85.6822 
88.0622 
90.4423 
;3*%=* . 
97.5825 
99.9625 

102.3426 
w: la3 
109.4828 
111.8628 
114.2429 

ww3 . 
133.2834 
fz?E~5 
L40:4236 
142.8036 
145.1837 
147.5637 
149.9438 
M%E 
157.0840 
159.4640 
161.8441 
:x% . 

WE5 
18516447 
KYG48 . 
192.7849 
195.1649 
W% 
202:3051 
204.6852 
W4455f 
21118254 
214.2054 
216.5855 
218.9655 
221.3456 
w:3 l 

$58 $238 

233.2459 
235.6260 
238.0060 

22.42 
25.42 

21.30 :;A: 
24.30 

28.43 27.30 21:74 
%% 

30.3C 2Y.69 
. 33.30 27.64 

37.44 36.30 30.61 
40.44 
43.44 

39.30 ;y: 
46.44 Z% 39154 
49.44 4d30 42.52 
ws 51.30 45.51 
S8:45 

5Y.30 y;f 
61.45 57.?0 
64.45 S3c'ii 

<4:47 
. 57.46 

%-4: 
73:46 

66.30 69.30 63.45 60.45 
72.3C 66.44 

779% . 78.30 7S.30 69.43 72.43 
82.46 81.30 75.42 
85.46 84.30 78.42 
88.47 87.30 81.41 
2-4: . 90.30 93.30 87.41 84.41 

ç7.47 Ç6.30 90.40 
100.47 99.30 93.40 
K-4; 
109:47 

LOS.30 102.30 96.40 99.39 
108.30 102.39 

112.48 111.30 105.39 
115.48 114.30 108.39 
118.48 117.30 111.38 
121.48 120.30 114.38 
124.48 123.30 117.38 
127.48 126.30 120.38 

132.30 126.37 

:z- ftz 
148:49 

144.30 141.30 138.37 135.37 
147.30 141.37 

151.49 150.30 144.36 
154.49 153.3c 147.36 
157.49 
160.49 M:38 M: 32 

169:50 ;::-z 
162.30 156.36 
168.30 165.30 t 62.36 59.36 

172.50 171.30 165.36 
175.50 174.30 168.36 
178.50 177.30 171.35 
181.50 180.30 174.35 
184.50 183.3C 177.35 

U;:S& :9;'50 

186.30 180.35 

189.30 192.30 183.35 186.3s 
199:50 IX:8 11% 32 
202.51 201.30 145.35 
t:B-51 .Sl 204.30 207.30 2C1.35 198.35 
211.51 210.30 204.35 
214.51 213.30 207.34 
217.51 216.30 210.34 
220.51 219.30 213.34 
223.51 222.30 216.34 
;;$A: . 225.30 228.30 219.34 222.34 
232.51 231.30 225.34 
;;;.;; 
241:52 

234.30 37.30 231.34 228.34 
$ 40.30 234.34 

244.52 243.30 237.34 
247.52 246.30 240.34 
250.52 249.30 243.34 
253.52 252.3C 246.34 
256.52 255.30 249.34 
259.52 258.30 252.34 
262.52 261.30 255.34 
265.52 264.30 258.34 
268.52 267.30 261.34 
271.52 270.30 264.34 
274.52 273.30 267.33 
277.52 276.3C 270.33 
;"s3S; 
;t33:;; . 

279.30 282.30 273.33 276.33 
285.30 288.30 282.33 279.33 

292.53 291.3 95.33 
295.53 294.3 8I 88.33 
304:53 PJ;.~; 

297.30 291.33 
300.30 303.30 297.33 294.33 

4.758 
4.758 
%i 
4175% 

4.d25 
4.826 
2-E ;; 
4:&29 

4.760 
'4-E 
41761 
4.761 
4.761 
44% 
4:762 
4.762 

4.830 
4.031 
4.832 
x: . 

6% 
p;: 
41638 

4.763 
4-z 
4:?64 
4.764 
4.764 
x5 
4:?65 
4.765 

4.638 
4.839 
4.b40 
4 %! . 

6% 
41843 
4.L143 
4.b44 

4.7cs 
4.765 
4.766 
4-E . 

2:s+ 
4:767 
4.767 
4.767 

4.797 
4.797 
4.798 
4.798 
4.79u 

4-s 
41846 
4.846 
4.047 

4.799 
4.799 
t- 2: 
4:kuo 

4.767 
4.768 
217% 
4:768 

4.830 
4.801 
4.801 
4.801 
4.tlOL 

4.847 
4.&48 
4.~48 
W8 . 
4.&50 
XE 
4L51 
4.&52 

4.768 
4.769 

:-3% 
41769 

4.832 
4.802 
4.803 
4.833 
4.803 

4.769 
4.769 
xii 
41770 

4.803 
4.tro4 
4.8O4 
4.tla4 
4.8d5 

4.85 
4.&5 5 
4.ti53 
z-:$2 . 
4.855 
4.b55 
4.855 
4.856 
4.856 

4.770 4.8ù5 4.857 
4.770 4.805 4.ki57 
4.770 4.805 4.658 
4.771 4.806 4.858 
4.771 4.836 4.858 
4.771 
4-z: 
4:771 
4.772 
4.772 
4.772 
4.772 
:-3 . 
4.773 
:-;z 
41773 
4.773 

4.83: 
4:807 
x3 . 
4.807 
4.808 
c- !Lg 
Y:iN8 

x2: 
4:860 
z% . 
4,trbl 
Y-i361 
4.~62 
4.862 
4.662 

4.809 4.863 
4.863 
4.d63 
4.&64 
4.864 

t-:77; 
41774 
4.774 
4.774 

4.665 
4.d65 
4.665 
4.866 
4.ti66 

4.774 
4,774 
4.774 
4,774 
4.775 
4.77s 
4.775 
4.775 
4.775 
4.775 

4.775 4.8~3 
4.775 4.&13 
4.776 4.814 
4.776 4.tll4 
4.776 4.Olb 

4.870 
4.670 
4.u70 
:-2;; . 

4.81R 
4.d20 
4.a21 
4.623 
4.024 

:-Et 
4h87 
't-8% . 
4.893 
4.895 
zEs6 
4:900 
4.901 
4.903 
4% 
4:907 
4.908 
4.909 
m 
43413 
4.914 
4.915 
:w 
43918 

4.924 

4.928 
4.929 
4.930 
4.931 
4.932 
4.932 
x: 
4:935 
4.935 
4.936 
4.937 
4.938 
X%i . 

4%: 
4:941 
p;g . 
4.943 
4.944 
4.94s 
t-342 . 
4.947 
4.947 
2-E: 
41949 

4.956 
4.956 
4%; 
4:958 
4.959 
x; 
4:960 
4.961 
4.962 
4.962 
x3 
41964 
4.964 
t-95; 
4:966 
4.966 
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ISO 4156-1981 (E) 

Table 82 - External spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 3.00 

S vmax = maximum effective tooth thickness, circular = 4.712 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dee 
Major 

DFe 
Form 

Die 
Minor Smin = S,,,, + ( T + Â) = actual min. tooth thickness, circular 

diameter diameter diameter 
max. min. min. 4H 5H 6H 7H 

18.3000 
21.0000 

Z2f l EE 
30:oooo 

35-o::: 
39:oooo 
43 .oooo 
45 .oooo 

z!-Oås0 
54:cooo 
57.0000 
60.0000 

z!-EO 
a4Zoooo 
87.0000 
90.0000 
93.0000 
:; l %% 

102:0000 
105.0000 
108.0000 

123.0000 
126.0000 
:aE: 
135:0000 
138,OOCO 

153.ocoo 
156.0000 
W8808 
165:OOOO 
168.0000 
171.0000 
174.0000 
177.0C00 
180.0000 
183.0000 
186.0000 
189.0000 
192.0000 
195.0000 
198.0000 
201.0000 
204,OCOO 
207.0000 
210.0000 
213.0000 
%-i%ci 
222:oooo 
225.0000 

228.0000 
231.0000 
234.0000 
%-a888 . 

