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INTERNATIONAL STANDARD ISO 18669-1:2004(E)

Internal combustion engines — Piston pins —

Part 1:
General specifications

1 |Scope

Thig part of ISO 18669 specifies the essential dimensional characteristics of piston pins’of outer diameter from
8 mm up to 100 mm, for reciprocating internal combustion engines. In addition, it €stablishes a vgcabulary, a
pin-type classification, material description based on mechanical properties, common features |and quality
requliirements. It may also be used for piston pins of compressors working under analogous conditipns.

In gertain applications, except road vehicles, and provided that mutualtagreement is made Hetween the
pur¢haser and the manufacturer, this part of ISO 18669 may be used with suitable modifications.

2 |[Terms and definitions

For|the purposes of this document, the following terms _and definitions apply.

21| General

21
pisfon pin
pregision cylindrical component thatconnects the piston to the connecting rod and has a smooth hard
peripheral surface

2.2| Geometrical and manufacturing features of piston pins

221 Bore types

2211
cylindrical
pin having a straight cylindrical bore

2.2.1.2
centre-web
bin I: , . " I ottt I N it .

NOTE The web is subsequently removed leaving a step as shown in Figure 2.

2213
tapered
pin with conical-shaped inside diameter near the ends that reduces the weight of the piston pin

221.4

machined
pin with inside diameter produced solely by machining

© 1SO 2004 — All rights reserved 1
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2215
seamless drawn tube
hollow steel product which does not contain any line junctures resulting from the method of manufacture

221.6
end web
pin inner diameter formed from one end leaving a web near the opposite end

NOTE The web is punched out. The pin is then drawn over a mandrel and a forming line may result as shown in
Figure 3.

2.2.2 Outbkide-edge configurations

2221
chamfer
outside-edde bevelled feature that is sometimes used to mate with a round retainer ring

NOTE Referred to as “locking chamfer” when a round wire retainer ring is located on the chamfer angle and usgd to
secure the pin in the piston.

2222
form angle|
1)

region of optside-edge form that provides a smooth transition to the peripheral surface to facilitate easg of
assembly

2223

drop-off
non-functiopal machining feature that creates a transition \bétween the outside edge and the peripHeral
surface

See Figures 6, 7 and 9.

2224
inside-edgge chamfer
bevelled edge between the bore surface and the end faces of the piston pin

2225
gauge point
locating point on the pin outside=edge chamfer from where the gauge diameter (ds) and gauge length (/5) are
measured

2.2.3 Othpr features

2.2.31
volume change
change detEcted as a permanent outside-diameter dimensional deviation at reference temperature after bging
heated to a test temperature for a specified period of time

2.2.3.2
slag lines
linear flaws of non-metallic inclusions

3 Symbols

For the purposes of this part of ISO 18669, the symbols in Table 1 apply.

2 © 1SO 2004 — Al rights reserved
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Table 1 — Symbols
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Symbol abbreviation Description
a Wall thickness
b Outside-edge drop-off length
c Outside-edge drop-off height
d4 Outside diameter
do Inside diameter
ds Tapered bore diameter
e Contre-web-diameter
ds Gauge diameter
f Outside-edge length
g Outside-edge chamfer length
Iy Length
I3 Tapered bore length
Iy Centre-web length
Is Gauge length
r Outside-edge radius
R Core strength
s End face runout
t Inside-edge chamfer length
a Tapered bore angle
p Outside-edge chamfer angle
5 Outside-edge farnr angle
Hg Limit hardness

4 |Nomenclature

4.1

Terins commonly used to describe pins with a cylindrical bore are shown in Figure 1.

Outside, inside and endfeatures

[y

1

$d,
¢d,
.

|

|

|

|

|

|

|
/

Key

1 end face

2 bore surface

3 peripheral surface

[V

Wall thickness.

© I1SO 2004 — All rights reserved
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do inside diameter
/1 length

Figure 1 — Pin with cylindrical bore
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Terms commonly used to describe pins with a centre web are shown in Figure 2.

[ %

I

od,

Key

1 centre-web radius
Iy  centre-web length

d4 centre-wieb diameter

Terms commonly used to describe pins with a cold-formed end-web are shown'in Figure 3.

