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Foreword
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ISO (the Inte
federation of
of preparing |
technical com

national Organization for Standardization) is a worldwide
hational standards bodies (ISO member bodies). The work
hternational Standards is normally carried out through ISO
mittees. Each member body interested in a subject for

which a technpical committee has been established has the right to be

represented o
and non-gover
collaborates ¢
(IEC) on all m3

N

Draft Internatio

that committee. International organizations, governmental

nhmental, in liaison with ISO, also take part in the work. ISO
osely with the International Electrotechnical Commission
tters of electrotechnical standardization.

nal Standards adopted by the technical committees are

circulated to thhe member bodies for voting. Publication as an International

Standard requ
a vote.

International 9
ISO/TC 1, Scrn

This second
(1ISO 1502:197

Annex A of thi

res approval by at least 75 % of the member bodies casting

tandard ISO 1502 was prepared by Technical Committee
pw threads, Subcommittee SC 4, Verification.

edition cancels and replaces the, first edition

8), which has been technically revised.

s International Standard is for information only.
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ISO general-purpose metric screw threads — Gauges

and g

auging

1 Scope

This Inter
manufactu

hational Standard gives details for the
e and use of gauges for checking ISO

general-pufpose metric screw threads with a basic

profile in a

It specifies
in 4.1 and
external an|

ccordance with ISO 68.

the features of the types of gauges (listed
1.2) which are recommended for checking
d internal screw threads of workpieces and

for the setfting and checking of certain of the screw

gauges.

It is recognized that other methods of checking<may

be used, f
instrument
with this I

The aim o
means of
that compl
not.

In order to
threads an
turer and

be applied:

br example measurements with indicating
5. Checking with gauges in aceordance
ternational Standard is alwaysidecisive.

this International Standard”is to provide
Histinguishing between“workpiece threads
y with the limits of ‘size and those that do

ensure theinterchangeability of workpiece
j to avoid. disputes between the manufac-
burchaser, the following principles should

eter and virtual pitch“diameter) lies inside the

specified limits.

In order to satisfy\these two principlgs, this Inter-

national Standardy‘establishes requisi

e types and

sizes of gaugés for checking screw thre¢ads, the con-

ditions underwhich these gauges are tqg

be used, and

rules forthe inspection of the workpiecp threads.

2 -Normative references

The following standards contain prov

isions which,

through reference in this text, constit{ite provisions

of this International Standard. At the
cation, the editions indicated were valid
are subject to revision, and parties t

time of publi-
All standards
agreements

based on this International Standard are encouraged

to investigate the possibility of applying
cent editions of the standards

the most re-

indicated below.

Members of IEC and ISO maintain registers of cur-

rently valid International Standards.

ISO 1:1975, Standard reference température for in-

dustrial length measurements.

ISO 68:—",
Basic profile.

ISO general-purpose scre

ISO 1938-1:—2, Inspection of plain V

a) the manufacturer should not deliver any work-

piece t

hread whose actual thread size (e.g. pitch

diameter and virtual pitch diameter) lies outside
the specified limits;

b) the pu
thread

rchaser should not reject any workpiece
whose actual thread size (e.g. pitch diam-

1) To be published. (Revision of ISO 68:1973)
2) To be published.

Fart 1: Plain limit gauges.

3 Symbols and abbreviations

The symbols and abbreviations used in
figures in this International Standard
table 1.

W threads —

orkpieces —

the text and
are listed in
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Table 1 — Symbols and abbreviations

diameter of a gauge thread profile with com-
plete flanks

Symbol Symbol
or . or o
abbrevi- Definition abbrevi- Definition
ation ation
b, Width of the clearance groove at the major r Radius of the clearance groove of the root

profile of GO and NOT GO screw plug gauges

n

Radius of the clearance groove of the root
profile of GO and NOT GO screw ring gauges
or of GO and NOT GO screw calliper gauges

S Displacement of the clearance groove from
b, Width of the clearance groove at the minor the centre of a thread profile with-tjuncated
diarpeter of a gauge thread profile with com- flanks
pletp flanks T,4/2 Tolerance for each flank angle-of a grofile with
by Width of the clearance groove at the major complete flanks
and|minor diameter, respectively, of a gauge . )
threhd profile with truncated flanks T,,/2 Tolerance for each flank’angle of a drofile with
truncated flanks
d, D Bas|c major diameter of a workpiece thread Ter Tolerance on t1&pitch diameter of GO and
D Basfc minor diameter of the internal thread of NOT GO screw check plugs, wear check plugs
! a workpiece and setting plugs
d,, D, Basfc pitch diameter of a workpiece thread T, Tolerance for the major diameter of[the
es Funglamental deviation of the external thread external thread of a workpiece
of afworkpiece (it is zero for tolerance position Ty, Folerance for the pitch diameter of the
h) external thread of a workpiece
EI Fun@lamental deviation of the internal thread {1 Tolerance for the minor diameter of fthe
of ajworkpiece (it is zero for tolerance position internal thread of a workpiece
H Tp, Tolerance for the pitch diameter of the internal
F, For thread profiles with truncated flanks, the thread of a workpiece
radigl distance between the pitch diameter .
line pnd the end of the straight part of the Tr Tolerance for the pitch of a gauge tfjread
flani in the direction of the crest e Tolerance for the pitch diameter of 6O and
F, For thread profiles with truncated flanks, the NOT GO screw plug gauges
radigl distance between the pitch diameter Tx Tolerance for the pitch diameter of 6O and
line pnd the end of the straight ‘part of the NOT GO screw ring gauges
flanff in the direction of the ok Wso Amount available for permissible wear of GO
H Height of the triangle of-a\thread profile screw plug gauges and GO screw rijg gauges
H, Tolefance on the diameter of plain plug Wye Amount available for permissible wegr of
gaudes NOT GO screw plug gauges and NQT GO
H, Tolefance on plaih ring gauges and the separ- Screw ring gauges
atior] of the.plain faces of calliper gauges Z, Distance between the middle of the|tolerance
; zone H, of a GO plug gauge and the|lower
Hp gl(;lie E::ﬁ?ng? :Elems;zce of check plug gauges for limit of the minor diameter of a workipiece
o Z, Distance between the middle of the tolerance
LML Least material limit zone H, of a GO calliper gauge or a GO ring
m Distance between the middle of the tolerance gauge and the upper limit of the major diam-
zones Ty of a screw ring gauge and T¢p of a eter of a workpiece
GO check plug Zp, Distance between the middie of the tolerance
MML Maximum material limit zone Ty of a GO screw plug gauge and the
P Pitch lower limit of a workpiece thread
Zg Distance between the middle of the tolerance