273.0000 
27'6s-i:o: 
1 82:00 0 8 
3~5.0000 
288.0000 
291.0000 
3 l 0080000 
3oo:oooo 

14.20C4 

26.1807 

38.C810 
442-E: 
4512211 
47.6012 

61.8816 
64.2616 
66.6417 
wx . 
73.7819 
76.1619 
x422: 
8313021 
aci.t822 
88.0622 
90.4423 
992%;: . 
97.5825 
99.96 5 

s 
:02-z2: 
107:1027 
109.4828 
111.8628 
114.2429 
116.6230 
119.0030 
121.3831 
123.7631 
126.1432 
128.5233 
130.9033 
133.2834 
K-E% 
140:4236 
142.8036 
145.1837 
147.5637 
149.9438 
152.3239 
154.7039 
157.C840 
'1~~-134~~ 
164:2242 
166.6042 

:Fa% 
I85:t44? 
t%EEi . 
192.7849 
195.1649 
z-s! 
202:3051 

fOo7%!5I 
209:4453 
211.EJ254 
214.2054 
216.S855 
218.9655 
3i 22 '73% 
226:1057 
228.4858 
230.8658 
2wm 
238:OMO 

20.70 
f2 ;: 
29:lO 
32.70 

z-77: 
41:70 
44.70 
47.70 

30.01 28.56 
;#3; 31.56 
3aI94 x2 
41.92 40:56 

50.70 43.55 
53.70 44% 56.70 50:88 469% 
59.70 62.70 p3; . ;g. . 2; 

65.70 
68.70 
71.70 
wa . 
80.70 74.82 73.54 
83.70 
86.70 
89.70 
92.70 

59.85 58.55 
62.85 61.54 
65.84 64.54 
68.83 67.54 
71.83 70.54 

125.70 119.78 118.52 
#- $8 

122.78 121.52 
134170 

125.77 124.52 
128.77 127.S2 

137.70 131.77 130.51 
140.70 134.77 133.51 
'12i.;; 137.77 136.51 

140.77 139.51 
;$Jg 143.76 142.51 

. 146.76 145.51 
149.76 48.5 1 
152.76 51.51 1 
155.76 154.51 
158.76 157.51 
161.76 160.50 

104.79 103.52 
107.79 106.52 
110.78 lC9.52 
113.78 112.52 
116.78 115.52 

164.76 163.50 
167.76 166.50 
17c.75 169.50 
173.75 172.50 
176.75 175.50 

185.70 179.75 178.50 

194:70 Lgt3.;; 
182.75 181.50 
185.75 188.75 184.50 187.50 

197.70 191.75 190.50 
200.70 
203.70 
%Y % 
212370 
215-70 

22::- E! 
224170 
227.70 

230.70 
f363'2 
239:70 
242.70 

194.75 193.49 
197.75 196.49 
200.75 199.49 
203.75 202.49 
206.74 20S.49 
209.14 2C8.4S 
212.74 211.49 
215.74 214.49 
218.74 217.49 
221.74 220.49 

224.74 223.49 
227.74 226.49 
230.74 229.48 
233.74 232.48 
236.74 235.48 

245.70 239.14 238.48 
248.70 242.74 241.48 
251.70 245.74 244.48 
H;.fg . 248.74 251.74 250.48 247.40 

f63- E 
266:lO 
269.70 
272.70 
275.70 

260174 ;;;.;z 2g.g z 59:48 
263.74 262.48 
266.73 265.48 
269.73 268.4e 
272.73 271.47 
$75.7' 78.73 277.47 274.47 
281.73 280.47 
284.73 283.47 
287.73 286.47 
290.73 289.47 
293.73 292.47 
296.73 295.47 

4.045 
4.b44 
4.643 
4.04' 
4.oc, f 
4.64C 
4.639 
4.639 
4.438 
6.637 

x22 
41664 
4.664 
4.664 

4.637 
pgg 
41635 
4.635 

4.663 
:-553 
4:663 
4.662 

26652 
4:661 
4%~ . 
4.661 
4.660 
4.660 
4.660 
4.660 

pg; 
4k9 

r-583 
Y:582 

4.GL9 4.581 
e.tda 4.581 

4.660 4.b18 
4.oL7 
t-z 
4:b26 

4.658 
4.658 
4.658 
4%8 . 

4% 
4:657 
4.657 
4.657 

4.626 
4.626 
?%; 
4:bi5 

4.624 
C-ii% 
4:623 
4.623 

4.656 Y.bL3 
4.656 4.623 
4.656 4.b22 
4.656 Y.622 
4.656 4.622 

44% 
4:6SS 
4.655 
4.655 
4.655 
4.654 
4.654 
4-z . 
4.654 4.619 4.566 

4.6L8 ‘e-566 
4.618 4.5t5 
4.618 4.565 
4.618 4.564 
4.617 4.564 
4.617 4.564 
*G-3 
4:4rt 

t-E; 
4:562 

4.6S2 
4-z: 
4:t51 
4.651 
4.651 
4.651 
4.651 
4.650 
4.650 

6.613 

4.012 

4.6C7 
4.605 
lt'2023 
‘db01 

4.543 
4-z 
41536 
4.534 

4.600 
4.598 
4.557 
4.596 
4.59s 
4.594 
4.593 
Y.593 
:-Ef . 

4.532 
4.530 
4.528 
XE . 
4.524 

4.517 
:-S:t 
4:513 
4.512 

4.580 

4.577 
4.577 
4.576 
5-3$ . 
4.575 
4.574 
t-3 
4:573 

4.511 
4.510 
4.5cs 
t-28 . 9 

XoOT 
4:504 
:-%2 . 
4.501 
4.500 
4.499 
:-z * 
4.496 
:-zt 
4:494 
4.453 
4.492 
4.492 
t-t3 
4:489 

4.572 4.489 
4.488 
t-4485 
4:486 

4.570 4.485 

4.568 
4.568 
4.567 
4.567 
4.566 

4.481 
4.481 
4.480 
t-z . 
4.478 
4.477 
4.477 
4-32 . 
4.475 
t-z: 
4:473 
4.472 

4.562 
4.562 
4.561 
:-;:: . 

y*-% 
41559 
4.559 
4.559 
4.558 
4.558 
4.558 
4.557 
4.557 

4.461 
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Table 83 - Internal spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 2.50 
E,,,,, = minimum effective space width, circular = 3.927 

D e i  D F i  D i i  
Major Form Minor Emax = EVmin + ( T +  A) = actual max. space width, circular 
max. min. min. 4 H 5 H  6 H  7 H  

Z D Db 
Number Pitch Base 
of teeth diameter diameter diameter diameter diameter 

6 
7 
9 

1 0  
1 1  
12 
1 3  
1 4  
15 

t s  
1 8  
19  
2 0  
2 1  
2? 
2 3  
24  
25  
2 6  
27 
2 8  
29 
3 0  

$4 
3 3  
3 4  
3 5  
36 
37 
38  
39 
4(! 

4 1  
42  
4? 
4 4  
45  
46  
4 7  
48  
4 9  
50 

:1 
53 
5 4  
55 

56 
5 7  
5P 
59  
6C 

6 1  
62  
6 3  
6 4  
65 
66 
6 7  
6 8  
6 9  
7 0  

7 1  
72  
1 3  
1 4  
75 
7 6  
77  
7 8  
7 9  
80 

8 1  
82 
8 3  

8 5  
86 
R7 
8 8  
89 
90 

9 1  
9 2  
9 3  
9 4  
95 
c c  
97 
9P 
9 9  

a4 

l o o  

15.0000 
17.5000 
20 .0000  
22 .5000  
25.0000 
27.5CCO 
30.0000 
32.5000 
35.0000 
37.50CO 
40 or) 
4215088  
45.0000 
4 7 . 5 0 0 0  
50.0000 
51 .5000  
5 5  .O000 
57.5CCO 
60.0000 
62 .SO00 
65 .O000 
67.5000 
70.0COO 
72.5006 
75.0000 

&3:8188 
82 .5000  
87.5000 
90.0000 
92.5000 
95.0000 
97.5000 

100.0000 
LO2 .SO00 
105.0000 
107.5000 
110.0000 
112  .SO00 
11 5 .O000 
117.5000 

125.0000 
127.50CO 
130.0000 
132 .SO00 
135.0000 
137.5000 

140.0000 

e5.0000 

t:20:98% 

p;ip#l 
150.0000 

.O000 
157.5000 
bC.0000 

165.0000 
167.5000 
170.0000 
172.5000 
175  .O000 
177.5000 
180.0000 
185  .O000 
187 .5000  
190.0000 

;~$.5000 

f 62 .so00 

i n z .  5000 

f'8:0888 
~ 9 7 . ~ 0 ~ 1 0  
200.0000 

202.5000 
205.0000 
207.5000 
2 10.0000 
212.5000 
215.0000 
21 7.5000 
220.0000 
222 .'SOC0 
225.0000 
22 7.5000 
230.0000 
232.50C3 
235.0000 
737.5000 
240.0000 
242 .SO00 
245.0COO 
247 .5000  
250.0COO 

11.9003 
13.8837 
15.8671 

19.8338 
21.8172 
23.8006 
25.7840 
27.7674 
29.7508 

1 7 . 8 5 ~ 5  

3 4 m 4  
35.7cc9 
37.6843 
39 . tb77  
41.6511 
43.6344 
45.6178 
47.6012 
49.5846 
51.5680 
53.5514 
55.5347 
57.5181 
59.5015 