Figure 2 — Pin with cold-formed centre web

( &

1
Key
1 end-web forming line
Figure 3 — Pin with cold-formed end web
Terms commonly used to deseribe pins with a tapered bore are shown in Figure 4.
& p \
1
ﬁ' I
)
l5
Key
1 tapered bore surface a tapered bore angle
d3 tapered bore diameter I3 tapered bore length
Figure 4 — Pin with tapered bore

4 © 1SO 2004 — Al rights reserved
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4.2 Outside edge and inside chamfer configurations

Terms commonly used to describe the outside edge and inside chamfer configurations are shown in Figure 5.

1 putside-edge radius or chamfer (see Figures 6 and 7)
2 nside-edge chamfer
t nside-edge chamfer length

a8 [See Figure 6
See Figure 7

NOTE This may be used with either a round or rectangular retainertring.

Figure 5 — Outside-edge configuration

Terms commonly used to describe the chamfered outside-edge configuration and outside-edge Hrop-off are
shojn in Figure 6a).

Termms commonly used to describe double-chamfered outside-edge configurations are shown in Figure 6b).

X
b
f =

[N]
Key Koy
b  outside-edge drop-off length f outside-edge length
foutside-edge length g outside-edge chamfer length
¢ outside-edge drop-off height 6 outside-edge form angle
B outside-edge chamfer angle B outside-edge chamfer angle

a) Chamfer and drop-off b) Double-chamfered edge

NOTE Outside-edge drop-off may be used with chamfered, double-chamfered, or radiused outside-edge
configurations.

Figure 6 — Detail X of Figure 5

© 1SO 2004 — All rights reserved 5
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Terms commonly used to describe radiused outside-edge configurations are shown in Figure 7.

Y

Key
r  outside-¢dge radius
foutside-¢dge length
6 outside-¢dge form angle

Figure 7 — Detail Y of Figure 5

Terms commonly used to describe chamfer-locking outside-edge configurations are- shown in Figures 8 and 9.

(5

Z<\

$ds

jz \

Key
1 gauge pgints
Is gauge lgngth
ds gauge dfameter

Figure 8 — Chamfer-locking outside edge for round retainer ring

®ds

1 gauge point

ds gauge diameter
foutside-edge length

g outside-edge chamfer length
Is gauge length

Figure 9 — Detail Z of Figure 8

6 © 1SO 2004 — Al rights reserved


https://standardsiso.com/api/?name=05d0656f234cfd4fd2d013a26b140b1c

5

Codes

ISO 18669-1:2004(E)

Codes used for piston pins shall be as given in Table 2 with their explanatory descriptions.

Table 2 — Codes and descriptions

Relevant
Code Description ISO 18669-1
clause
P1..P8 Rin-type classification-accordingto-manufacturing-method-of the pin-bore Z1
X Piston pins in combination with needle bearing 8:3
F1,|F2 Outside-edge configuration tolerance class 7.2.4
K Carburising steel class K 8.1/8.2
S Carburising steel class S 8.1/8.2
L Carburising steel class L 8.1/8.2
M Carburising steel class M 8.1/8.2
N Nitriding steel class N 8.1/8.2
\Y Piston pins with limited volume change 8.3/84/85
R1,|R2 Peripheral surface roughness class 9.1.1
G Chamfer-locking outside-edge configuration (gauge point) 6.2/1.2.4
R Outside-edge radiused 72416.1.2
C1 Outside-edge chamfered 724
C2 Outside-edge double chamfered 724
LA,|LB Length tolerance class 7.2.3
MM Manufacturer’'s mark 9.2
TC Piston pins with bore surface cold formed 7.2.6
6 |Designation of piston pins
6.1| Designation elements and order
To ¢lesignate piston pins;’the following details shall be given, in the order shown below. The codes given in
Table 2 shall be used,
6.1.1 Mandatory elements
Thel following mandatory elements shall constitute the designation of a piston pin:

Ldesighation—e—pisten-pin;

number of International Standard: ISO 18669;

type of piston pin, e.g. P1;

hyphen;

size of piston pin, dq x d, x [y or dy | d3 — a x d, x [, for a pin with tapered bore;
hyphen;

material code, e.g. L.