zone Ty of a GO screw ring gauge and the
upper limit of a workpiece thread
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4 Types of gauges

4.1 Gauges for external threads of
workpieces and their check plugs and setting

plugs

ISO 1

502:1996(E)

4.2 Gauges for internal threads of

workpieces

The following types are recommended:
— GO screw plug gauges;

— NOT GO screw plug gauges;

— plain GO plug gauges;

— plain NOT GO plug gauges.

The followi g-types are recommended:
— solid GO screw ring gauges;
— adjustalple GO screw ring gauges;

— check dlugs (GO and NOT GO) for new solid GO
screw r|ng gauges;

— setting plugs for adjustable GO screw ring gauges;

— wear check plugs for solid or adjustable GO screw
ring gayges;

— GO scrgw calliper gauges;

— setting plugs for GO screw calliper gauges;

— NOT GQ screw calliper gauges;

— setting plugs for NOT GO screw calliper gauges;
— solid NOT GO screw ring gauges;

— adjustaljle NOT GO screw ring gauges;

— check pjugs (GO and NOT GQ) for new solid NOT
GO scrgw ring gauges;

— setting plugs for adjdstable NOT GO screw ring
gauges;

— wear check plugs for solid or adjustable NOT GO
screw ring‘gauges;

5 Gauging of workpieces

It is not necessary to use allthe’gauges|
clause 4. However, in gauging the lin
that the tolerances haye\been respecte
tial that a GO and NOT, GO gauging alwi
out with one of thie GO screw gauges 4
NOT GO screw, gatiges referred to in 4.

5.1 Gauging of external threads

Preferably a solid or adjustable GO scre
sheuld be used for gauging an external

To save time, for convenience in checkir
where a GO screw ring gauge is not ap
screw calliper gauge may be used.

It is, however, recommended that gau

mentioned in
hits (checking
), it is essen-
bys be carried
nd one of the
1 and 4.2.

W ring gauge
thread.

g, or in cases
blicable, a GO

jing with GO

screw calliper gauges should be supglemented by
random sampling with a GO screw ring gauge, so that
when a large number of parts are checked with a GO

screw calliper gauge, a certain percen
an additional check with a GO screw rin

age receives
J gauge, thus

giving greater assurance of interchangeability be-

tween the workpiece threads.

A GO screw calliper gauge should not &
manufacturing process is likely to cause
the workpiece thread, which this gauge
to detect, for example local pitch err

e used if the
deviations in
is not certain
ors in milled

threads or burrs at the start of the th

ead. Further-

— plain GO ring gauges;

— plain GO calliper gauges;

— plain NOT GO calliper gauges;

— plain NOT GO ring gauges;

— check plugs for new plain GO calliper gauges;

— check plugs for new plain NOT GO calliper gauges;

— wear check plugs for plain GO calliper gauges.

more, a GO screw calliper gauge is not suitable for
checking non-rigid parts, for example thin-walled parts
which would be deformed by this gauge. In these
cases, checking should be carried out with a GO
screw ring gauge.

Similarly, only solid or adjustable NOT GO screw ring
gauges should be used for non-rigid workpieces, for
example thin-walled parts which would be deformed
by checking with a NOT GO screw calliper gauge.

A NOT GO screw calliper gauge is used for checking
the simple pitch diameter of an external thread.
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GO and NOT GO gauges are used for gauging the
major diameter of an external thread of a workpiece.
Whether a calliper or ring gauge is used is determined
by the form and rigidity of the workpiece. Plain ring
gauges should be used on non-rigid parts (see
ISO 1938-1).

5.2 Gauging of internal threads

GO and NOT GO screw plug gauges are used for
gauging internal threads of a workpiece; GO and NOT

© ISO

plugs which belong either to the manufacturing
plant (manufacturer) or to the inspector (pur-
chaser) or, as far as screw plugs are concerned,
by direct measurement.

b) The inspector uses his own gauges for gauging
the workpiece threads.

In cases of dispute it is recommended that the
product be accepted if it is shown to be satisfac-
tory by any gauge of the type concerned known
to be within the requirements of this International

GO plain plug pauges are used for gauging the minor
diameter of a Workpiece thread (see 1SO 1938-1).

5.3 Inspection gauging

5.3.1 By the manufacturer

In general, thelinspection department that checks the
threads made |n a workshop may use the same kind
of gauges as afe used in the workshop.

Disagreement petween manufacturing and inspection
can occur when products close to the limits of sizes
are gauged.

When disputeq do arise, it is recommended that the
product be acdepted if it is shown to be satisfactory
by any gauge|of the type concerned known to be
within the regdirements of this International Standard
(taking into corfsideration the admissible wear).

In cases of digpute, checking of the ring gauges by
check plugs is Hecisive if there is no other.dgreement
between the mjanufacturer and purchaser.