66M85 
65.4517 
67.4350 
69 .4184  
7 1 e40 18 j${f$ 
79.3353 
8 1  3187  
8 3 : 3 0 2 1  
87.2689 
89.2523 
91 .2356  
93.2190 
95.2024 
97.18 58 
99.1692 
01.1526 f 03.1359 

105.1193 
107.1027 
109.086 1 
1 1 1  .O695 
i 13.0529 
115.0362 
1 1  7.0196 
119.0030 

0.9864 ft 2.9698 
124.5532 
126.5365 
128.9199 
130.9033 
132.RR67 
134.8701 
136 .ô 535 
138 .8368  
140.8202 
142.8036 
144.78 70  
146.7704 
148.7538 
150.7371 

156 .6873  
158.67C7 
160.6541 
162.6375 
164.6208 
166.6042 
168.58 76 
17C.5710 
172.5544 
174.5378 
176.5211 
178.5045 

180.4879 
182 4 7 1 3  
18434547  
186.43R 1 
188.4214 
190.4048 
192.36382 
194.3716 
196.3551 
198.33P4 

85.2a55 

f92::639 

1R. 71 
21.21 
23.71 
26.22 
28.72 
31.22 
33.72 
3 6 - 2 3  
33.73 
41.23 

263: :3 
48.73 
51.24 
5 3 . 7 4  
56.24 
58.74 
61.24 
63.74 
66.25 
68.75 
71.25 
73.75 
76.25 
78.75 

9k#3 

8 k 5 5  

86.26 
88.76 
91.26 
93.76 

101.26 
103.76 
106.26 
108.76 
111.27 
113.77 
116.27 
118.77 
121.27 
123.77 
126.27 
128.77 
131.27 
133.77 
136.28 
138.78 
141.28 
143.78 ti;;;; 
153.70 

t3t::: 
161.28 
163.78 
166.29 
168.79 
171.29 
173.79 
176.29 
178.79 
181.29 
183.79 
186.29 
188.79 
1Y1.29 
193.79 
196  2 9  
201.30 
203.80 

2Cb.30 
208.80 
211.30 
213.80 
216.30 
218.80 
221.30 
223.00 
226.33 
228.RO 

231.30 
2 3 3  80 
2 3 6 : 3 1  
238.81 
241.31 
243.81 
246.31 
248.8 1 
251.31 
253.81 

i s s : s o  

55.25 
57.75 
60.25 
62.75 
65.25 
67.75 
70.25 
72.75 
75.25 
77.75 

8?:?5 
85.25 
87.75 
90.25 
92.75 
95.25 
97.75 

lOC.25 
102.75 
105.25 
107.75 
110.25 
112.75 
115.25 

17.75 13.2t 
20.25 15.68 
22.75 18.12 
25.25 20.57 
27.75 23.04 
3C 5 25 5 1  
3 2 : $ 5  2 7 : 9 8  
35.25 3 0 . 4 7  
37.75 32.95 
40.25 35.43 

3 : : 3  ikft 
47.75 42.90 
50.25 45.39 
52.15 47.89 

50.38 
52.87 
55.3 7 
57.86 
60.36 

62.85 
65.35 
67.85 
70.34 
72.04 
7 5  4 
80. 33 
82.83 
85.33 
87.82 
90.32 

$7.82 
CO. 3 1 
02.81 
05.31 
07.81 
10.31 

117.75 112.81 
120.25 115.31 

127.75 122.80 
130.25 125.30 
132.75 127.80 
135  25 3 0  3C 
1 3 7 : 7 5  t 3 2 : 8 0  
140.25 135.30 
142.75 137.80 

77 :  a 3  

:::1: 

::9::55 t40:38 

152.75 147.79 

5 150.29 ::w 5 152.79 
160  25 155  2 9  
162175  157:79' 
165.25 160.29 
167.75 162.79 
170.25 165.29 
172.75 167.79 
175  5 170 2 5  
1 7 7 : $ 5  1 7 2 : 7 9  

180.25 175.29 
182.75 177.79 
185.25 180.24 
187.75 182.79 
190.25 185..2! 

192.75 187.18 

200.25 195.28 
202.75 197.78 

205.25 200.28 
207.75 202.78 
210.25 205.28 
212.75 207.78 
215.25 210.28 
217.75 212.78 
220.25 215.28 
222.75 217.78 
225.25 220.28 
221.75 222.18 
5 3 5 . 2 5  225.28 

3 - 7 5  227.78 
3 .25 230.28 

237.75 222.78 
240.25 235.28 
242.75 237.78 
245.25 240.2R 
247.75 242.7E 
250.25 245.28 
252.75 247.78 

:995:53 13: $0 

3.567 
3.967 
3.968 
3.968 
3.969 
3.969 
3.970 
3.570 
3.971 
3.571 

3:9:3 
3.972 
3.572 
3.973 
3.573 
3.973 
3.973 
3.974 
3.574 
3.974 
3.975 
3.975 
3.975 
3.975 

3.976 
3.976 
3.576 
3.976 
3.976 
3.977 
3.977 
3.977 
3.577 
3.977 
3.978 
3.978 
?.978 
3.978 
3.978 
3.979 
3.979 
3.979 
3 .979  
3 .979  
3.979 
3.980 
3.980 
3.980 
3.980 
3.980 
3.980 
3.981 
3.581 
3.481 

3.581 
3.981 
3.581 
3.982 
3.982 
3.982 
3.982 
3.982 
3.982 
3.982 
3.483 
3.983 
3.583 
3.983 
3 . 5 8 3  

3.983 
3 . 5 8 4  
3.984 
3.584 

3.584 
3.984 
3.984 
3.984 
3.985 
3.985 
3.985 
3.985 
3.985 
3.985 
3.585 
3.985 
3.986 
3.586 
3.986 
3.586 
3.986 
3.986 
3.986 
3 . 5 8 6  

3.5e3 

2 . 9 9 1  
3.Y9L 
j . < i Y >  
3 . Y Y 3  
3.994 
3.995 
à.YY6 
>.Y90 
3.YY7 
3.997 
3.998 
3 . Y V b  
3.9YY 
4.000 
4.0Uù 

4.330 
4.501 
4.001 
4.00L 
4.03L 
4.003 
4.005 
4.003 
4.004 
4.00+ 

4.3û5 
4.005 
4 .00 )  
4.006 
4.000 

4.036 
4.507 
4.00 I 
4.00ci 

4. 508 
4.009 
4.00Y 
4.009 
4.010 
4.01 0 
4.010 
+.O10 
4.511 
4.011 
4.011 
4.012 
4.012 
4.Ü.2 
4.012 
4.013 
4.013 
4.0i3 
6.013 

+*O14 
4.014 
4.514 

4.007 

4. üoa 

$:ti'; 
4.015 
4.015 
4.515 
4.016 
4.516 
4.016 
4.016 
4.Ü16 
4.317 
4.017 
4 .017  

*.UA8 
4.018 

4.018 
4 . 0 1 ~  
4.~19 
4.019 
4.019 
4.019 
4.3r<r 
4.040 
4.OL0 
4.020 
4.040 
'+.Ci25 
4.021 
4.021 
4.021 
4 . i )L I  
4.021 
4.042 
4.022 
4. 02L 

4.3A7 
4 . 0 1 ~  

4.026 
4.028 
4.029 
4.031 
4.032 
4.033 
4.034 
4.035 
4.U 36 
4.037 

4.038 
4.339 
4.540 
4.ü40 
4.341 
4.342 
4.043 
4.543 
4.044 
4.045 
4.045 
4.046 
4.046 
4.047 
4.048 

4.048 
4.049 
4.049 
4.350 
4.051 
4.0 5 1 
4.ü52 
4.ü52 
4.053 
4.353 
4.054 
4 .654  
4.055 
4.055 
4.055 
4.056 
4.S56 
4.057 
4.057 
4.058 
4 0 5 8  
4.059 
4.059 
4.060 

4.060 
4.061 
4.061 
4.062 
4.562 

4.062 
4.063 
4.063 
4.063 
4.064 

4.064 
4.065 
4.065 
4.065 
4 .u66  
4.066 
4.366 
4.067 
4.567 
4.067 

4.068 
4.368 
4.068 
4.069 
4.369 

4.070 
4.070 
4.070 
4.570 
4.071 
4.071 
4.371 
4.072 
4.072 
4.072 
4.073 

4.074 
4.574 
4.074 
4.075 

4.u75 
4.075 

4 : 0 5 9  

$:O3 

4.q75 

4 . C 8 C  
4.Cd5 
4.091 
4.093 
4.c95 
4.097 
4. C98 
4.100 
4.101 
4.103 

2: 185 
4.107 
4.108 
4.110 
4.111 
4.112 
4.113 
4.114 
4.115 
4.116 
4.117 
4.118 
4.119 
4.120 

