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ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established 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.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Clause 2 added,

Table 4 “Waviness’-added,
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Internal combustion engines — Piston pins —

Part 1:
General specifications

1
Thi

diameter from 8 mm up to and including 100 mm, for reciprocating internal combustion
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Scope
5 document specifies the essential dimensional characteristics of piston pins with'a’nor

1 vehicles and other applications. In certain applications, except road vehicles, and prq
ual agreement is made between the customer and the manufacturer, this‘document c
n suitable modifications.

hddition, it establishes a vocabulary, a pin-type classification,material description|
hanical properties, common features and quality requirements;

use of this document can require a manufacturer andcustomer statistical procg
bement.
Normative references

re are no normative references in this document:

Terms and definitions
the purposes of this document, the following terms and definitions apply.

and [EC maintain terminological databases for use in standardization at the following aqg

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

General

1
on pin
Cisioneylindrical component that connects the piston to the connecting rod and has a sr
pheral surface

hinal outer
engines for
vided that
hn be used

based on

ss control

dresses:

hooth hard

3.2

3.2.

Geometrical and manufacturing features of piston pins

1 Bore types

3.2.11
cylindrical bore

pin

having a straight cylindrical bore

© IS0 2021 - All rights reserved
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3.2.1.2

centre web

pin bore with centre web

pin inside diameter formed symmetrically from each end leaving a web in the pin centre

Note 1 to entry: The web is subsequently removed leaving a step as shown in Figure 3.

3.2.1.3
tapered bore
pin with conical-shaped inside diameter near the ends that reduces the weight of the piston pin (3.1.1)

3.2.1.4
machined|bore
pin with injside diameter produced solely by machining

3.2.1.5
seamless firawn tube
hollow stdel product which does not contain any line junctures resulting from’ the method of
manufactufre

3.2.1.6
end web
pin bore wjth end web

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

Note 1 to erftry: The web is punched out. The pin is then drawn over asmandrel and a forming line may resuft as
shown in Figure 4.

3.2.2 Outside-edge configurations

3.2.21
chamfer
outside-edpe bevelled feature that is sometimestused to mate with a round retainer ring

Note 1 to enftry: Referred to as “locking chamfer”when a round wire retainer ring is located on the chamfer ahgle
and used to|secure the pin in the piston.

3.2.2.2
outside-edge form angle
6
region of dqutside-edge form-that provides a smooth transition to the peripheral surface to facilitate
ease of asspmbly

3.2.2.3
outside-edge form.angle end face

Y
region of optside-edge form that provides a smooth transition to the end face

3.2.2.4

drop-off

non-functional machining feature that creates a transition between the outside edge and the peripheral
surface

Note 1 to entry: See Figure 12.

3.2.2.5
inside-edge chamfer
bevelled edge between the bore surface and the end faces of the piston pin (3.1.1)

2 © IS0 2021 - All rights reserved
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3.2.2.6

gauge point

locating point on the pin outside-edge chamfer (3.2.2.1) from where the gauge diameter (ds) and gauge
length (I5) are measured

3.2.3 Other features

3.2.31
volume change
change detected as a permanent outside-diameter dimensional deviation at reference temperature

ft,- Lai L ol s i £t i £, I SPa | s PN A
a I UCIIIE IIcdaitcu tu a teol LcllllJCl diturcivl d D}JC\'IIICU lJCl IUU UT UII1IC

3.2|3.2
slag line
lindar flaw of non-metallic inclusions

4 |Symbols
Symbol Description
a Wall thickness
b Outside-edge drop-off length
c Outside-edge drop-off height
d; Outside diameter
d, Inside diameter,
ds Tapered bore\diameter
d, Centre-web/diameter
ds Gauge@iameter
dg Endiface diameter
e Tapered bore runout
Outside-edge length
g Outside-edge chamfer length
H, Limit hardness
h End face concavity
h, End face step
k Tapered bore relief
Iy Length
I3 Tapered bore length
Iy Centre-web length
I; Gauge length
r Outside-edge radius
R, Core strength
s End face runout
t Inside-edge chamfer length
ty Outside-edge form length
a Tapered bore angle
B Outside-edge chamfer angle
y Outside-edge form angle end face
6 Outside-edge form angle

