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Foreword

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

1ICSO  _alca talka _nart 1na tha aarl 1ICSO._caollabharatoc clacaly
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liaison with
Commission

International

oo aroU—aRkC—pairt i tiC— VoIS

(IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

Draft Interngtional Standards adopted by the technical committees are circulated to the member bodies for voting.
Publication @s an International Standard requires approval by at least 75 % of the member®dodies casting|a vote.

Attention is @irawn to the possibility that some of the elements of this part of ISO 6624-may be the subjec} of patent

rights. ISO shall not be held responsible for identifying any or all such patent rights.

International

ISO 6624 cgnsists of the following parts, under the general title Internal)combustion engines — Piston rings:

— Part 1: K

Standard 1SO 6624-3 was prepared by Technical Committee |1S@/TC 22, Road vehicles.

eystone rings made of cast iron

— Part 2: Half keystone rings made of cast iron

— Part 3: §

eystone rings made of steel

— Part 4: Half keystone rings made of steel

© 1SO 2001 — All rights reserved
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Introduction

ISO 6624 is one of a number of series of International Standards dealing with piston rings for reciprocating internal
combustion engines. Others are 1SO 6621, ISO 6622, 1SO 6623, ISO 6625, I1SO 6626 and ISO 6627 (see
Bibliography for details).

The comm

variables
be requirg

It is also 6
before co

and, in selecting a particular ring type, the designer must bear in mind the conditions under
d to operate.

ssential that the designer refer to the specifications and requirements of ISO 6621-344] and |9
mpleting a selection.

ad range of
which it will

50 6621-4 5]
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Intern

Part 3
Keyst

al combustion engines — Piston rings —

one rings made of steel

1 Sco

This part
TBA, TM,

internal cdmbustion piston engines.

2 Normative reference

The follow
this part @
do not ap
possibility}
the latest
currently

ISO 6621

3 Ove

The keys
dimension
factors fo
6° and 15

pe

of 1ISO 6624 specifies the essential dimensional features of keystofie rings made of steel,
K, KB, KBA and KM, having diameters of from 70 mm up to and.including 160 mm, used in

ing normative document contains provisions whi¢h, through reference in this text, constitute
f 1ISO 6624. For dated references, subsequent@mendments to, or revisions of, any of these
ply. However, parties to agreements based on this part of ISO 6624 are encouraged to in
of applying the most recent edition of thesnormative document indicated below. For undatec
edition of the normative document .referred to applies. Members of ISO and IEC maintain
alid International Standards.

4:—1), Internal combustion engines — Piston rings — Part 4: General specifications

rview

one ring types. are specified in Tables 1 to 3 and Figures 1 to 8. Their common featy
s of those fedfures are specified in Tables 4 to 9 and Figures 9 to 15. Tables 10 and 11 g
the different types of ring, while Table 12 and Table 13 give the dimensions and forces of ke
P, respectively.

lypes T, TB,
eciprocating

provisions of
publications
estigate the
references,
registers of

res and the
ve the force
ystone rings

1) To be published. (Revision of ISO 6621-4:1988)
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4 Ring types and designation examples
4.1 Type T — Straight faced keystone ring 6°

4.1.1 General features
See Table 12 for dimensions and forces.

Dimensions in millimetres

Fq
1 7
i ~
Iy
_ '}
| o —
/ =
< » ;
— o]
A
| S
Y _>X 3°6 #12' °
] 6° 12" 12 a}
h
Fy
L [+A]+
Fq t=10,005 % hy
X
Key
1 Referenge plane
a  Due to manufacturing processing; side angle tolerances are not cumulative.
b Nominal
Figure1 — Type T

4.1.2 Desipnation
EXAMPLE Designation of a piston ring complying with the requirements of 1ISO 6624-3, being a steel, 6° keystone ring

with straight faced peripheral surface (T), of nominal diameter d; = 90 mm (90) and nominal ring width hy = 2,5 mm (2,5), made
of CrSi alloyed steel, subclass 62 (MC62), and having a fully faced chromium plated peripheral surface with a minimum
thickness of 0,1 mm (CR2):

Piston ring ISO 6624-3 T - 90 x 2,5-MC62/CR2

2 © 1SO 2001 — Al rights reserved
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4.2 Type TB — Symmetrical barrel faced keystone ring 6°

4.2.1 General features

See Table 12 for dimensions and forces.

Dimensions in millimetres

Fd
1 Y
Fy \%
h3
— )
r~
e -
vi
| Y
] o ©
— n
Y \j
| S
~ A>X 3° 6 £12'°
] 6° 12" +12'°
Ay
Fi X
F -
d o
<< E L
B (1)
h26
hy
Y
Key
1 Referengenplane
a  Due to nfanufacturing processing, Side angie toferances are not cumutative.

b Nominal.