4: it.! 
4.123 
4.124 
4.125 
4.125 
4.126 
4.127 
4.128 
4.129 
4.130 
4.130 
4.131 
4.132 
4.133 
4.133 
4.134 
4.135 
4.136 
4.136 
4.137 
4.138 
4.138 
4.139 
4.140 
4.140 
4.141 
4.142 
4.142 
4.143 

4.143 
4.144 
4.145 
4.145 
4.146 
4.147 
4.141 
4.148 
4.148 
4.149 

4.149 
4.150 
4.151 
4.151 
4.152 
4.15% 
::133 
4.154. 
4 .154 
4.155 
4.156 
4.156 
4.157 
4.157 
4.158 
4.158 
4.159 
4.155 
4.160 
4.160 
4 6  
4:\6! 
4.162 
4.162 
4.163 
4.163 
4.164 
4.164 
4.165 
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ISO 4156-1981 (El 

Table 84 - External spline 

37.5 degree pressure angle - Side fit - Fillet root - Moduie = 2.50 

s = 
vmax maximum effective tooth thickness, circular = 3.927 

z 
Number 
of teeth 

D 
Pitch 

diameter 

Db 
Base 

diameter 

Dec DFe 
Form 

Die 
+ (T+ Â) = actuai min. tooth thickness, circular Major 

diameter diameter 
Minor Smin = Svmax 

diameter 
max. min. min. 4H 5H 6H 7H 

15.0000 
17.5000 
20.0000 
22.5000 
25.ooco 

11.9003 
13.8837 
15.Eb71 

G*kE32 . 
21.8172 
23.8006 
25.7840 
27.7674 
29.7568 

40.0000 
42.5000 
443'5i% 
50:oooo 

25*8i%8 
57:5000 
60.0000 
62.5000 

31.7341 
33.7175 
35.7009 
397-c% . 
41.6511 
43.4344 
45.6178 
47.6012 
49.5846 

65.0000 
67.5000 
70.0000 
;25 *XE . 
77.5000 
80.0000 
82.5OCO 
85.0000 
87.5000 
90.0000 
92.5000 
9~*EE 

100:0000 

2*5x 
ss:s347 
57.5181 
s9.so15 
61.4849 
65'44% 
67f4350 
69.4184 

71.4018 
3-3: 
77:3520 
79.3353 

115.0000 
117.5000 
120.0000 
122.5000 
12s.0000 

8L.3187 
83.3021 
8S.2855 
8Z*%E . 
91.2356 
93.2190 
95.2024 
;J*E!99 . 

101.1526 

:442* K% 
14s:oooo 
147.sooo 
l50.0000 

111.0695 

165.0000 
167.5000 
K-5888 
175:0000 

:E!*z% 
124:9532 
Em9 . 
130.9033 
K*K 
136k35 
138.8368 

'13*%% 
ia2:5000 
185.0000 
187.5000 

140.8202 
142.8036 
:65*x! 
148:X38 

190.0000 
:95 l EE 
197:5000 
200.0000 

150.7371 
132.7205 
E*6E 
158:67C7 
160.6541 
:662*5z 
16616042 
168.5076 

5:x% 
22o:oooo 

1;;‘;;;; 
t 74:537a 

222.sooo 176.5211 
225.0000 178.5045 
227.5000 
230.0000 
232.5000 
E3*%88 . 

244-E% 
245:0000 
247.5000 
250.0000 

180.4079 
'1f33.m; 

186:43Rl 
188.4214 
190.4048 
E*33E 
196:3550 
198.3394 

17.25 
19.75 
22.25 
24.75 
27.25 
29.75 
32.25 
34.75 
3;: ii 5 

54.75 
57.25 
59.75 
62.25 
64.75 
67.25 
69.75 
72.25 
74.7s 
77.25 
79.75 
ii:*215 
a7:25 
89.75 
92.25 
94.75 
:97*:; 

102:25 

117.25 
119.75 
122.25 
Mœ;2 . 
129.75 
132.25 
134.75 
137.25 
139.75 

167.25 
169.75 
%* 55 
177125 

:z* IZ 
184Z75 
Hz* 5 5 . 5 
192.25 
194.75 
197.25 
199.75 
202.25 
204.75 
207.25 

ErQ*Z 
214375 
217.25 
219.75 
222.25 
224.75 
227.25 

24f*E 
24?:25 

37.42 36.27 
39.91 38.77 
42.40 41.27 
44.89 
47.39 t;.;; . 
49.8E! 48.76 
52.37 51.26 
54.87 53.76 
57.36 S6.26 
59.86 58.75 
62.35 
ii?*32 

ii:* $55 
69:84 68.75 66:25 
72.34 71.25 
74.84 73.75 
77.33 79.83 E* 545 
82.33 81124 
04. a3 83.74 
87.32 86.24 
89.82 88.74 
92.32 91.24 
y; . 93.74 96.24 
99.81 98.74 

102.31 101.24 
104.81 103.73 
107.31 106.23 
109.81 108.73 
112.31 111.23 
114.81 113.73 
;;;.23; 
122:30 

11y; 
ft 1:23 

124.80 123.73 
127.30 126.23 
129.8C 128.72 
132.30 131.22 
134.80 133.72 
137.30 136.22 
139.80 138.72 
142.3C 141.22 
144.79 143.72 
147.29 146.22 

149.79 148.72 
152.29 151.22 
154.79 153.72 
157. 
lS9. 5 3 1';$.$; . 
162.29 161.21 
164.79 163.71 
167.29 166.2 1 
169.79 168.71 
172.29 171.21 
174.79 173.71 
177.29 176.21 
179.79 178.71 
182.29 181.21 
184.78 183.71 

K:E iB8:Zr’ Ml 
192.28 191.2C 3.87C 
194.78 193.70 3.870 
197.28 196.20 3.870 
199.78 198.7C 
202.28 201.20 
204.78 2C3.70 
207.28 206.20 
209.70 208.70 
212.28 211.2c 
214.78 213.73 
217.28 216.20 
219.78 218.70 
222.28 221.20 
224.78 223.70 
227.28 226.20 
229.70 228.69 
232.28 231.19 
234.78 233.69 

237.28 236.19 
239.70 238.69 
242.28 241.AÇ 

249.75 244.78 243.69 
252.25 247.20 246.19 

3*% 
3:eas 
3.886 
3.885 

3.863 
:*FE 
d361 
3.860 

3.885 3*L)59 
3.858 

z-z 
d:857 

3.856 
3.dT5 
Z*E 
3:ar4 

3.881 
3.881 

3*Aaaso 
3:aao 

3.854 
3.b53 
3.853 
3.852 
3.852 

3.880 
3.879 

Z*% 
3:e79 

3.851 
A.&51 
3.051 
3.850 
3.850 

3.870 3.849 
3.849 
a.849 
3d4a 
3.848 

3.877 3.848 
3.877 3.047 
3’:;; 
3:a-r-r 

3*% 
3:t14b 

3.876 

Z*E 
3:876 
3.876 

3.846 
3. a46 
3*% 
3:845 

3.875 

3*32 
3Za74 

!*8% . 

3.874 
3*% 
3Za73 
3.873 

3.644 
3.844 
3.644 

3*8% . 

3*% 
3:842 
3. a42 
3.842 

3.873 
;*z: 
31872 
3.872 

Z-E 
31841 

3*:2: . 

3.840 
3.840 
3.840 
3.840 
3.d39 

3.872 
3.872 
3.872 
:*:72 . 
3.871 
3.871 
3.871 
3.871 
3.871 

3.839 
3.839 

;*t% 
Lt338 

3.870 

;*:;i 
3:870 
3.86s 
3.86s 
3.869 
3.869 

3*!599 . 

3.869 

:*%i 
3:838 

3*:2 . 

3.83 
3.dJ 3 
3.836 

2*x . 

3,836 
3.036 
3.;;; 

31635 

d-d35 
3.835 
3.834 
3.d34 
3.834 

3.868 

3.827 
3.826 
3.825 
282223 

3.7éa 

3*F 
3176 f 
3.759 

3.821 
A.820 
a.819 

2*BlT . 

3.816 
3-x 
Lai4 
3.813 

3.750 
3*545 
3:746 
3.744 

3'88 f f 
Lail 
3.810 
3 .a09 

3.809 
3.808 
3.807 
;*;g 

. 

A.806 

3.738 
3.737 
3.736 
3*x . 
3.733 
i*;;: 
3:730 
3.729 

3.803 

3*i% 
3:801 
3.801 
3.800 
ii.800 
3.799 
2.;;; . 