NOTE 1 The fossibility of disputes gan-be reduced to a
minimum by grading the gauges so\that those used by
manufacturers pfovide a more stringént check than those
used on inspection. Generally_this can be achieved by
issuing to the workshops néw-'or only slightly worn GO
gauges and slightly worn NOT GO gauges. Inspection
should be made With GO gauges which are approaching the
condition of max|muf _permissible wear and with new NOT
GO gauges.

Standard (taking into consideration the.gdmissible
wear).

c) The inspector uses his own jrspection gauges for
gauging the workpiece threads.

The position of the (tolerance zone [for these
gauges shall be suchias to ensure that the pur-
chaser does not réject threads whose actual size
lies within thedlimits specified for the wprkpiece.

This International Standard does not spedify which
gauges are«to be used by the inspector; if only rec-
ommends that the purchaser inform the mahufacturer
when ordering what procedure will be employed for
the\inspection of the workpiece threadls. Worn
gauges shall not be used for sample inspection.

6 Reference temperature

In accordance with ISO 1, the dimensions of both the
gauge and the workpiece are related to a temperature
of 20 °C.

If the workpieces and gauges have the sgme coef-
ficient of linear expansion (e.g. steel workpjeces and
steel gauges), the checking temperature mgy deviate
from 20 °C without detriment to the results| provided
that the temperatures of both gauges and wjorkpieces
are the same.

If the workpieces and gauges have different co-
efficients of linear expansion [e.g. steel wprkpieces

5.3.2 By the purchaser

There are three possible procedures, as listed below,
for inspection of workpiece threads on behalf of the
purchaser by an inspector who does not belong to the
manufacturing plant concerned.

a) The inspector gauges the workpiece threads with
the manufacturer's gauges.

In this case, the accuracy of the gauges used may
be checked by means of check plugs and setting

ant-carbidegauges—orbrass—workprecesand gauges
of steel (or carbide)], the temperature of both shall be
(20 + 2) °C at the time of gauging. Otherwise the
difference between the thermal expansions of the
workpiece and the gauge shall be taken into consid-
eration.

7 Function, checking and use of gauges

Throughout this clause, the designations of para-
graphs are as follows:

a) function;
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b)

c)

NOTE 2

control;

use.

In the absence of b), there is no specification for

control.

7.1 Gauges for external threads of
workpieces and their check plugs and setting
n!uae

==

ISO 1502:1996(E)

7.1.2 Screw check plugs for new solid GO screw
ring gauges

a)

c)

GO and NOT GO screw check plugs are used to
check the limits of the pitch diameter of a new
solid GO screw ring gauge. A GO screw check
plug checks the GO limit of the total profile of a
new solid GO screw ring gauge.

The GO screw check plug, when screwed by
hand without using excessive force, shall pass
through the new solid GO screw ring gauge.

7.1.1 Solid or adjustable GO screw ring gauges

a)

c)

A GO|screw ring gauge checks the virtual size of
the e ternal thread (gauging the virtual pitch di-
ametdr); i.e. it checks the maximum material limit
of thg pitch diameter, taking into account devi-
ations|of form and pitch errors and errors in flank
angleq, which produce an apparent enlargement
of thg pitch diameter (virtual pitch diameter) of
the Workpiece. In addition, this gauge checks
whether the length of the straight flank is ad-
equate; i.e. that the rounding at the root of the
profil of the workpiece thread does not
encroach too far upon the flank of the thread. The
major | diameter of the external thread is not
checked by this gauge.

Checkjng with the GO screw ring gauge jsles-
sentially in accordance with the Taylor ptinciple
(see clause 11).

A solil GO screw ring gauge manufactured ac-
cording to the specified sizes(shall be checked
by GQ and NOT GO screw check plugs and shall
be mdnitored regularly withna wear check plug.

If a NOT GO screw,check plug is not used, other
provisfons (e.g. difect measurement) shall be
made |so as to€nsure that the maximum permit-
ted sige of thepitch diameter of a new GO screw
ring daugé Ys not exceeded. Checking of ring
gaugep ‘with check plugs is preferable to all other

7.1.3 Setting plugsfor adjustable G
gauges

a)

b)

The NOT GO screw check plug“vhen screwed
by hand without using excessive fofce, may enter
into both ends of the new .solid GO screw ring

gauge, but by not smore than
threadd.

one turn of

O screw ring

A setting’ plug which comprises tyvo successive

portions, one with complete flanks

and the other

With truncated flanks, is used to set an adjustable

GO screw ring gauge.

It is not essential to use a double
plug if the GO screw ring gauge is
a NOT GO screw check plug (see
has been adjusted.

The GO screw ring gauge shall §

length setting
checked with
7.1.2) after it

e set on the

portion of the setting plug with cornplete flanks.

The portion of the setting plug With truncated
flanks, when screwed by hand without using ex-

cessive force, shall pass through
ring gauge.

When the portion with truncated
setting plug is screwed through t
gauge, there shall be no percept]
between the plug and the ring.
clearance, the ring gauge shall be |
justed in accordance with the ma

he GO screw

flanks of the
he screw ring
ble clearance
If there is a
apped and ad-
ufacturer's in-

forms of control.

An adjustable GO screw ring gauge shall be set
to its setting plug and shall be monitored regularly
with a wear check plug.

The GO screw ring gauge, when screwed by
hand without using excessive force, shall pass
over the whole length of the workpiece thread.
If assembly is not possible, the workpiece thread
does not comply with the specification.

structions to the correct form and size.

7.1.4 Wear check plug for solid or adjustable GO
screw ring gauges

a)

A wear check plug is used to ascertain that the
wear limit of the pitch diameter of a GO screw
ring gauge has not exceeded the wear limit. It
embodies the pitch diameter of a GO screw ring
gauge at the specified limit of wear.