Figure 2 — Type TB
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Table 1 — Symmetrical barrel dimensions

Dimensions in millimetres

4.2.2 Dsg

EXAMPLE
with barrel
of martens|
0,070 mm

i

hy has hag ho7 to, t3 hg @
Tolerance

2,0 0,40 1,00 +0,30 1,60 1,2
0,003...0,015

2,5 0,45 1,25 +0,40 2,05 1,6

3,0 0,50 1,50 2,50 2,0
+0,50 0,005...0,020

3,5 0,55 1,75 2,95 2,4

4,0 0,60 2,00 +0,60 3,40 0,005...0,023 2,8
a8  Gauge width hg, informative only, shall be used only if agreed between manufacturer and client.

signation
Designation of a piston ring complying with the requirements of ISO 6624-3(;being a steel, 6°
faced peripheral surface (TB), of nominal diameter d; = 90 mm (90) and nominalring width h; =2,5m

tic steel (11 % Cr min.), subclass 65 (MC65), nitrided on the peripheral surface-and side faces (NT)

Piston ring ISO 6624-3 TB - 90 x 2,5-MC65/NT070

Min. on the peripheral surface (070), and with an associated side face depth.of*a minimum of 0,020 mm{

keystone ring
M (2,5), made
to a depth of

©1S0 2001
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4.3 Type TBA — Asymmetrical barrel faced keystone ring 6°

4.3.1 General features
See Table 12 for dimensions and forces.

Dimensions in millimetres

Fq
1 Y
Fi \%
hs
— ]
= 2
.
s -
Y
vi
| Y
] ) ©
— ]
" \j
| S
Y A>X 3° 6 +12'°
5 6° 12" +12'°
A b
Fi . X
F -
d o
< E L0
hs
hae
hys
Y
Key
1 Referengeplane
2 Mark
a  Due to manufacturing processing, side angle tolerances are not cumulative.
b Nominal.

Figure 3 — Type TBA
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Table 2 — Asymmetrical barrel dimensions

ISO 6624-3:2001(E)

Dimensions in millimetres

0,65

0,95

2,80

bt ort3 or both may be varied as agreed between manufacturer and client.

hy hog @ hog ho7 tp b t3 b
Tolerance

2,00 0,40 0,60 +0,20 1,50 0...0,007 0,009...0,030

2,50 0,45 0,70 1,80 0,011...0,035
+0,25 0...0,008

3,00 0,55 0,80 2,10 0,012...0,038

3,50 0,60 0,90 2,40 0,012...0,040
+0,30 0...0,009

0,013...0,045

4,00 ! s
2 hpg may be lowered for rings with reduced edge dimensions.

4.3.2 De

EXAMPLE
with asym

signation

Designation of a piston ring complying with the requirements of ISO 6624-3, being a steel, 6°
Mmetrical barrel faced peripheral surface (TBA), of nominal diameter d; =90 mm (90) and nomir

keystone ring
al ring width

hy =2,5 m (2,5), made of martensitic steel (17 % Cr min.), subclass 66 (MC66), nitrided on the peripheral sufface and side

faces (NT
minimum @

© ISO 2001 - All rights reserved

iston ring ISO 6624-3 TBA - 90 x 2,5-MC66/NT070

to a minimum depth of 0,070 mm on the peripheral surface (070), ahd with an associated side fa
f 0,020 mm:

ce depth of a
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4.4 Type TM — Taper faced keystone ring 6°

441 General features

See Table 12 for dimensions and forces.
Dimensions in millimetres

Fq
Z
Fy ~
hJ
— )
"
r~ 2
e
Vi
© ©
— L)
. S !
o X 36 s12°
1 M1..M5
\__> o an ,a
6° 12" 12
hy®
Ff X
Fq
Key
1 Referenge plane
2 Mark
Due to manufacturing processing, side angle tolerances are not cumulative.
Nominal
Figure 4 — Type TM
Table 3 — Taper
Dimensions in minutes
Code Taper Tolerance @ Internal twist feature designs
Tolerance &
M1 b 10 30 60
M2 30
M3 60 +60 +70
MA Q0 0 0
M5 120
a  For chromium plated rings with a tapered peripheral surface that is not ground, the tolerance shall be increased by 10 (e.g.
M3 = 60 tolerance: *Z)O ; M3 with internal features = 60 tolerance: *%O ).
b M1 not for rings with partly cylindrical peripheral surface.
4.4.2 Designation
EXAMPLE Designation of a piston ring complying with the requirements of 1ISO 6624-3, being a steel, 6° keystone ring

with 10" taper faced peripheral surface (TM1), of nominal diameter dq = 90 mm (90) and nominal ring width h; = 2,5 mm (2,5),
made of martensitic steel (11 % CR min.), subclass 65 (MC65), and having a fully faced chromium plated peripheral surface
with a minimum thickness of 0,1 mm (CR2):

Piston ring ISO 6624-3 TM1 - 90 x 2,5-MC65/CR2

8 © 1SO 2001 — Al rights reserved
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45 Type K — Straight faced keystone ring 15°

45.1 General features

See Table 13 for dimensions and forces.