3.724 
3-z 
3:722 
3.721 
3.721 
3.720 
:*:;Ii 
31718 

3.796 
3.79s 
A.795 
3.79s 
3.794 
3.794 
:* :93 
3:792 
3.792 

3.792 3.711 

z*c 
31791 

3*% 
3:709 

3.790 3.708 
3.790 
s* E 
31789 
3.788 
3.7ea 
:* w 
31787 
3.7e7 

3'G 
3:7C6 
Z*% . 
3.705 
3-x 
3:703 
3.702 

3.786 
3.786 

3*% 
3178s 

3.;;: 

3:784 
3.783 
3.783 

3.783 
3.783 

3* 77% 
AI782 

3.781 
3.781 
3.781 
a.780 
A.780 

~*RH 
3:701 
3*x! . 
3.699 
3.698 
3.698 

33’5Z . 

i-5:: 
3:6t5 
3*66:2 . 
3.694 
3.693 
3.693 
3*23 . 

3.780 
Z*E 
3:779 
3.778 
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ISO 4356-1981 (El 

Table 85 - Interna1 spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 2.00 

Evmin = minimum effective space width, circular = 3.142 

D 
Pitch 

diameter 

Db 
Base 

diameter 

Dei 
Major 

diameter diameter 
Minor Emax = Evmin 

diameter 
max. min. min. 4H 5H 6H 7H 

DFi Dii 
Form + (T+ Â) = actual max. space width, circular 

12.0000 
'166'EE 
18:0900 
20.0000 
22.0000 
;z*Kz 
28:OOOO 
30.0000 
32.0000 

~*6*!%" 
38:000 8 
40.0000 

9.5202 

52.0000 
54.001)0 
56.0000 
abois% . 

52-8888 
66:oooo 
%*8888 . 
72.0000 
74.0000 
76.0000 
78.0000 
80.0000 

17.4538 
19.0405 
20.6272 
ZS*zeE . 
2S.3873 
26.9740 
$8*:x 
31:7341 
33.3208 
34.9076 
36.4943 
;%*:i% . 
41.2544 
42.8411 
44.4278 
:xois . 

409 *SSZ~ 
S2:3613 
5?*95% . 

82.0000 
85*:::0 
88:oooo 
90.0000 

65.C550 
66.6417 
~~*~:!!1 
71:4018 

80.9220 
82.5088 
8f-5853 
87:2689 

112.0000 
114.0000 
Hic8888 
120.0000 

88.8556 
90.4423 

132.0000 
134.0000 
'13B'~:ooao 
140:oooo 

104.7227 
p;.;W& 
109:4a2e 
111.0695 

142.0000 
144.0000 
146.0000 
148.0000 
150.0000 

1~2-8~88 
156:0000 
lS8.0000 
160.0000 

120.5897 

162.0000 128.5233 
130.1100 
r3:*IE 
134:8701 

172.0000 136.4568 
174.0000 138.0435 
176.0000 139.6302 
178.0000 141.21t9 
lRO.OCOO 142.8036 
182.0000 
:86%88 
188:OOOO 
190.0000 

144.3903 
145.9770 
147.5637 
149.1504 
150.7371 

:;t -0::: 
196:0000 
198.0000 
200.0000 

lS2.?239 
~3*49!3 
n7Ica40 
158.67C7 

25.00 
27.01 
29.01 
31.01 
33.01 
3s.01 
37.02 
39.02 
t:*iz . 
45.02 
47.02 
:?8; 
53:03 

34.2C 30.34 
36.20 32.33 

42:20 2!*$8 
34.32 
:8:3': 

44.2C 40.30 
46.20 42.30 
48.26 44.29 
f55.g 4 . g.;; . 

=J7*:: 
59:03 
61.03 
63.03 

54.20 50.28 

65.03 64.20 60.27 
67.04 66.20 62.27 
69.C4 68.20 64.26 
71.04 70.20 66.26 
73.04 72.20 68.26 

71?oob 
79:04 
81.04 
83.04 

74.2C 70.26 
76.20 72.26 
78.20 74.26 
80.20 76.25 
82.20 78.25 

05.04 
87.05 
89.0s 
83-82 . 
95.05 

84.20 80.25 
86.20 82.25 
90*~" 84* 25 
92:2 . 8 Ki*;z 
94.20 90.25 
96.20 92.24 
98.20 94.24 

100.20 96.24 
102.20 98.24 

105.c5 
107.05 
ME 
113.06 

104.20 100.24 
106.20 102.24 
fPk18 l85:f: 
112.20 108.24 

: :E 
i 

19:06 
21.06 

123.06 

114.2C 110.24 
116.20 112.24 
118.20 114.24 
120.20 116.24 
122.20 na.23 

:;;*iE 
129:06 
131.C6 
133.06 

124.20 120.23 
126.20 i22.23 
128.20 124.23 
1 32.20 30.2C 1 1 z 6.23 8.23 
134.20 130.23 
136.20 132.23 
138.20 134.23 
140.20 136.23 
142.20 138.23 

145.07 144.20 140.23 
146.20 142.23 
148.20 144.23 
lWf8 148% 

lSSmC7 
157.07 
:z* iii77 
163107 

154.20 150.23 
156.20 52.23 

1 158.20 54.23 
160.20 156.23 
162.20 158.23 

165.07 164.20 160.23 
167.08 166.20 162.23 
169.08 168.20 164.23 
171.08 170.20 166.22 
173.08 172.20 168.22 

174.20 170.22 
176.20 172.22 
178.20 174.22 
180.20 176.22 
182.20 178.22 
184.20 180.22 
186.20 182.22 
188.20 184.22 
190.20 186.22 
192.20 188.22 
194.20 190.22 
196.20 192.22 

199.ca lS8.2C lÇ4.22 
g:*g 200.20 196.22 

. 202.2C 198.22 

3.179 3.ZOi 
3.179 
;*Kil 

3.?3% 

3:180 
;*f;f 
3:204 

3.18 
3.18 1 
:* 11% 
3:182 

z-:833 
S:i83 

;*;;; 
3:ziM 

3.184 d.LO9 
3.184 3.LOY 
3.184 
3.184 
z* :iz 
3:185 

3.210 3.~48 
3.dlO 3.249 
3.+Al 3.249 
:*::1 . 3-152 . 
3.212 3.251 
d-LA2 3.~S2 
3-s;; 
3:ZLj 

3-g; 
3L53 

3.187 
3.187 
3.187 
;*3 . 

;* :88 
3:188 
3.188 
3.188 

3.213 
3.214 
3.<14 
2-z . 

3.215 
J.ZA!i 
ii.216 
;.$ii . 
3.ii7 
3.217 
3.217 
3.217 
3.2Ld 

3.1':: 
3:190 
3-E . 
3.190 
3.190 
3: 13 
3.191 

3*LA? 
3.20 
3:2AI 
3.220 

3.191 
3.191 
3.191 
3.191 
3.191 

3-K 
3:192 
3. 9 

15 3. 9 

3.222 
3.222 
;*gj 
3:2L3 
3.223 
j.iL3 
3.223 
3.223 
3.224 

3.193 
3.193 
;*:sç: 
3:193 
3.194 
3.194 
3.194 
z* :$z . 
3.194 
3.194 
3.194 
:*r'z . 
3.195 
3.195 
3.195 
3.195 
3.195 

3. $54 
3:2?4 
3-Z . 
3.LZ5 
3.225 
3.LLS 
3.225 
3.226 
3.226 
3.226 
j-g: 
G27 
3.227 
z*if5:: 
3:227 
3.228 
3.LL8 
3.228 
3.228 
3.LLB 
3.226 
3.229 
3.22'9 
;*g?j 
Lu9 

3.234 
;*f;; 
3Zi38 
3.239 

3.244 
3.445 
;*t3 
3L47 

3.306 
3.307 
3.308 
z-3:: . 

i-:13 
3:3/4 
:*z65 . 
3.317 
3.318 
;*3:0 
3:320 

3.254 3.321 
3.254 3.322 
3.L55 3.323 
3.255 3.324 
3.256 3.325 

3.L59 
3.259 
;-fg8 
3:LbO 

3.329 
3.330 
3.330 
3.331 
3.332 

s-2: 
3:262 
Z-$66$ . 

i-P663 
3:264 
3.L64 
3.264 

3.332 
3.333 
3.334 
3.334 
3.335 
3.336 
:*3:; 
3:338 
3.338 

Z*f66Z 
3:266 
3.266 
3.Lb6 
3.~67 3.342 
Z*% 
3k68 

Z-34$ 
31343 

3.268 3.344 
3.L68 
pg; 
3=269 
3.L70 

Z-E8 
3:348 
3.349 
3.349 

3.272 
3.272 
3*:35 
3L73 

3.350 
:*%f 
3:351 
3.352 

3.173 3.352 
3.273 3.333 
3.&74 3.353 
3.274 3.354 
3.274 3.354 
3.275 
3.275 
3.275 
3*% . 
3.276 