© IS0 2021 - All rights reserved 3
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5 Nomenclature

5.1 Outside, inside and end features

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

d
d;
|
|
|
|
|
|
|
|
|
|
4

Key
end facg
bore sufrface
periphgral surface

d; outsidegdiameter

d, inside diameter

I; length

a  wall thickness

2 For dethil W see Figure 2.

Figure 1 — Pin with cylindrical bore

Terms comfmonly used to describe end face.concavity are shown in Figure 2a).

Terms commonly used to describe endface step are shown in Figure 2b).

W W
|
|
|
|
|
|
w h1 h2
Rw ‘D\D -
a) End face concavity b) End face step

Key

h; end face concavity

h, end face step

di end face diameter

End face concavity and end face step are not recommended for end face locking.

Figure 2 — Detail W of Figure 1

4 © IS0 2021 - All rights reserved
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Terms commonly used to describe pins with a centre web are shown in Figure 3.

(.

d,

l,

1 |centre-web radius
I, |centre-web length
d, |centre-web diameter

Terms commonly used to describe pins with a cold-formed end web aré€shown in Figure 4.

Key
1 |end-web forming line

Terms commonly used to déscTtibe pins with a tapered bore are shown in Figure 5.

Figure 3 — Pin with cold-formed centre web

Figure 4 — Pin with cold-formed end web

S

d3
|

Key

1 tapered bore surface
a  tapered bore angle

d; tapered bore diameter
I; tapered bore length

© IS0 2021 - All rights reserved
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5.2 Outside edge and inside chamfer configurations

Terms commonly used to describe the outside edge and inside chamfer configurations are shown in
Figure 6.

] b
X 1 Y pa

Key

1  outsideredge chamfer or radius
2 inside-¢dge chamfer

t; inside-¢dge chamfer length

a  For dethil X see Figures 7 and 8.
b For dethil Y see Figure 9.

NOTE This can be used with either a round or rectangular retainer ring.

Figure 6 — Outside-edge configuration (detail X: chamfered;detail Y: radiused)

5.2.1 Chpmfered outside-edge configuration

Terms commonly used to describe the chamfered outside-edge configuration are shown in Figure 7

X

Y

Key
f outsidetedge length
B outsideredge chamfer angle

Figure 7 — Chamfered configuration (detail X of Figure 6)

5.2.2 Ddguble-chamfered outside-edge configuration

Terms commonly used to describe double-chamfered outside-edge configurations are shown in
Figure 8. The double chamfer is for assembly improvements of the piston pin.

6 © IS0 2021 - All rights reserved
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= 9 Q@ ™

5.2/3 Radiused outside-edge configuration

Terms commonly used to describe radiused outside-edge configurations are shown in Figur

outside-edge length
outside-edge chamfer length
outside-edge form angle
outside-edge chamfer angle

Figure 8 — Double-chamfered configuration (detail X)of Figure 6)

Y

.

O

Figures 10

Key
r |outside-edge radius
f|outside-edge length
6 |outside-edge form afgle
Figure 9 — Radiused configuration (detail Y of Figure 6)
5.2/4  Chamfer-locking outside-edge configuration
Terms-commonly used to describe chamfer-locking outside-edge configurations are shown i
and 11.

© IS0 2021 - All rights reserved
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1 gauge fdoints

Is  gauge length

ds gauge diameter

3 For dethil Z see Figure 11.

Figure 10 — Chamfer-locking outside-edge for round retainer ring

1  gauge goint

g outsideredge chamfer length
f  outsidetedge length

I;  gauge length

ds gauge diameter

6 outsideledge form angle

B outsideredge.chamfer angle

5.3 Outside-edge drop-off configuration

Terms commonly used to describe outside-edge drop-off configurations are shown in Figure 12 a),
12 b) and 12 c).