3) The one turn of thread is determined when withdrawing the check plug.
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c) The wear check plug, when screwed by hand a clearance, the anvils of the GO screw calliper
without using excessive force, may enter into gauge shall be adjusted.
both ends of the GO screw ring gauge, but by not _
more than one turn of thread?. When put on the setting plug, the GO screw
calliper gauge may be moved slightly to and fro
If the plug can be screwed in by more than one in a circumferential direction.
turn of thread, the GO screw ring gauge no
longer meets the specification. 7.1.7 NOT GO screw calliper gauges
7.1.5 GO screw calliper gauges a) A NOT GO screw calliper gauge checks the
minimum limit of the pitch diameter. It operates

a) A GO screw calliper gauge checks the maxim

aylor prin-
limit of tHe pitch diameter in an axial plane, as ciple [see figure 10a)].
apparently| increased by errors of pitch and flank
angle in the workpiece. Furthermore, it checks b) The NOT GO screw calliper gauge shall be set

whether fhe length of the straight flank is ad- with the setting plug specified|
equate, fof example that the rounding of the root
of the profile does not encroach too far upon the
flank of the thread. The major diameter of the
external thread, however, is not checked.

c) The NOT GO screw calliper gauge shall not pass
over the workpiece \except for the |first two
threads of the workpiece thread. The checking
shall be carried out under the same conditions of

With regafd to the embodiment of the virtual presentation @s the adjustment by means of the
pitch diameter, a GO screw calliper gauge seri- setting plugs.it shall take place in at Igast three
ously violgtes the Taylor principle (e.g. periodic positions, ‘evenly distributed over the [circumfer-
errors of ditch and deviations of form). ence

b) The GO sgrew calliper gauge shall be set with the ifthe gauge thread profile corresponds to
setting plug specified. figure 10b), each gauging shall be repeated by

displacing the gauge axially by one thrdad pitch.
c) Workpiecq threads are generally checked by the

GO screw calliper gauge under its own weight
or in accqrdance with a fixed working load. te
correspond with the method of adjustment of the
gauge.

7.1.8 Setting plugs for NOT GO screw dalliper
gauges

a) The NOT GO anvils of a screw calliper ghuge shall

The GO dcrew calliper gauge shall(accept the be set with a setting screw plug.

workpiece| thread at three positions at least,
evenly distributed over the whole)circumference
of the thrpad. If the GO scréw calliper gauge
cannot pags over the workpiece thread, than the
workpiece| thread doe§)hot comply with the
specificatign.

c)  The NOT GO screw calliper gauge shall|pass over
the setting plug under its own weight ¢r under a
fixed load. If the calliper will not pass [over or if
there is a clearance, the NOT GO screw calliper
gauge anvils shall be adjusted.

When put on the setting plug, the NOT GO screw
calliper gauge may be moved slightly fo and fro
in a circumferential direction.

When putl on ¢he workpiece, the GO screw
calliper galige”may be moved slightly to and fro
in a circunferential direction in order to minimize
the effects of friction.

7.1.9 Solid or adjustable NOT GO screw ring
In cases of dispute, gauging with a GO screw ring gauges

gauge, preferably of the solid type, is decisive.
a) A NOT GO screw ring gauge is intended to check

whether the actual pitch diameter of a workpiece

7.1.6 Setting plugs for GO screw calliper gauges b e ) ’
exceeds the specified minimum size. Checking

a) The GO anvils of a screw calliper gauge shall be with a NOT GO screw ring gauge does not cor-

set with a setting screw plug. respond to the Taylor principle when checking

rigid workpieces. In cases of non-rigid work-

c) The GO screw calliper gauge shall pass over the pieces, departure from the Taylor principle is of

setting plug under its own weight or under a fixed less importance because of the flexibility of the
working load. If this is not possible or if there is workpieces.
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b)

A solid NOT GO screw ring gauge manufactured
according to the specified sizes shall be checked
by GO and NOT GO screw check plugs and shall
be monitored regularly with the wear check plug.

If a NOT GO check plug is not used, other pro-
visions shall be made to ensure that the maxi-
mum limit of the pitch diameter of a new NOT
GO screw ring gauge is not exceeded.

An adjustable NOT GO screw ring gauge shall be
set with the setting plug specified and monitored

b)

ISO 1502:1996(E)

NOT GO screw ring gauge to the specified pitch
diameter.

It is not essential to use a double-length setting
plug if the NOT GO screw ring gauge is checked
with a NOT GO screw check plug as described in

7.1.10 after the ring has been adjusted.

The NOT GO screw ring gauge shal

| be set on the

portion of the setting plug with complete flanks.

The portion of the setting plug with complete

regulafly with a wear check plug.

A NOT GO screw ring gauge, when screwed by
hand \vithout using excessive force on the work-
piece thread, may enter on both sides but by not
more than two turns of thread®. If the gauge can
be sctewed onto the workpiece by more than
two tyrns of thread, the thread does not comply
with the specification. The NOT GO screw ring
gauge|shall not pass completely over a workpiece
having a length of thread of three threads or less.

7.1.10 Sdgrew check plugs for new solid NOT GO
screw ring gauges

a)

c)

GO and NOT GO screw check plugs are used to
check|the pitch diameter limits of a new solid
NOT GO screw ring gauge. The GO screw check
plug npakes sure that the clearing diameter of the
new NOT GO solid screw ring gauge isnov too
small.

If a wear check plug for the NOT_GO"screw ring
gaugelis provided, the NOT GO ‘eheck plug may
be dispensed with.