3.355 
3.355 
3. ;z 
3:356 
3.357 
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ISO4156-1981 i(E) 

Table 86 - External spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 2.00 

S vmax = maximum effective tooth thickness, circular = 3.142 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dee DFe Die 
Major Form 

diameter diameter 
Minor Smin = S,,,, + (T + A) = actual min. tooth thickness, circular 

max. 
diameter 

min. min. 4H 5H 6H 7H 

12.0000 ;g.gg;; 
18:OOOO 20.0000 
5X888 
26.0000 
28.0000 
30.0000 

St-8888 
36:oooo 
38.0000 
40.0000 

62.0000 

;:-::;oo 
76:0000 
78.0000 
8O.OCOO 
82.000 
84.000 8 
86.0000 
88.0000 
90.0000 

:8z-8888 
106:OOOO E!8-8888 . 
%-O:OO t 16:OOO a :::-::oOa . 
122.0000 

WE; 
136:0000 
138.0000 
t40.0000 

W8888 
146.0000 
'1:0-:a00 . 
152.0000 :zz-8800 
158:OOOO 
160.0000 
162.OCOO 
164.0000 :b6:-:;00: 
170:0000 
172.0000 
174.0000 
176 .OOOO 
KEE . 
lF32.CCOO 
184.0000 
Ki l %G 
190~0000 
y: mg0 
196:000\ 8 
198.0000 
2c0.0000 

9.5202 
‘1:%37 
lé:2804 
15.P671 

13.8 
15.8 8 
'19% 
21:80 

1 .21 
8 

9.01 
'r4-is, 

11.00 
lb:06 :z- El 
18.03 17:00 

t 7.4538 
9.0405 

20.6272 
2 -2139 3 2 .8006 
25.3873 
%;E 
3011474 
31.7341 

335'88 
37:80 
39.80 
41.80 

CE 
47180 
x: . 

MK 
57:80 
59.80 
61.80 

5 
0.01 
1.99 i 8-E 

2g.95 p; 
1 7:95 26:99 
29.94 28.99 
31.93 30.98 
;y; ;y; 
37191 36:98 

39.90 38.98 
41.90 40.98 
z&f39 42.98 
47189 

44.97 
46.97 

49.88 48.97 
51.88 50.97 
53.88 52.97 
55.87 54.97 
57.87 56.97 

63.80 

73.80 
75.80 
77.80 
79.80 
81.80 

59.87 58.97 
$y; t5f.$$ 
5'7: 86 

. 
g: g 

. 

x2 
73:86 

E?;t 
72:96 

75.85 74.96 
77.85 76.96 

83.80 
!Xi: 
89:80 
91.80 

79.85 78.96 
81.85 80.95 
83.85 82.95 
85.85 84.95 
87.85 86.95 

WR7855 
76:1619 
77.7486 
79.3353 

93.80 
97% 
99:80 

101.80 

09.85 88.95 
91.04 90.95 
93.84 92.95 
95.84 94.95 
97.04 96.95 

103.80 
105.80 
KFa8: 
111:80 

99.84 98.95 
101.84 100.95 
103.84 lC2.95 
105.84 104.94 
107.84 106.94 

88.8556 
90.4423 
w%7 
95:2024 

113.80 
wE 8 
119:80 
121.80 

109.84 108.44 
Hi:84 H?:Z4 
115.84 114.94 
117.83 116.94 

96.7891 123.80 119.83 110.94 
98.3758 125.80 121.83 120.94 
99.9625 127.80 123.83 122.94 

184 mG H?:i8 125:8"3 WE 
104.7227 
:007- 2% 
109:4828 
111.0695 

129.83 128.94 
131.83 130.93 
133.83 132.93 
135.83 134.93 
137.83 136.93 

oa .6562 
-2429 

E-X3 
119:0030 

W8s8 
147:80 
149.80 
151.80 

139.83 138.93 
141.83 140.93 
143.03 142.93 
145.83 144.93 
147.83 146.93 

1 20.5857 
22.1764 

123.7631 
125.3498 
126.9365 

153.80 
155.80 
W803 
16L80 

149.83 148.93 
151.83 150.93 
p;.t.g E&.;~ 
157:8; 156:93 

128.5233 
130.1100 
131.6967 
:31-m . 
136.4560 
138.0435 
139.6302 
:4: -2:: . 
144.3903 

E-88 
167:80 
169.00 
171.80 

159.83 158.93 
161.83 160.92 
163.03 162.92 
165.82 164.92 
167.82 16a.92 

173.80 
175.80 
177.80 
ll;Ixi . 
183.80 
:8e5%! 
189:80 
191.80 

169.82 168.92 
171.82 170.92 
173.82 172.92 
175.82 174.92 
177.82 176.92 
179.82 178.92 
18L.82 180.92 
103.82 182.92 
105.02 104.92 
187.82 186.92 

152.3239 193.80 189.02 I8S.92 
191.82 190.92 
193.82 192.92 

199.80 195.82 194.91 
201.80 197.82 lÇ6.91 

3-1 i 8 
3:104 2. E . 
3.10 
3.10 z 
3.102 
3.101 
3.101 

3.099 3’09999 
3:09a 
3.098 

3-899 
3:cç7 
3.097 
3.097 
3.097 
3.C96 
3.096 
3.096 
3.096 
3.096 
3.095 
3.095 x: 55 . 

3.094 3%4 
3:093 
3.c93 

3.092 ?89$ 
3:C92 
3.092 
3.C92 
3.091 
3.091 
3.c91 
3.091 
3.091 wz 
3:090 
3.090 3. 90 8 3. 90 
3.090 :*c% . 
3.090 
3.809 3-E 
3:089 
3.089 
3.089 ?Oc:: 
3:C88 
3.088 
3.C88 
3.C88 ?E . 

3.C87 
3.087 
3.087 :%i; - . 

E2 
3:073 
3.072 
3.372 
3.072 
3.071 
3.071 
3.070 
3.070 

3.067 

3.065 
3.365 3.305 
3.064 
3.064 
3.364 
3.064 
3.363 
3.063 
3.063 

3.002 
3.061 
3.361 
m! . 
;-;gj 
3:060 
3.060 
3.060 

3.058 
?3558 
3:d58 
3.958 

3.d56 

3.335 
3.055 
3.035 
3-z . 
a.055 
3.054 
3.os4 
3.ù54 
3.054 

A.049 
5.048 
3.047 
3.045 
5.044 

2.994 
2.992 
22’Z88 
2:906 

i: 82 4 
5.041 
3.041 
J.040 
3.039 zE78 
3:037 
3.036 

1 :99!34 
2.981 
2’99% . 
2.977 

3.035 3-E 
Lo33 
A.033 

2.97 1 

2 $1: 
A:031 

f l % 
2:965 

3.030 2.964 
3.030 2.963 
3.029 2.962 
3.029 2.961 
3.028 2.960 
3.028 2.959 
3.027 2.959 
3.027 
3.026 
3.026 3,.:2; . 

2.958 

;-8$t 
3:024 

W~ 
2:953 3.023 2.952 

3.023 2.951 
3.022 yw: 
Lo21 
3.021 

2.95 
2.95 A 
f-:t; 
2:940 

1’w 
2:946 
2-Z . 
2.944 
1 :94f 
2.943 
2.942 

3.017 _ 2.016 
3.016 
3=8iji 
;-g;: 
A014 
ZE . 

f-z: 
2:940 
3 ,940 

,939 

28 1 3 
ii.012 
3.012 
3.012 

~-0:: 
3:011 
3.011 
5.010 

2.936 
2-z 
2:935 
2.934 
2.933 

3.010 
:-ooc': 
3:009 
3.009 

2.931 
2.931 
2.930 
2.930 
2.929 

A.009 
3.008 
3.CC8 
3.008 
3.007 
3.007 ;.g; 
3:006 
3.006 

2.929 
2.928 
2.928 
$-92: . 
2.926 
2-;;5 
2:925 
2.925 

3.006 
3.005 
zE 
ZOC5 

2.924 
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ISO 4156-1981 (E) 

Table 87 - Interna8 spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 1.75 

E vmin = minimum effective space width, circular = 2.749 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dei DF; Dii 
Major Form 

diameter diameter 
Minor Emax = Evmin 

diameter 
+ (T + A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

10.5OOO 
12.25CO 
14.0000 
:E% . 
19.2500 
21.0000 
22.7500 
I6 l 25sooo . 
5: l wo 
3135oco 
33.2500 
35.ocoo 
36.7500 
30.5000 
40.2500 
42.0000 
43.7500 