© I1SO 2004 — All rights reserved
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6.1.2 Add

itional elements

The following optional elements may be added to the designation of a piston pin; in this case they shall be
separated from the mandatory elements by a slash (/):

size of

code for outside-edge configuration, e.g. R, C1, C2, G;

chamfer-locking gauge dimensions, dg x I5 x fwhen code G is specified,

code for limited volume change, V;

code fq

6.2 Desi
The followin

EXAMPLE 1
of outside d
steel, class
configuration
B =45° (45),

Piston

EXAMPLE 2
of outside d
diameter d, 4

Piston

gnation examples

r surface roughness, R1, R2.

g are examples of piston pin designation in accordance with this part of ISO 186609.

Designation of a piston pin complying with the requirements of ISO 18669-1, manufacturing type P5
ameter dq =20 mm (20), inside diameter d, =11 mm (11) and length /; = 50.mm/(50) made of carbur
| (L) with double chamfered outside-edge configuration (C2), selected\ Chamfer-locking outside-¢
(G) of gauge diameter ds = 18,9 mm (18,9), gauge length /5 =49 mm (49)Jand outside-edge chamfer g
limited volume change (V) and Class 1 roughness on peripheral surface’(R):

pin ISO 18669 P5-20 x 11 x50 L / C2 G-18,9 x 49 x 45V R1

Designation of a piston pin complying with the requirements of ISO 18669-1, manufacturing type P2
ameter d; =22 mm (22), tapered bore diameter dz>=18 mm (18), tapered bore angle o= 20° (20), in
12 mm (12) and length /4 = 60 mm (60) made of njtriding steel, class (N):

pin ISO 18669 P2-22/18-20 x 12 x 60 N

(P5)
sing
edge
ngle

(P2)
side

7 Piston pin types, dimensionstand tolerances
7.1 Manufacturing types
Table 3 — Piston pin manufacturing types
Permissible manufacturing methods
Mpnufacturingicode . cold-formed seamless drawn
machined cold-formed
centre web tube

P1 X X X X

P2 X X X no

P3 no X X no

P4 X X no no

P5 no X no no

P6 X no no no
8 © 1SO 2004 — Al rights reserved
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7.2 Dimensions and tolerances
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7.21 Outside diameter and form and location tolerances
The edge drop-off at the peripheral surface as shown in Figure 10 is relevant for all outside-edge
configurations.
b
fa
()

<

S
Key|

a8  [See Figure 11.

Figure 10 — Edge drop-off

Table 4 shows the outside diameter tolerances and the permissible ¢ylindricity, circularity and edgg drop-off.

Table 4 — Outside diameter () and form and location tolerances

Dimensions |n millimetres

Outside diameter Cylindricity, Circularity Edge drop-off
dy tolerance max. max. mgx. m;x.
8to 16 0 to — 0,004 0,001 5 0,001
> 16 to 30 0 to — 0,005 0,002 0,001 5 0,12 x d4 0,001
> 30 to 60 0 to — 0,006 0,002 5 0,002
> 60 to 100 0 to — 0008 0,003 0,002 5 0,08 x d4 0Jo01 5

7.2

Inside diameter tolerance

The tolerances,of inside diameter (d,) and concentricity (permissible wall difference) are shown in Table 5.

Table 5 — Inside diameter tolerance and concentricity at wall thickness «

Dimensions In millimetres

Inside diameter

Concentricity

do tolerance a<3 3<a<$ a>5
max. max. max.
<30 +0,1/-0,2 0,3
0,4 0,5/06°
> 30 +0,2/-04 —

@  Only when piston pins are manufactured from seamless tube.

© I1SO 2004 — All rights reserved
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7.2.3 Length (/;) and gauge length (/5) tolerances

Table 6 shows the length tolerances and the permissible runout for end face.

Table 6 — Length tolerances and runout end face

Dimensions in millimetres

Length /4 End f
Outside diameter tolerance Gauge length /5 nd face runout

d class 1 class 2 tolerance max.
code: LA code: LB

8 to|16 0to-0,25 +0,125 0,12

>16 o 35 0to-0,3 +0,15 0,15
0to-0,6

> 35 to 60 Oto-04 +0,2 0,15

> 60t 100 0to-0,5 +0,25 0,25

7.2.4 Outpide-edge form

The outsidg-edge configuration is shown in Figure 11.

f N {
I |
1
20
=
<
)
Key
1 gauge point
p) Radiused b) Chamfered c) Double chamfered
Code: R Code: C1 Code: C2
NOTE Chamfer-locking outside-edge configurations (gauge point, code: G) are possible with a chamfered or double

chamfered outside edge. The values for the gauge point /5 and ds and for the angles g and ¢ shall be given in the

designation of the piston pins.