The outside-edge drop-off is for manufacturing purposes and is therefore a chamfer that is very small
in height but long in length.

8 © IS0 2021 - All rights reserved
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xo‘

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

Key

=™ O N a =

6 |Codes

Codes used for piston pins shall be as given in Table 1 with their explanatory descriptions.

(L L L)

drop-off

outside-edge drop-off length
outside-edge drop-off height
outside-edge chamfer length
outside-edge length
outside-edge form angle
outside-edge chamfer angle

Figure 12 — Drop-off configurations (detail X and Y of Figure 6)

Table 1 — Codes and descriptions

c) Radiusededge
off

hnd drop-

Relgvant sub-
Code Description clause of this
document
P1.|.P6 Pin-type classification according to manufacturing method of the pin centre hole 8.1
X Piston{pins in combination with needle bearing 9.3
F1,[F2,F3 |Outside-edge configuration tolerance class 8.2.4
K Carburising steel class K 91/9.2
S Carburising steel class S 91/9.2
L Carburising steel class L 91/9.2
M Carburising steel class M 9.1/9.2
N Nitriding steel class N 9.1/9.2
\% Piston pins with limited volume change 9.3/94/9.5
H1, H2 Surface hardness class 9.4
R1,R2 Peripheral surface roughness class 10.1.1
G Chamfer-locking outside-edge configuration (gauge point) 7.2/824
R Outside-edge radiused 8.24/71.2
Cc1 Outside-edge chamfered 8.2.4
C2 Outside-edge double chamfered 8.24
LA, LB Length tolerance class 8.2.3

© IS0 2021 - All rights reserved



https://standardsiso.com/api/?name=603cc434bebbe8d59edabe0fed7bc349

ISO 18669-1:2021(E)

Table 1 (continued)

Relevant sub-
Code Description clause of this
document
MM Manufacturer’s mark 10.2
TC Piston pins with bore surface cold formed 8.2.6

7 Designation of piston pins

7.1 Designation elements and order

To designafe piston pins, the following details shall be given, in the order shown below. The codes gjven
in Table 1 ghall be used.

7.1.1 Mgndatory elements

The follow|ng mandatory elements shall constitute the designation of a piston-pin:
— designption, i.e. piston pin;

— numbdr of International Standard: ISO 18669-1;

— type of piston pin, e.g. P1;

— hyphen;
— size of|piston pin, d; x d, x [; or d; / d3 — a x d, x | for\a pin with tapered bore;
— hyphen;

— material code, e.g. L.

7.1.2 Additional elements

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

— code for outside-edge cotfiguration, e.g. R, C1, C2, G;
— size of|lchamfer-locking gauge dimensions, dg x Is x f when code G is specified;
— code for limited-welume change, V;

— code fgr surface hardness, H1, H2;

— code forsurface roughness, R1, R2.

7.2 Designation examples
The following are examples of piston pin designation in accordance with this document.

EXAMPLE1 Designation of a piston pin complying with the requirements of this document, manufacturing
type P5 (P5) of outside diameter d; = 20 mm (20), inside diameter d, = 11 mm (11) and length [; = 50 mm (50)
made of carburising steel, class L (L) with double chamfered outside-edge configuration (C2), selected chamfer-
locking outside-edge configuration (G) of gauge diameter ds = 18,9 mm (18,9), gauge length Iz = 49 mm (49) and
outside-edge chamfer angle 8 = 45° (45), limited volume change (V), class 2 surface hardness (H2) and class 1
roughness on peripheral surface (R1). Parameters in parenthesis are used in the ISO piston pin designation:

Piston pin ISO 18669-P5, 20 x 11 x 50-L / C2 G-18,9 x 49 x 45 VH2 R1.