:wE 
49:oooo 
WZ88 . 
54.2500 
56.0000 
57.7500 
59.5coo 
61.2500 
63.OCOO 
64.7500 
66.5000 
%-oz05800 . 

f:'% 8 
75:zSOO 
77. 000 

s 78. 500 

xK!i 
84:0000 
8m% . 
89.2500 
%-F%i! 
94:5000 
96.2500 
98.0000 
99.7500 
E l zE 
105:0c00 
106.7500 
K%O 
112: 000 

9 113. 500 

124.2560 
:ww 
129:SOO0 
131.2500 

:32-F%! 
136:SOOO 
:qo'g;ZN;- 

. 
141.7500 
:4;-25Ki 
147:0000 
148.75CO 

'1552 %On8 
154~cC00 
155.7500 
157.5000 
159.2500 
161.0000 
:sM% 
166:2500 
16R.OOCO 
K-E8 
173:ZSOO 
175.ocoo 

15.2721 
:fi '0% 
19:4372 
20.0255 
22.2139 
23.6023 
164'3% 
2717674 

36.0974 
37.4059 
38.8743 
EW I . P 
43.0394 
44X2672e 
4732045 
48.5929 

WiE 
52:7580 
S4.1464 
55.5347 
56.9231 
%-63992 
dC082 
62.4766 
63.8650 
65.2533 
66.6417 
bt-wt . 
70.8068 
72.1952 
73.5835 
tx . 

;X%i 
SO:5254 
%%Z . 
84.6905 
86.0788 
07.4672 
88.0556 
90.2440 

;3 '823013 
94:4091 
3 '7198;; . 
90.5742 
99.9625 

:wE 
104:1276 
105.5160 
106.9044 
K-:x 
M:O695 
112.4578 
113.0462 
115.2346 
116.6239 
118.0113 

::o-Ez 
122:1764 
K-X . 
126.3415 
127.7299 
129.1163 
130.5066 
131.095i.I 
133.2834 
134.6717 
136.C6CL 
:wEi . 

13.13 
2:: 
10:39 
20.14 

12.42 9.20 
14.17 10.98 
15.92 12.68 
17.67 14.40 
19.42 16.13 

21.90 21.17 17.06 
23.65 22.92 19.59 
25.40 24.67 21.33 
27.15 26.42 23.C6 
28.90 28.17 24.00 
30.65 29.92 26.55 
32.41 31.67 28.29 
34.16 33.42 30.03 
35.91 35.17 31.78 
37.66 36.92 33.52 
39.41 
41.16 
42.91 
4m . 
48.17 
49.92 
51.67 
2;:: 5 

%KG 
60:43 
39; . 

38.67 35.27 
40.42 37.01 
42.17 43.9 s N&;; 
45.6 42125 
47.42 44.00 
49.17 45.74 
50.92 47.49 
52.67 49.24 
54.42 50.99 
56.17 52.74 

64.92 61.40 
66.67 63.23 
60.42 64.97 
70.17 66.72 
71.92 68.47 

74.43 
76.18 
77.93 
79.69 
01.44 

E-~~ 
77:17 
70.9 
80.6 3 

70.22 
;:- 97; 
75:47 
77.22 

83.19 
885'969 
80:44 
90.19 

02.42 70.97 
84.17 80.71 
85.92 82.46 
07.67 04.21 
89.42 85.96 

::'96; 
95:44 
57.19 
98.94 

:020-2 
104:20 
105.95 
107.70 
109.45 

91.17 07.71 
92.92 09.46 
94.67 91.21 
96.42 92.96 
98.17 94.71 
99.92 96.46 

101.67 98.21 
103.42 99.96 
105.17 101.71 
106.92 103.46 
lC8.67 lC5.21 
110.42 106.95 
112.17 108.70 
'If%3 fH:fZ 

118.20 117.42 113.95 
119.95 119.17 115.70 
121.70 120.92 117.45 
123.45 
125.20 

122.67 119.2C 
124.42 120.95 
126.17 122.70 
127.92 124.45 
129.67 126.20 
131.42 127.95 
133.17 129.70 

135.71 
:397-s; 
140:96 
142.71 

134.92 131.45 
136.67 133.20 
138.42 134.95 
140.17 136.70 
141.92 138.45 

x-fl 
147196 
149.71 
151.46 

143.67 140.20 
145.42 141.95 
147.17 143.70 
148.92 145.45 
150.67 147.2C 

153.21 152.42 148.95 
154.17 150.70 
155.92 152.45 
157.67 134.20 
159.42 155.95 

161.97 
E45 
167122 
168.97 

161.17 157.7C 
162.92 159.44 
164.67 161.19 
166.42 162.94 
168.L7 164.69 

K-l: 
174:22 
175.=7 

169.92 166.44 
171.67 168.19 
172.42 169.94 
175.17 171.6Ç 

177.72 176.92 173.44 

22-z: 
2:785 
2.786 
2.706 
2.786 
2.787 
t-E 
2:788 
2.788 

g- f??Z 
2:t307 
2.808 
2.808 

2.8lL 
$-8,L$ 
A13 
2.bAG 

Z-k!14 

2.791 

2.792 
2.792 
2.792 
2 T3 . 
2.793 
22-331: 

5 
:793 
,793 

S-K 
L:817 
Kg3 . 
2.818 
L-818 
2.818 
L-818 
2.blY 
2.819 
2.8AY 
2.8$0 
?E 0 
L.8Lù 
2.821 
;-g;; 
2:822 

Es; 
2:795 
2.795 
2.795 

Ez; 
2LL3 
2.824 
Z.tra?Q 

2.796 
2-32 

2.tj24 

2:796 
$0 $25 
2:825 

2.796 2.825 
2.797 
2.797 

':7Z 
z ,797 
2.797 

2.625 
2.625 
2.826 
ME 

'z-i% 
2h27 
2.827 
2.827 

Ne8 
21798 
2.790 
2.790 

2.8L7 
2.828 
2.828 
2.828 
2.628 

2-z: 
2:799 
5% . 
2.799 
2.799 
2.799 
2.799 
2.800 

2.828 
2.82& 
2.+?Y 
;-lf9 . 
2.BLY 
2.829 
2.830 
2.830 
2.b30 

2.800 
2.800 
;-%K 
2:000 

L-830 
2%: 
2:83A 
2.831 

2.800 
2.800 
2-lE 
2:801 
2.801 2.832 

2.632 
2.832 
2.832 
L.b32 

- 2.837 
2.638 
w! 
2:842 
2.843 
M: 
2:d45 
2.o46 

22%; 
21849 
I%O . 
2.851 
t.trSl 
Xf 
2h53 
2.1154 
2% 
2:855 
2.856 
2.856 
21858 22%; 

2.858 

2% 
2h59 
2% . 

2.890 

2:902 22-E 

2%: . 

22% 
2h8 
2.909 
2.910 
2.912 

2.916 
21919 5% 
2.920 

2.924 
2:926 2-E 
2.927 
2.928 

;*% 
21847 
$-%z . 
2.868 
2.869 
2.~69 
% :f 4 8 
2.870 

2.931 
2.932 
2.932 
2.933 
2.934 
2.934 
2.935 
2:937 22.E: 

2.937 
2.938 
2.938 
2-E . 
2.940 

2.942 
2:944 2. E: 
2.944 

2.071 
22-Z 
2:a72 
2.873 
2.873 
2.673 
f'd776 
2:d74 

2.947 
5-E: 
21949 
2.949 

2.d76 

I-Ei 
. 2:951 

2.951 
2.952 
2.952 
2-9953 
2:953 
2.954 

2.d77 
2.677 
2.~78 
2.678 
2.878 
2.t378 2.956 
2':;: 
2:&79 

S-% 
2:957 

2.~80 2.958 
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ISO4156-1981 (El 

Table 88 - External spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 1.75 

S vmax = maximum effective tooth thickness, circular = 2.749 

z D 
Number Pitch 
of teeth diameter 

Db 
Base 

diameter 

Dee DFe Die 
Major Form + (T + A) = actual min. tooth thickness, circular 

diameter diameter 
Minor Smin = S,,,, 

diameter 
max. min. min. 4H 5H 6H 7H 

10.5cc0 
l2.2500 
:45*%B 
1?:5000 
19.2500 
2I.OCCO 
3m88 
26:2500 

f:*%8 
31:5000 
33.2500 
35.0000 
36.7500 
38.5@00 
40.2500 
ZW8 l 

54.2500 
56.0000 
57.7500 
PM8 . 4 

t3.0000 

71.75co 
E-XE 
77:oooo 
78.7500 
80.5000 

89.2500 

98.0000 
99.7500 

:00:%!0000 
105:0000 

106.7500 
K-x: 
tts:%88 
115.5000 

:fb*GO: 
127:7500 
K-2%8 . 
133.ocoo 
134.7500 
136.5OCO 
138.2500 
140.0000 
141.7500 
::XE 
147:ocoo 
l48.75CO 
150.5000 
152.2500 
154.0000 
155.7500 
157.5000 

K -0% 
162:75CO 
164.5000 
166.2500 
168.0000 
169.7500 
t::*I% 
1?5:0@00 

8.3302 
9.7186 

11.1069 
12.4953 
13.8837 
15.2721 
;x% 
19:4372 
20.8255 
22.2139 
22*6s%b 
26:3790 
27.7674 
29.1557 
30.5441 
31.9325 
w8:; . 
36.C976 

43.0394 
44.4278 
W064f 
48:5929 

;y':;:~ 
52:9580 
555 l w . 
56.9231 
58.3115 
59.6998 
wz62 . 
63.e650 
665-m 
68:0301 
69.4184 
70.8068 
72.1952 
73.5835 
~~-3X . 
77.7486 
79.1370 
80.5254 
8:w . 