Figure 11 — Outside-edge configuration

The radiused outside-edge dimensions are given in Table 7.

10

© I1SO 2004 — Al rights reserved
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Table 7 — Radiused outside-edge dimensions

ISO 18669-1:2004(E)

Dimensions in millimetres

Outside diameter

fand rclass 1

fand rclass 2

dy code: F1 code: F2
8to 16 0,15t 0,3 0,3t0 0,6

> 16 to 25 0,2t00,5
0,41t00,8

> 251032 0,3t0 0,6
32 10 60 041008 051010
> 60 to 100 0,5t01,0 0,8 to 1,5

Thel chamfered outside-edge dimensions are given in Table 8.

Table 8 — Chamfered outside-edge dimensions

Dimensions |n millimetres

Chamfered C1 Double chamfered C2
Dutside
. fclass 1 fclass 2 a 4
) |ar:;1eter code: F1 code: F2 g f
8 to 16 0,15t0 0,3 0,35 to:4,05 0,35to0 1,05 1,2519 2,15
16 to 25 0,2t0 0,5
25 to 32 0,3t00,6 0,5t01,2 0,5t01,2 1,25t 2,4
321060 0,4t00,8
>[60 to 100 0,5t01,0 0,8to 1,5 0,8to 1,5 —+
a8 |g<f-025
7.2p Inside-edge profile
Thelinside chamifer configuration is shown in Figure 12.
y
&2
oS
e e

Figure 12 — Inside chamfer configuration

© I1SO 2004 — All rights reserved
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The inside chamfer dimensions are given in Table 9.

Table 9 — Inside chamfer dimensions

Dimensions in millimetres

Wall thickness Inside-edge chamfer length
a
1,5t03 0,1t00,5
>3to5 0,3t00,8
51038 0310173
>81to 12 0,5t0 2
>12 1t03

7.2.6 Tap

Figure 13 s

9 d;

ered bore dimensions

nows the tapered bore configurations.

®d,

Key
a8  Runout, see Table 11.
b Relevant for design and calculations.
Figure 13 — Tapered bore configurations
Table 10 giyes thewtolerances on tapered bore angle and diameter.
|~ Table 10 — Tolerances on tapered bore angle () and diameter (43)
Dimensions in millimetres
Tapered bore angle a Tolerance
a degrees Tolerance ds
. cold-formed . cold-formed
machined code: TC machined code: TC
<8 +15 L +0,10 +0,20
>8t0<25 + 30’ N +0,15 +0,25
>25t0<45 +0,25 +0,30
+1° +2°
> 4510 60 + 0,30 +0,35
12 © 1SO 2004 — Al rights reserved
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Table 11 gives the runout tolerance on tapered bore diameter.

Table 11 — Runout tolerance on tapered bore diameter

ISO 18669-1:2004(E)

Dimensions in millimetres

7.2,

Key

7.2,

Cer

radiused

Ipy=13Xa+25mm

The

Outside diameter R::;?:lt
& machined cold-formed

8to < 16 0,2 0,3

>16to < 25 0,3 0,4

>251t0 < 32 0,4 0,5

> 32 to 100 0,5 0,6

7 Centre-web dimensions (see Figure 14)

___________ AN |

S8

9d,
¢d,

!

|

Figure 14 — Centre-web dimensions

7.1 Centre-web-length (/,)

tre-web length' (/4) can be determined using the formula:

common tolerance for the centre-web length (/4\ is+1mm

7.2.7.2 Centre-web di

ameter (d,)

Centre-web diameter (d,) can be determined using the formula:

d4 = 0,94 X dz - 0,7 mm

The common tolerance for the centre-web diameter (d;) is + 0,5 mm.