10 © IS0 2021 - All rights reserved
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EXAMPLE 2  Designation of a piston pin complying with the requirements of this document, manufacturing
type P2 (P2) of outside diameter d; = 22 mm (22), tapered bore diameter d; = 18 mm (18), tapered bore angle
a = 20° (20), inside diameter d, = 12 mm (12) and length I; = 60 mm (60) made of nitriding steel, class (N).
Parameters in parenthesis are used in the ISO piston pin designation:

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

8 Piston pin types, dimensions and tolerances

8.1 Manufacturing types

See|Table 2.
Table 2 — Piston pin manufacturing types
. Permissible manufacturing methods
Manufacturing
code Machined Cold-formed Cold-formeg Seamless
centre web drawn 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

8.2 Dimensions and tolerances

8.2]1 Outside diameter and form and location tolerances

Terms commonly used to describe-outside-edge drop-off configurations are shown in Figure 13 a),
131p) and 13 ¢). i

© IS0 2021 - All rights reserved 11
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X , X Y
b b
f
f fa
o \{p g - o
[N}
/#c«
o =
- (L LD
©
a) Chamfpred edge and drop-off b) Double-chamfered edge and c) Radiused edge and drpp-
drop-off off.
Key
b  outsidetedge drop-off length
¢ outsidetedge drop-off height
f  outsideedge length
g outsidetedge chamfer length
6 outsideledge form angle
B outsideredge chamfer angle
a  See Figlire 14.
Figure 13 — Drop-off configurations'(detail X and Y of Figure 6)
Table 3 shpws the outside diameter tolerances and the permissible cylindricity, circularity and ddge
drop-off.
Table 3 — Outside diameter (d;) and form and location tolerances
Dimensions in millimgtres
Qutside diameter Cylindricity Circularity Edge drop-off
d tolerance max max b ¢
1 ' : max. max.
8to<16 090,004 0,0015 0,001
>16to 530 0’to -0,005 0,002 0,0015 0,12 x d; 0,001
>30to g60 0to-0,006 0,002 5 0,002
>60to<[100 0to-0,008 0,003 0,002 5 0,08 x d; 0,0015

Table 4 showsthepermissible waviness of the outside diamneter:

Table 4 — Waviness

Dimensions in millimetres

Sector roundness Filtered bandwidth Dominant roundness waviness

Outside ° °
di 15 30

iameter

(UPR1-50) | (UPR1-50) (UPR 10 - 50) (UPR 10 -50)
dq max. max.
8to<16 0,00062 0,000 7 0,00062 0,000 6
a  Other values shall be agreed between customer and manufacturer.

12

© ISO 2021 - All rights reserved


https://standardsiso.com/api/?name=603cc434bebbe8d59edabe0fed7bc349

ISO 18669-1:2021(E)

Table 4 (continued)
Sector roundness Filtered bandwidth Dominant roundness waviness
Outside o o
. 15 30
diameter
(UPR1-50) | (UPR1-50) (UPR 10 - 50) (UPR 10 - 50)
d; max. max. max. max.

>16to <30 0,0009 0,0011 0,0009 0,0009
>30to <60 0,001 2 0,001 4 0,001 2 0,001 2

> 60 to 0,0015 0,0018 0,001 5 0,0015

<100

a | Other values shall be agreed between customer and manufacturer.

8.2{2

Thd
Table 5.

Inside diameter tolerance

tolerances of inside diameter (d,) and concentricity (permissible wall @ifference) ar

Table 5 — Inside diameter tolerance and concentricity-at wall thickness (a)

b shown in

Dimensions inf millimetres

Outside diam- Inside diameter d, Concentricity
eter
d as<3 3<as<5h ap>s
1 tolerance
max. max. mlax
<35 +0,1/-0,2 0,3
0,4 0,5/062
> 35 +0;2 / _0;4 L
a  |Only when piston pins are manufactured from seamless tube.