The QO screw check plug, when screwed by
hand Wwithout using €xcessive force, shall pass
through the corresponding new solid NOT GO
screw|ring gauge,

The NOT GO screw check plug gauge, when

screwgd-by. hand without using excessive force,
may enter the new solid NOT GQ screw ring

7.1.12- )Wear screw check plugs for
adjustable NOT GO screw ring gaug

a)

c)

flanks, when screwed by hand Wit
cessive force, shall pass through
gauge.

When the portion with trdncated

hout using ex-
a screw ring

flanks of the

setting plug is screwed through the ring gauge,

there shall be no(perceptible clear
the plug and the-ning. If there is a
ring gauge shall be lapped and a
correct ferm-and size in accordd
manufacturer's instructions.

A wear screw check plug checkd
pitch diameter of a NOT GO scrd
has exceeded the wear limit. It
pitch diameter of a NOT GO screw
the specified limit of wear.

If a NOT GO screw check plug fo
screw ring gauge is provided, th
plug may be dispensed with.

The wear screw check plug, whe|
hand without using excessive for
into both ends of the NOT GO scr
but by not more than one turn of t

If the plug can be screwed in by 1
turn of thread, the NOT GO screw
longer meets the specification.

ance between
clearance, the
Hjusted to the
nce with the

Iolid or

S

whether the
W ring gauge
embodies the
ring gauge at

the NOT GO
£ wear check

h screwed by
e, may enter
EW ring gauge
hread>.

nore than one
ring gauge no

gauge at both ends but by not more than one turn
of thread?®.

7.1.11 Setting plugs for adjustable NOT GO
screw ring gauges

a)

A setting plug which contains two successive
portions, one with complete flanks and the other
with truncated flanks, is used to set an adjustable

7.1.13 Gauges for the major diameter of
workpieces

a)

The major diameter of a workpiece thread is
gauged by means of plain GO and NOT GO
calliper gauges or ring gauges. For checking the
GO limit of non-rigid workpieces, preference
should be given to the use of a plain GO and NOT
GO ring gauge; calliper gauges are recommended

4) The two turns of thread are determined when withdrawing the gauge.

5) The one turn of thread is determined when withdrawing the check plug.
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only if the workpieces have been manufactured
by methods which do not involve the risk of er-
rors in circularity.

c¢) The GO plain calliper gauge shall pass over the
workpiece thread under its own weight or under
an agreed load; the NOT GO plain calliper gauge
may pass over the workpiece thread but only in
a zone which has a distance of not more than two
pitch lengths (2P) from the start of the thread.
Otherwise the workpiece thread does not comply
with the specification.

© SO

7.2.2 NOT GO screw plug gauges

a) A NOT GO screw plug gauge checks whether the
actual pitch diameter exceeds the specified
maximum size.

The NOT GO screw plug gauge checks approxi-
mately on the Taylor principle.

b) It is recommended that the NOT GO screw plug
gauge be checked regularly for wear.

7.2 Gauges ffor internal threads of
workpieces

7.2.1 GO screw plug gauges

a) A GO screiw plug gauge checks the virtual size
of the intefnal thread (gauging the virtual pitch
diameter). This is effected by checking the mini-
mum limit [of the pitch diameter, taking into ac-
count pitch errors, errors in flank angles and
deviations pf form, which produce an apparent
reduction of the pitch diameter of the workpiece
(virtual pitch diameter). In addition, it checks the
minimum |lmit of the major diameter and also
whether the length of straight flank is sufficient;
i.e. that the rounding at the root of the profile
does not ehcroach too far upon the flank of/the
thread. Thig gauge does not check the minor di-
ameter of the workpiece thread.

Checking With a GO screw plug galgeé is essen-
tially in accgrdance with the Taylor principle.

b) Wear of the GO screw plugZshall be monitored
by re-measfirement of the“gauge at intervals of
time according to the_intensity of use.

The admiss|ble wear of the GO screw plug gauge
is found by [taking' measurements.

c—The NOT-GO—screw pluggauge, when| screwed
by hand without using excessive foreg, finay enter
into both ends of the threaded pait, blit by not
more than two turns of thredd®. If it can be
screwed in by more than twé_ trns of thread, the
workpiece thread does Mot comply |with the
specification. The NOT)GO screw pllg gauge
shall not pass comptétely through a workpiece
with a length of thfead of three threads|or less.

7.2.3 Gauges-for' the minor diameter

a) The minor diameter of a thread is checked by
means of plain cylindrical GO and NOT|GO plug
gauges. The use of spherical-ended galiges and
rod gauges is not permissible.

¢) The GO plain plug gauge, when introgluced by
hand without using excessive force, shall pass
through the workpiece thread. The NOT|GO plain
plug gauge may enter into both endk of the
workpiece thread but only in a zone whjch has a
distance of not more than one pitch lepgth (1P)
from the start of the thread.

8 Tolerance zones for the diameters of
gauges (see figures 1 and 2)

A GO or NOT GO screw ring gauge that has errors
of pitch and/or flank angle (the permissible amounts
of which are given in clause 12) has a virtual pitch
diameter which is smaller than the simple |pitch di-

Instead of measuring, a wear check gauge
(calliper gauge) with its setting plug may be used.
However, in cases of dispute, sizes obtained by
means of correctly performed measurements are
decisive.

c) The GO screw plug gauge, when screwed by
hand without using excessive force, shall enter
the whole length of the workpiece thread. If entry
is not possible, the workpiece thread does not
comply with the specification.

ameter. It can only be screwed onto a perfect GO
screw check plug if the simple pitch diameter of the
latter is also smaller by a certain amount (the sum of
the diametral equivalents of the pitch errors and flank
angle errors of the screw thread concerned) than the
simple pitch diameter of the screw ring gauge. If the
GO screw check plug also has errors of pitch andjor
flank angle opposite in sign to those of the gauge, its
simple pitch diameter must be smaller by yet another
amount to enable the screw ring gauge to be screwed
onto the check plug. (The purchaser and manufacturer

6) The two turns of thread are determined when withdrawing the gauge.
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shall agree whether the screw ring gauge should be
measured or inspected by screw check plugs.)