© I1SO 2004 — All rights reserved
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8 Material and heat treatment

8.1 Type of material

See Table 12.
Table 12 — Chemical composition, mechanical and physical properties
Feature Material
Chemjcal Class K Class S Class-| Class M Cl
compogsition carburising steel | carburising steel | carburising steel | carburising steel | nitriding steel
(% by weight) code: K code: S code: L code: M code:N
C 0,13 to 0,20 0,13 to 0,25 0,12 t0 0,22 0,14 t0 0,19 0,26 to 0,34
Si — 0,15t0 0,35 < 0,40 0,15 to0 0,40 0,15 to 0,31
Mr] 0,60 to 1,00 0,60 to 0,95 0,55 to 0,90 1,00 to0.1,30 0,40 t0 0,7
P < 0,040 < 0,035 < 0,035 < 0,035 < 0,025
S < 0,050 < 0,040 < 0,040 < 0,035 < 0,025
Cr — 0,35 to 0,65 0,70 to 1,25 0,80 to 1,10 231027
Md — 0,15 to 0,30 — — 0,15 to 0,21
\Y — — — — 0,10t0 0,2
Ni — 0,35t0 0,75 — — —
Modulds of
Elastigity 195 000 206 000 210 000 210000 210000
MPa or N/mm?
SAE 8620¢ SAE 5120¢
Examples SAE 1016¢ SNCM-220H2 17Cr3P 16MnCr5° 31CrMoV9
SCr 415H2
NOTE Only for calculation: specific gravity %8.g/cm®.

Material [designation as specified in JIS G 4052 (see Bibliography).

a
b Material designation as specified in EN)10084 (see Bibliography).

o

Material [designation as specifiediin.EN 10085 (see Bibliography).
Material designation as spegified’in SAE J403 (see Bibliography).
€ Material designation as speeified in SAE J404 (see Bibliography).

14 © 1SO 2004 — Al rights reserved
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8.2 Core hardness / core strength

See Table 13.

Table 13 — Core hardness

ISO 18669-1:2004(E)

Wall thickness
a

Core hardness Vickers HV 30

(Core strength, N/'mm?)?

mm Class K Class S Class L Class M Class N
15102 - (1000 to 1650) 310 to 470
s 280 10 470 (1000 to 1500)
240 to 450 270 to 485 (900 to 1500)
51010 (780 to 1450) (870 to 1560) 270 t0 470 310 10 470
(850 to 1500) (10pO0 to 1500)
~10to 15 250 to 470 280to 470
240 to 450 (800 to 1500) (900 to 1500)
e B (780 to 1450) 235 10 470
(750 to 1500)

@ | Core strength values Ry, are given for reference only and are determined from the core hardness HV by conversion wjith factor 3,2.

8.3| Carburised and nitrided case depth
Seg Table 14.
Table 14 — Case depth
Dimensions |n millimetres
Carburised depth Nitrided depth
Wall outside outside and inside outside inside
thickness inside together min. min.
a ) min. .
. code: X code: X
min. . max.
min. max.
15to<2 7 0,4
0,1 0,65 x a 0,80 x a
2t03 0,3 0,5
3to5 0,4 0,6 0,2 0,50 x a 0,65 x a 0,3 0,2
5-i0M5 0,6 — 0,4 0,35 xa —
> 19 0,0 — 0,6 0,39 X a —
NOTE 1 For determination of the case depth, the limit hardness Hs is 550 HV.
NOTE 2 For piston pins with limited volume change code V, the limit hardness Hs is 500 HV.
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8.4 Surface hardness

See Table 15.

Table 15 — Surface hardness

Hardness-measuring
method

carburised steel

non-limited

Surface hardness

limited

nitrided steel

volume change

1 Ia
vUIUIniG Dllalluc

code: V
Vickers HV 10 675 min. 635 min. 690 min.
Rockwell HRC @ 59 min. 57 min. —

a ase depth min. 0,7 mm.

8.5 Volume change

See Table 16.

Table 16 — Outside diameter change Ad, after.thermal stability test

Dimensions in millimetres

max.increase Ad;
Outside carburised steel nitrided steel
Tegt conditions diameter L
d . limited
1 non-limited
volume change volume change
9 code: V
<50 + 0,006 0
fter 4 h at
g0 > 50 toE B0 +0,008 0
> 60.t0 100 + 0,012 0 0
<50 — + 0,006
“’ﬁzezrod'%at > 50 to < 60 — +0,008
> 60 to 100 — +0,012

16
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