8.213 Length (/) and gauge length (/5) tolerances

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

Table/6 — Length tolerances and runout end face

Dimensions inf millimetres

hi End face rundut
Oytside diam- Length I/, sb
eter tolerance Gauge length /. max.
tolerance
d; class 1 class22 class 1 class22
code: LA code: LB code: LA c¢de: LB
8 td <16 0to-0,25 0to -0,45 +0,125 0,12 0,20
3 16'to < 35 0to-0,3 0to-0,5 +0,15 0,15 0,25
>35to<60 0to-0,4 0to-0,6 10,2 0,15 0,40
>60to<100 0to-0,5 - +0,25 0,25 -
a2 Notrecommended for end-face locking.
b Reference: ISO 18669-2:2020, Figure 6.

The end face concavity and end face step are shown in Table 7.

© IS0 2021 - All rights reserved
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Table 7 — End face concavity and end face step for code LB pins

Dimensions in millimetres

. Diameter for h; and
Outside ;iameter End face concavity End face step hy determinatlion
1 h; max.? h, max. 2 dg max.
8tos<16 0,7 0.3 d;-18
>16to < 25 0,8 ' d;-2,0
>25t0<32 0,9 dy-2,2
0,4 -
> 3410 =0U 1,U ad; = 4,%
a | Notrecommended for end face locking.
8.2.4 Outside-edge form
The outsidg-edge configuration is shown in Figure 14.
f ls f
> -
\ ¢
N
Ve
d) Chamfered b) Double:chamfered ¢) Radiused
Code: C1 Code: C2 Code: R

1 gauge goint

t, outsideredge form length

ds gauge diameter

f  outsideedge length

Iy gauge length

outsidetedge chamferlength
outsidetedge radius
outsidetedge ¢chamfer angle

outsidetedge form angle end face

S =R ™ Y Q

outside-edge form angle

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 Iz and ds and for the angles f and 6 shall be given in the
designation of the piston pins.

Figure 14 — Outside-edge configuration

The radiused outside-edge dimensions are given in Table 8.
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Table 8 — Radiused outside-edge dimensions

Dimensions in millimetres

Outside di- | Outside-edge Out- class12 class 2 class 3
ameter,d; | formangle |side-edge code: F1 code: F2 code: F3
form
length
9 y ty r f r f r fmax.
8to<16 0,15t00,3(0,15t00,3|0,15t00,3]0,15t0 0,6 0,9to 1,4 2,2
>16to < 25 0,2t00,5|0,2t00,5|0,2t00,5| 0,2t00,8 | 1,2t0 1,7 2,5
>35t0<32 | 7 Y 1max. |0,3t00,6|0,3t00,6|03t00,6|03t009 |15t020]| 28
max. | max.

>32to<60 04t008|04t00,8|04t00,8| 0,4to1,1 3 -
> 6[0 to < 100 0,5t01,0 | 0,5t01,0 | 0,5t01,0 | 0,5t0 1,3 < -
a |See the third paragraph of Clause 1.

Thg chamfered outside-edge dimensions are given in Table 9.

Table 9 — Chamfered outside-edge dimefisions

Dimensions in millimetres

Olitside diam- Chamfered C1 Double chamfered C2
eter fclass 1P fclass 2 ¢ fclass 3 a a
dy code: F1 code: F2 cade: F3 9 f
8to<16 0,15t0 0,3 0,15t0 0,6 0,35to0 1,05 0,35to 1,05 1,2p to 2,15
> 16 to < 25 0,2to 0,5 0,2t00,8
> 25 to <32 0,3t0 0,6 0,3t0 0,9 0,5to1,2 0,5to1,2 1,15t0 2,4
> 32to<60 0,4t00,8 0,4to 1;1
360 to <100 0,5to 1,0 0,5to1,3 0,8to 1,5 0,8to 1,5 —
a |g<f-0,25.
b |See the third paragraph of Clause 1.
¢ |Tolerance may be reduced for large's angle.