The simple pitch diameter of screw ring gauges may
be measured directly, rather than inspected by screw
check plugs. In order to ensure, as far as is practi-
cable, that a screw ring gauge accepted as satisfac-
tory by direct measurement is also acceptable as
satisfactory by the GO screw check plug, it is neces-
sary for the simple pitch diameter tolerance zone of
the GO check plug to be displaced downwards by an

amount m in relation to the simple pitch diameter tol-

ISO 1502:1996(E)

check plug and the screw ring gauge in relation to the
specified tolerances on these elements.

In the same way, the simple pitch diameter of the
external thread of a workpiece (the thread of which
has errors of pitch and/or flank angle) must be smaller
than the simple pitch diameter of the ring gauge, in
order that the external thread can be screwed into this
gauge.

When screwing a GO screw plug gauge into the
internal thread of a workpiece, the same consider-

erance zofe of the screw ring gauge (see figure 1).
The value$ of m given in table4 correspond to the
sum of thg diametral equivalents of the average errors
to be expgcted in the pitch and flank angles of the

Wear check plug for solid or adjustable
GO screw ring gauge

NOT GO check plug for new
solid GO screw ring gauge

Solid GO screw ring gaugeA\

Workpiece MML \
(GO}

N —BZ
%7

To/2

GO check plug fornew solid
GO screw ring’gauge

Wear check plug forsolid or adjustable
NOT GO screw ring-gauge

NOT GO checkplug for new solid
NOT GO scréw, ring gauge

ations are valid as are mentioned for dcrewing a GO
screw ring gauge to the external (thrdad of a work-
piece. Deviations of pitch and flank-angle cause virtual
pitch diameters which requirein-each ¢ase that a dif-
ference (equivalent) exists between the simple pitch
diameters of the screwed\parts.

Wear Llimit of solid or adjustable

GO screw ring gauge
Setting plug for adjustable
| GO screw ring gauge
L C D

Tep/2

Setting plug for G

; screw calliper gauge

€

TdZ

Wear Limit of solid or adjustable

/ NOT GO screw ring gauge

Workpiece ML

(NOT GO)

N
> S
~

Solid NOT GO screw ring gauge

GO check plug for new solid
NOT GO screw ring gauge

d,-es

Setting plug for adjustable
NOT GO screw ring gauge and
NOT GO screw calliper gauge

Figure 1 — Tolerance zones for the pitch diameter of gauges for external threads (diagram)
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Tp /2

Workpiece LML
(NOT GO)

screw plug gauge NOT GO screw plug gauge

S
N
S GO screw plug gauge
o
Sl
o
Workpiece MML }m
(GO)
Wear Limit of GO j .
screw plug gauge :
Q
Figure R = Toler . . _ | |

© ISO
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Tolerance zones for check gauges for calliper gauges

ISO 1938-1.

Wear Limit of GO ring gauge

/ or GO calliper gauge

Wqrkpiece MML
(G K
a1 A o |
Y
~N
X
x
GO calliper gauge or GO chec.k plug for new .
GO ring gauge GO calliper gauge ~
NOT GO catliper gauge or NOT GO check plug for new
NOT GO ring gauge NOT GO calliper gauge
7% A ¢
wdrkpiece LML 8 u 5
NQT GO) ~ g
~ a
< T
Figyre 3 — Tolerance zones for plain gauges for major diameter of external threads (gliagram)

1"
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N
N
Ry
Workpigce LML /{/
(NOT GO
NOT GO plug gauge
5
Qi GO plug gauge
R
W%
T /F—
N
Workpig¢ce MML \—d
(GO) Wear Limit of GO plug gauge
&
+
Q
Figure 4| — Tolerance zones(for plain gauges for minor diameter of internal threads (diagrain)
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10 Thread profiles for gauges

10.1 Profiles with complete flanks
(see figures 5 and 6)

The following gauges shall have profiles in accordance
with figure 5:

— GO check plugs for new solid GO screw ring
gauges;

ISO 1502:1996(E)

— setting plugs for adjustable NOT GO screw ring

gauges (one portion);

gauygeos 0Ne

— setting plugs for adjustable GO screw calliper
gauges;

— NOT GO screw check plugs for new solid NOT GO
screw ring gauges;

— setting plugs for NOT GO screw calliper gauges;

— wear check plugs for solid or adjustable NOT GO

— GO chgck plugs for new solid NOT GO screw ring
gauges

— GO screw plug gauges;

— setting |plugs for adjustabie GO screw ring gauges
(one pgrtion);

30° £ Tol/2

Clearing diameter
Pitch diameter
Major diameter

0,144R3H/6
P /K

I 2 max
bZrnax

screw ring gauges.

A profile with complete flanks a@etording to figure 5
can be made with a clearance-groove of maximum b,
(see table2) or with a radius”of maxmum r, (see
table 2) which contacts tangentially th¢ straight part
of the fiank. The form(of the clearance|groove is left
to the discretion of\thié manufacturer.

w w

Alternative florm
P/b

| |
‘ |
%é QN

b,

&;
H/12

Clearing diameter

Figure 5 — Profile with complete flanks (external thread)

13
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The following gauges should have profiles in accord-

ance with figure 6:

— GO screw ring gauges;

— anvils of GO screw calliper gauges.

© SO

A profile with complete flanks according to figure 6

can be made with a clearance groove of maximum b,
(see table2) or with a radius of maximum r, (see
table 2) which contacts tangentially the straight part
of the flank. The form of the clearance groove is left

to the discretion of the manufacturer.