84.6905 
86.0788 
87.4672 
88=9228 

2*Eo273 
94:4091 
95.7974 
97.1858 

105.5160 
'rKx% 
10936811 
111.0695 
112.4578 
113.8462 
115.2346 
wx3 . 
119.3997 
120.7881 
122.1764 
t$?s55;2 . 
126.3415 
127.7299 
129.1183 
130.5066 
131.R950 
133.2834 
'13Kx 
137344e5 
l.3R.P36R 

20.82 

8.93 7.87 
10.63 9.61 
12.33 14.05 113* :'i 
15.78 14:86 
17.51 16.6C 
19.24 
20.98' :i*:: 
22.71 21:85 
24.45 23.60 

26.2C 25.35 
27.94 27.09 
29.68 $;A$ 
31.43 . 
33.17 32.34 

38.32 
40.07 
41.82 
E-Z . 
47.c7 
48.82 
E-327 
54307 

34.92 34.09 
y; 
40:15 

;y; 
39:33 

41.90 41.08 
43.65 42.83 
45.39 44.58 
p& 
50:64 

g.g 
49183 

55.82 52.39 Sl.58 

64.57 
66.32 
66x 
71:57 
73.32 

61.13 62.8 
64.6 s 

6&;$ 
63:82 

66.37 
68.12 667.5; . 
69.87 
71.62 
73.37 
7765-E . 

82.C7 
83.82 
E.3527 
89:07 

78.62 77.81 
80.36 79.56 
82.11 81.31 
83.86 83.06 
85.61 84.81 

90.82 
92.57 
94.32 
3 80: . 
99.57 

101.32 
K-827 
106:57 

96.11 95.30 
97.86 97.05 
99.61 98.80 

101.36 100.55 
lO3.11 102.30 

108.32 
110.07 
111.82 
Hi233 

:w; 
120:57 
122.32 
124.07 
125.82 

104.86 104.05 
106.60 105.80 
108.35 107.55 
t M!i W:d!i 

113.60 112.80 
115.35 114.55 
llf.lC 116.30 
118.85 118.05 
120.60 119.80 
122.35 121.54 
124.10 123.29 
125.85 125.04 
l27.6C 126.79 
129.35 128.54 

134.57 
136.32 
E* 827 
141:57 
143.32 
f4465% 
148:57 
150.32 

131.10 130.29 
132.85 132.04 
134.6C l33.79 
136.35 135.54 
138.10 137.29 
139.85 139.04 
14L.6C 140.79 
143.35 142.54 
145.10 
146.85 Mg.$; . 
A48.6C 147.7ç 
150.35 149.53 
152.10 lS1.28 
153.85 153.03 
155.60 154.78 

160.82 157.35 156.53 
159.09 158.28 
160.84 160.03 
162.59 161.78 
164.34 163.53 

169.57 166.09 165.2E 
171.32 167.84 167.03 
K'627 
176:57 

169.59 171.34 168.78 170.53 
173.09 172.28 

2.714 
2.713 
2.713 
2.712 
2.712 

$W 
2:711 
I-E . 

2-x 
2:709 
2.709 
2.708 
2.708 
2.708 
2.7C8 
xi: . 
2.707 
22% 
2:706 
2.706 
2.7C6 
2.706 
XE 
21705 

2.704 

;*E 
2:702 
2.702 
2.702 
2.7C2 
2.702 
2.702 
mt . 

2.701 
2.701 
2.701 
$:RH 

2-E 
2:7CO 
2.700 
2.700 
2.700 
? wi 
2:7OC? 
2.699 
2.699 
2.699 
2.699 
Es . 
2.699 

2.698 
2.697 
5% 
2:697 

d.642 

$*fz 
LJYO 
2.689 

2.689 
2.688 

2:: 7 
zh 7 

2.6t16 

2%t; 
2:bt15 
2.684 

L-b82 
2.682 

22’~~ 11 
2:bdl 

2.080 
i?.btio 
2.680 
2.679 
2.679 

2.;;; 
2:678 
2.678 
2.678 

2.677 
2.677 
2.b77 
2.677 
2.676 

;-;;z 
21675 
2.675 
2.b75 
2.675 
2.675 
2.674 
s-0634 . 
2.074 
2.673 

:-z 
2:673 

L-473 
2.672 
2.672 
$5 31 
2.671 
L.671 
2.671 
$-kg 

. 

i.b70 

?Zao 
L:b70 
2.670 
2.669 
2.669 
2.669 
2.669 
2.669 

ii.669 
2.668 
2.668 
3-z: . 

2.667 
;*tg; 
21606 
2.666 

L.661 
L.659 
~.658 
2.657 
2.656 

~.655 
L .654 
$*gj 
L :6Sl 

~1651 

2.647 
~1647 
2.646 
2.645 
2.645 
L .644 

L.637 
f.SZ 
2:636 
~.635 
L.635 
f-E 
2:634 
2.633 

2.631 
2.631 
2.631 
p$$; . 

L.630 
2-399 . 
52 8 3 
2.628 
i .628 
L-627 
L ,627 
2.627 

2.625 
d.625 
f'x 
21624 

2.622 
2.622 
2.621 
L.C2l 
d.621 
L-621 
L.620 
33 
2:620 
d.619 

‘L’66:: 
2:619 
2.618 

2.6C8 
2.606 
~-SC: 
2:bCO 
2.599 
2.597 
2.596 
2.594 
2.593 
2.592 
2.5Sl 
%Bis 
2:587 
2.586 
2.585 
22'33 
2:562 
2.582 
2.581 
2.5EO 
22-x . 
2.577 
wt 
z 

:575 
,574 

2.573 
22-m 
2:571 
2.571 

2.567 
2.566 
2.565 
;*;24 . 
2.564 
2.563 
t-z5 
2:561 
2.561 

2.558 
2.557 
2: 5Z 
$2 . 56 

2m 
2:554 
$*ZZf 0 
2.553 

2.550 

2.54e 
2.548 
2.547 
2.547 
2.546 
2.546 
2.545 
22.;:; 
2:544 

2.544 
w: 
2:S42 
2.S42 
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ISO 4156-1981 (E) 

Table 89 - Interna1 spline 

37.5 degree pressure angle - Side fit - Fillet root - Module = 1.50 

E vmin = minimum effective space width, circular = 2.356 

z D Db Dei DFi Dii 
Number Pitch Base 
of teeth diameter diameter 

Major Form 
diameter diameter 

Minor Emax = Evmin 
diameter 

+ (T+ A) = actual max. space width, circular 

max. min. min. 4H 5H 6H 7H 

7.1402 
8.3302 
9.5202 

10.7103 
11.9003 

t3:?%? 
:65*64x 
17:85C5 

24.OCOO 19.0405 

31.5000 
33.0000 
346 l ~~oooo 
37:5000 

39.0000 
40.5000 
42.0000 
43.5000 
45.0000 

15 *Es~ 
27:37C7 
zm~ . 
30.9408 
WEco8 
343SlC9 
35.7009 

46.5000 
48.0000 
49.5000 
5 W888 

36.8909 
3a.oa10 
39.2710 
tPS=tv . 

42.e4ii 
44.031 
45.221 \ 
46.4112 
47.6012 

61.5000 
63.0000 
64.5000 
E5~:: . 

~;f*5000~ 
72:OOOO 
~:*~ooo: . 
76.5COO 
78.0000 
79.5000 
81 .ocoo 
82.5000 

ZXfi 
51:1713 
52.3613 
53.5514 
54.7414 
55.9 14 

3 57.1 14 
58.3115 
59.5015 
60.6915 78.83 
61.8816 80.33 
63.C716 01.83 
64.2616 83.33 
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