8.2)5

Inside-edge profile

The inside chamfer configuration is shown in Figure 15.
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t

45° £5°

wall thickness

outside diameter

insidg diameter
outside-edge length
insidg-edge chamfer length

Figure 15 — Inside chamfer configuration

The inside [chamfer dimensions are given in Table 10.

Table 10 — Inside chamfer dimensions

Dimensions in millimetres

Wall thickness Inside-edge chamfer length
a ty
1,5to<3 0,1to 0,5
>3to<5 0,3t00,8
>5to<8 0,3to 1,3
>8to<12 0,5to 2
>12 1to3

8.2.6 Tapered bore dimensions

Figure 16 ghows the taperedbore configurations.

/3FEf

lsref
3re P

16

"
\ o A
V R \= LCo .Co
A\ \ AJ /i;z Yﬁ., =3 p.
10,3 vy
NI ) LD
npn AN slel s
/e [A
a) Taper bore without relief b) Taper bore with relief
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a wall thickness

d;  outside diameter

d,  inside diameter

d;  tapered bore diameter

e tapered bore runout tolerance

k tapered bore relief

I3..¢ tapered bore length for reference

t outside-edge form length

ISO 18669-1:2021(E)

a tapered bore angle

Figure 16 — Tapered bore configurations

Tabje 11 gives the tolerances on tapered bore angle and diameter.

Table 11 — Tolerances on tapered bore angle (a) and-diameter (d;)

Dimensions in millimetres

Tapered bore angle a Tolerance
Tolerance ds
a degrees class 1 class 2 class 1 class 2
code: TC code: TC

<8 +15’ P +0,10 +0,20
>8to<25 +30’ Y +0,15 +0,25
>25to <45 +0,25 +0,30

+1° +2°

>45to<60 +0,30 +0,35

Tabje 12 gives the tapered bore runputtolerance (e) and the tapered bore relief (k).

Table 12 — Tapered bore runout tolerance (¢) and the tapered bore relief (k]

Dimensions in millimetres

Outside diameter 121:1111:)1(1.t Tapered bore relief
4 class 1 class 2 code: TC k max.
8to<16 0,2 0,3 1,5
>16to< 25 0,3 0,4 1,7
>25to<32 0,4 0,5 2,0
>32t0o<100 0,5 0,6 2,5

© IS0 2021 - All rights reserved
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8.2.7 Centre-web dimensions (see Figure 17)

d,

Key
1 radiused
symmefry value

wall thickness
d; outsidediameter
d, inside diameter
d, centre-yeb diameter
I; length
I, centre-yveb length

Figure 17 — Centre-weh dimensions

8.2.7.1 (entre-web length (/,)
Centre-web length (/;) can be determined using’the following formula:

14_=1,3><Cl+2,5

where 2,5 1s in mm.

The commgn tolerance for thé<Centre-web length (/,) is £1 mm.

8.2.7.2 (entre-web diameter (d,)

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

d, =094 xdy - 0,7 mm

where 0,7 is in mm.

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

9 Material and heat treatment

9.1 Type of material

Materials from different regions shown below are examples. Other materials can be used as well as long
as they fit into the specifications of the classes. See Table 13.
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Table 13 — Chemical composition, mechanical and physical properties

ISO 18669-1:2021(E)