30° + Txe/2

I 1max = 0.072P =
b‘lmax =P/8

/12

14

Alternative form

Minor diameter
Pitch diameter
Clearing diameter

|

These diameters do ot
exist on anvils for GO
screw callipen gauges

Figure-'6-<— Profile with complete flanks (internal thread)

5

X

H/24

— Y

P/8

Clearing diameter
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Table 2 — Values for profiles with complete flanks (see figures 5 and 6)

Values in millimetres

Pitch, P bymox = PI8 Fimax = 0,072P = H/12 Byrax = P4 Famax = 0,144P H/[24
0,2 0,014 0,029 0,007
0,25 0,018 0,036 0,009
0,3 0,022 0,043 0,011

With radius of maximum
0,35 0,025 r 0,050 0,012
0,4 0,029 0,058 0,014
0,45 With radius of 0,032 0,065 0,016
0,5 maximum ry 0,036 0,072 0,018
0,6 0,043 0,15 0,086 0,022
0,7 0,050 0,17 0,1 0,025
0,75 0,054 0,19 0,11 0,027
0,8 0,058 0,2 0,11 0,029
1 0,072 0,25 0,14 0,036
1,25 0,15 0,090 0,34 0,18 0,045
1,5 0,19 0,108 037 0,21 0,054
1,75 0,22 0,126 0,44 0,25 0,063
2 0,25 0,144 0,5 0,29 0,072
2,5 0,32 0,180 0,61 0,36 0,090
3 0,4 0,217 0,75 0,43 0,108
3,5 0,48 0,253 0,88 0,5 0,126
4 0,5 0,288 1 0,58 0,144
4,5 0,55 Q0,325 1.1 0,65 0,162
5 0,6 0,361 1,25 0,72 0,180
5,5 0,7 0,397 1.4 0,79 0,198
6 0,8 0,433 1.5 0,86 0,217
8 1 0,576 2 1,152 0,289

15
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10.2 Profiles with truncated flanks
(see figures 7 and 8)

The following gauges have profiles in accordance with
figure 7:

— NOT GO screw check plugs for new solid GO
screw ring gauges;

— setting plugs for adjustable GO screw ring gauges
(one portion);

© ISO

A profile with truncated flanks according to figure 7
shall be made for screw threads up to P = 1 mm with
a radius of maximum r, (see table 2) which contacts
tangentially the straight part of the flank, and for
screw threads with P =1,25 mm and larger with a
clearance groove of b; (see table 3). The form of the
clearance groove is left to the discretion of the
manufacturer (see figure 7).

For reasons of manufacturing facilities, the form and
the sizes of the clearance groove for the portion with

non a il £ 41 H | o
Horcatea-Hars—of-the Setthg-piags—carmbejthe same

— setting plugs for adjustable NOT GO screw ring
gauges (ong portion);

— wear check|plugs for solid or adjustable GO screw
ring gauges

— NOT GO scfew plug gauges.

30° £ Tuod2
]
ny . !
< o
N "
s
DB .
2 .
(7] [ ro]
(]
HER
S| g| §
o m| .—
£l ©| ?
5| 5| S
[ et n
ol al =

F1=01P
by=(P/2) -2 A, tan 302
I 2 max = 0164 P|= H7%

as for that portion having complete flanksy

Y

by

|

NOTE — For F,, see table 3.

Figure 7 — Profile with truncated flanks (external thread)
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The following gauges have profiles in accordance with
figure 8:

— NOT GO screw ring gauges;

— anvils of NOT GO screw calliper gauges.

ISO 1502:1996(E)

A profile with truncated flanks according to figure 8
shall be made for screw threads up to P = 1 mm with
a radius of maximum r; (see table 2) which contacts
tangentially the straight part of the flank, and for
screw threads with P =1,25 mm and larger with a
clearance groove of b; (see table3). The form of the
clearance groove is left to the discretion of the
manufacturer (see figure 8).

by +
|
N
\\\ YL -
< | -
L: ng
30° #|Tx2/2 5
8 5| 2
5| & £
¥l al o
[ —
Jhese diameters do not exist on
anvils for NOT GO screw calliper
gauges
F,=01P

by={P/2)|-2 F, tan 30°
Fama = 0.p72P = H/12

NOTE — Fof F,, see table’3.

Figure 8 — Profile with truncated flanks (internal thread)

17


https://standardsiso.com/api/?name=82f6445687ab8f9d65efb08286bdafcd

ISO 1502:1996(E)

10.3 Displacement of the clearance groove
for a profiie with truncated fianks

The clearance groove may be displaced in relation to
the centre of the profile of the thread by an amount

P/2

|
Y 1477

© SO

hich is equal to the limit deviations

Ys

The tolerance on b; can be increased as follows: when
the measured displacement X is smaller than the tol-
erance on displacements S, the tolerance on b, can
be increased by 2(S — X).

/—Cenfre of profile
|

VA

Y

r

i

|
S

%
7,
Centre of

by/2

clearance groove

by

Figyre 9 — Displacement of the clearance groove for a profile with truncated flanks

Table 3 — Values for profiles with truncated flanks (see figures 7, 8 and 9)

Values i millimetres

Pitch F,=0,1P F by
P 0,2P 0,1%eP 0,1P Nominal size Limit dgviations
0.2 0,02
0,25 0,025
0,3 0,03
0,35 0,035
0,4 0,04
0,45 0,045 With radius of maximum r, and r}, respec-
0,5 0,05 tively, or clearance groovd"
0,6 0,06
0,7 0,07
0,75 0,075
0,8 0,08
1 0,1
1,25 0,125 0,25 0,3 + 0|04
1,5 0,15 0.3 0.4 + 0[04
1,75 0,175 0,35 0,45 + 0|05
2 0,2 0,4 0,5 + 0,05
2,5 0,25 0,375 0.8 + 0,05
3 0,3 0,45 1,0 + 0,08
3,5 0,35 0,525 1.1 + 0,08
4 04 0,6 1.3 + 0,1
4,5 0,45 0,45 1,7 + 0,1
5 0,5 0,5 1.9 + 0,1
5,5 0,55 0,55 21 + 0,1
6 0,6 0,6 2,3 + 0,1
8 0,8 0.8 3.1 + 0,1
1) Clearance grooves are optional.

18
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11 General features of screw gauges

All gauges shall be designed to conform to the Taylor
principle as far as possible. This applies not only to
gauges for checking workpiece threads but also to
gauges intended for checking or setting those
gauges. Exceptions are only permissible where there

is justification for them.

NOTE 3

The Taylor principle is a statement to the effect

that the maximum material limits of as many related el-
ements or dimensions as practical should be incorporated

ISO 1502:1996(E)

no more than two flanks (see figure 10). On fine-pitch
gauges, these flanks shall be situated not more than
three pitches apart.

If the gauge corresponds to figure 10 b), each gauging
shall be repeated by displacing the gauge from one
pitch to the other.

11.1.6 Setting plugs for NOT GO screw calliper
gauges

This type of setting plug shall have at least three turns

in a GO gaupge, whereas the Thimmum materiat imitof gach

such related
individual m|
ods.

element or dimension may be gauged only by
nimum material limit gauges or gauging meth-

11.1 Gauges for external threads of
workpieces

11.1.1 Sd

The length
be at least
workpiece

lid or adjustable GO screw ring gauges

of thread on a GO screw ring gauge shall
80 % of the length of engagement of the

thread (thread length of the nut).

11.1.2 Setting plugs for adjustable GO screw ring

gauges

A double-l
twice the (
adjustable
setting plug
and the oth

11.1.3 GC

On the an
pitches (u
thread prof

pngth setting plug with a thread length
b0 screw ring gauge length is required for
GO screw ring gauges. One half of this
) has a thread profile with completé-flanks

er half has a profile with truncated-flanks.

) screw calliper gauges

ils of a GO screw cdlliper gauge for fine
D to 0,5 mm approximately), alternate
les may be omitted.

11.1.4 Setting plugsifor GO screw calliper

gauges

The length

of thread on a setting plug for GO screw

calliper gau

g€s/corresponds to that of the anvil of the

of thread?”.

11.1.7 Solid or adjustable NOT GO screw ring
gauges

This type of gauge shdllhhave a length ¢f thread of at
least three turns of.thread.

11.1.8 Setting plugs for adjustable NOT GO
screw ring)gauges

This type’ of setting plug shall have at llkast six turns
of thread®.

11.2 Gauges for internal threads|of
workpieces

11.2.1 GO screw plug gauges
The length of thread on a GO screw plug gauge shall

be at least 80 % of the length of engagement of the
workpiece thread (thread length of the rut).

11.2.2 NOT GO screw plug gauges

A NOT GO screw plug gauge shall have a length of
thread of at least three turns of thread.

11.3 Blunt start of thread

GO screw calliper gauge.

11.1.5 NOT GO screw calliper gauges

Each anvil of a NOT GO screw calliper gauge shall be
so designed that it contacts the workpiece thread on

Incomplete threads, even when they are chamfered,
are still sharp enough to break. It is therefore recom-
mended that, so as not to prejudice checking, any part
of the thread that is incompletely formed should be
removed (see figure 11) or, if this is not possible, a
30° chamfer should be provided (see figure 12).

7) The complete threads are to be counted. Three threads are necessary in order to use the measuring method with three

wires.

8) The complete threads are to be counted.

19
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Figure 10 — NOT GO screw calliper gauges

Startof
complete thread

Figure 11 — Start of complete thread

30°

20

Figure 12 — Chamfer of thread
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12 Tolerances and permissible wear for
pitch diameters of gauges (see tables 4
to 9)

In order to limit the number of GO gauges for the
same size of screw thread, for economical reasons

the following rule of preference is recommended.

ISO 1502:1996(E)

For screw threads with workpiece tolerances of grade
6 and coarser, the values in table 4 should be chosen
according to grade 6.

For screw threads with workpiece tolerances finer
than grade 6, the values in table 4 should be chosen
according to the lowest grade recommended in

ISO 965-1, for each tolerance position.

Table 4 — Tolerances and values m, Z; and Z;_for pitch diameters (see figures 1 and 2)

Values in micrometres

Tz OF Tpp Tq Tp Tcp m Z " Zp,
ovef up to and incl.
— 50 8 6 6 10 —4 0
50 80 10 7 7 12 -2 2
80 125 14 9 8 15 2 6
129 200 18 11 9 18 8 12
200 315 23 14 12 22 12 16
315 500 30 18 15 27 20 24
500 670 38 22 18 33 28 32
1) The values for Z are to be inserted into table 10 taking into consideratidn’ the sign; i.e. the use of the mihus values in
the formula given in table 10 results in plus values. Minus values for Z; Mmean that Zy is situated outside of the tolerance
T,, (see fiqure 1).

Table

(seé figures 1 and 2)

b — Permissible wear on pitch diameters of GO and NOT GO screw plugs and ring gauges

Valuep in micrometres

Ty or Ty, Weo Wie
. GO screw ring GO screw plug NOT GO screw NO[' GO screw
ove up to and incl. .
gauge gauge ring gauge plug gauge

— 50 10 8 7 6

50 80 12 9,5 9 7.5

80 125 16 12,5 12 9,5
125 200 21 17,5 15 11,5
200 315 25,5 21 19,5 15
315 500 33 27 25 19

500 670 41 33 31 23
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