Feature Material
. Class K Class S Class L Class M Class N
Chemical compo- . . . . . . . R
ces carburising carburising carburising carburising nitriding
sition
steel steel steel steel steel
i 0,
(mass fraction %) code: K code: S code: L code: M code: N
C 0,13t0 0,20 0,13 to 0,25 0,12 to 0,24 0,14 to 0,19 0,26 to 0,34
Si — 0,15 to 0,35 <0,40 <0,40 0,15 to 0,35
Mg 0-60-t61-00 0.60+t6-0,95 0506090 1 00-te1-30 0-4.0 to 0,70
P <0,040 <0,035 <0,035 <0,035 10,025
S <0,050 <0,040 <0,040 <0,035 0,025
Cr — 0,35t0 0,65 0,70 to 1,25 0,80 to 1,10 23t02,7
Mo — 0,15to0 0,30 — — 0,15 to 0,25
\% — — — — 0,10 to 0,20
Ni — 0,35 t0 0,75 — — —
Modulus of
Elasticity 195 000 206 000 210 000 210 000 2[10 000
MPa or N/mm?
SAE 5120¢
SAE 8620¢ 17Cr3b 16MnCr5P 5
d
Examples SAE 1016 SNCM 220Ha SCr 415Ha 16CrMnHg 31LrMovoc
20Grf

NOTE

Only for calculation: specific gravity 7,8 g/cm3.
a  |Material designation as specified in JIS G 4052.

b Material designation as specified in ISO 683-3.

¢ |Material designation as specified in EN 10085¢

d  |Material designation as specified in SAEJ403.

¢ |Material designation as specified in SAEJ404.

f |Material designation as specified itnGB/T 3077.

8 |Material designation as spegified in GB/T 5216.

9.2 Core hardness‘/core strength

See|Table 14.

© IS0 2021 - All rights reserved
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Table 14 — Core hardness

Wall thickness Core hardness Vickers HV 30
a (core strength, N/mm?2) a
mm ClassK Class S Class L Class M Class N
310 to 515
Lotos2 - (1000t01650) | 310 to 470
280 to 485 (1000 to 1500)
>2to<5
240 to 450 270 to 485 (900 to 1 575)
B to <10 (780 to 1 450) (870 to 1 575) 270 to 470 310 to 470
1 (850to 1500) (1 000,t0
280 to 470
250 to 470 1 500)
>10to £ 15 (800 to 1 500) (900 to 1 500)
240 to 450
>15to § 25
(780 to 1 450) 235 to 470 TOVET
750 to 1 500 0
>25 ( ) | (800 to 1 400
a  Core stilength values R, are given for reference only and are determined from the core hardness HV by converfion
with factor 3,2.

9.3 Carhurised and nitrided case depth

See Table 1I5.
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Table 15 — Case depth

ISO 18669-1:2021(E)

Dimensions in millimetres

Carburised depth Nitrided depth
Wall thick- outside inside outside and inside to- outside inside
ness, a gether
min. code: X min. min. max. code: X max. min. min.
1.5to<? — 04
0,1 0,65 x a 0,80 x a
32to<3 0,3 0,5
>3to<5 0,4 0,6 0,2 0,50 x a 0,65 xa 0,3 0,2
>b5to<15 0,6 — 0,4 0,35 xa —
>15 0,8 — 0,6 0,35 xa —

NOTE 1 For determination of the case depth, the limit hardness Hgis 550 HV.
NOTE 2 For piston pins with limited volume change code V, the limit hardness H is 500, HV.

9.4

Surface hardness

See|Table 16.

9.5

See

Table 16 — Surface hardness

Surface hardness
carburised steel
Hardness-measuring | pon-limited volumé limited volume
method change change code: V nitrided stee
class1¢ class 2 class1¢ class 2
code: H1.\D code: H2 | code: H1 | code: H2
Vickers HV 10 675 min. | 654 min. | 635 min. 615 min. 690 min.
Rockwell HRC 2 59'min. 58 min. 57 min. 56 min. —
Rockwell HRA b 80,7 min. | 80 min. 79,6 min. 79 min. —

a  Case depth min. 0;9\mm.

b Case depth 0,41 - 0,9 mm.

¢ See the thitd‘paragraph of Clause 1.

Volunie ‘change

Tablea?7.
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