ISO 6624-3:2001(E)

Dimensions in millimetres
Fq
Fy \%_
hs
— o
Y ~ ]
=
< [ 2
— "
o
| o ~ll”
A al AL X 71036 412
N >
] 15° 12" +12' °
s h{
[+
Al —
Fq £=10,005 x |hy
X
Key
1 Refergnce plane
a  Due tp manufacturing processing, ‘side angle tolerances are not cumulative.
b Nominal.
Figure 5— Type K
4.5.2 Designation
EXAMPLE Designation of a piston ring complying with the requirements of 1ISO 6624-3,_heing a steel, 15°lkeystone ring

with straight faced peripheral surface (K), of nominal diameter d; = 90 mm (90) and nominal ring width h; = 2,5 mm (2,5), made
of CrMoV alloyed steel, subclass 61 (MC61), and having a fully faced chromium plated peripheral surface with a minimum

thickness of 0,1 mm (CR2):

Piston ring 1SO 6624-3 K - 90 x 2,5-MC61/CR2

© ISO 2001 - All rights reserved
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4.6 Type KB — Symmetrical barrel faced keystone ring 15°

4.6.1 General features

See Table 1 for symmetrical barrel dimensions. See Table 13 for dimensions and forces.

Dimensions in millimetres

Fq
1 Z
Fy \%
hs
— S
_ <
o
Fy
F =
d ©
LT
hys (hs)
hae
hy
Y
Key
1 Referenge plane
a  Due to mantHacturing-processing—side-angle-tolerances-are-not-cumulative
b Nominal.
Figure 6 — Type KB
4.6.2 Designation
EXAMPLE Designation of a piston ring complying with the requirements of 1ISO 6624-3, being a steel, 15° keystone ring

with barrel faced peripheral surface (KB), of nominal diameter d; = 90 mm (90) and nominal ring width h; = 2,5 mm (2,5), made
of martensitic steel (17 % Cr min.), subclass 66 (MC66), nitrided on the peripheral surface and side faces (NT), to a minimum
depth of 0,090 mm on the peripheral surface (090), and with an associated side face depth of a minimum of 0,020 mm:

Piston ring 1SO 6624-3 KB- 90 x 2,5-MC66/NT090

10 © 1SO 2001 — Al rights reserved
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4.7 Type KBA — Asymmetrical barrel faced keystone ring 15°
4.7.1 General features

See Table 2 for asymmetrical barrel dimensions. See Table 13 for dimensions and forces.

Dimensions in millimetres

Fq
1 Z
Fi \%
h3
_ )
| M 2
-
™ -
A
Vi
u Y
o <
— ©
"y
| ]
iy A>X 7° 36" +12°°
iv 15° 12" +12'°
pb
Fi 1 X
F =
¢ ©
<< g
has
hase
hy
Y
Key
1 Referpnce plane a Due to manufacturing processing, side angle tolerances are not cumulative.
2  Mark b Nominal.
Figure 7 — Type KBA
4.7.2 Designation
EXAMPLE Designation of a piston ring complying with the requirements of 1ISO 6624-3, being a steel, 15° keystone ring

with asymmetrical barrel faced peripheral surface (KBA), of nominal diameter d; =90 mm (90) and nominal ring width
hy =2,5 mm (2,5), made of martensitic steel (17 % Cr min.), subclass 66 (MC66), nitrided on the peripheral surface and side
faces (NT), to a depth of 0,070 mm min. on the peripheral surface (070), and with an associated side face depth of a minimum
of 0,020 mm:

Piston ring 1SO 6624-3 KBA - 90 x 2,5-MC66/NT070

© 1SO 2001 - All rights reserved 11
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4.8 Type KM — Taper faced keystone ring 15°

4.8.1 General features

See Table 3 for taper. See Table 13 for dimensions and forces.

Dimensions in millimetres

Fq
1 v/,
Ff \%
hs
_ $
/ f | b/
< 2 o \
o S /,P
o Ll X793 +120 2
i ( @-) M1..M5
N5 150 12" +12' 2
b
F, h "
Fq
Key
1 Referenge plane
Mark

a  Due to mpanufacturing processing, side angle tolerances are not cumulative.

b Nominal

4.8.2 Desi

EXAMPLE
with 10" tape

pnation

made of CrM(

Figure 8 — Type KM

Designation of a piston ring complying with the requirements of 1ISO 6624-3, being a steel, 15° keystone ring
faced ‘peripheral surface (KM1), of nominal diameter d; = 90 mm (90) and nominal ring width h; = 2,% mm (2,5),
V-alloyed steel, subclass 61 (MC61), and having a fully faced chromium plated peripheral surface with ja minimum

thickness 0,1 mm (CR2):

Piston ring 1SO 6624-3 KM1 - 90 x 2,5-MC61/CR2

12

© 1SO 2001 — All rights reserved
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5 Common features

5.1 TypeT, TB, TBA, TM, K, KB, KBA, KM rings — Outside and inside rounded edges

Outside and inside rounded edges are shown in Figure 9 and Figure 10; their dimensions are given in Table 4.

TNY

52 Tyq

Q/Wv {
X

Figure 9 — Outside and inside rounded edges

X Y

Figure 10 — Details of figure 9

Table 4 — h, and h, dimensions

Dimensions in millimetres

hy hy hy
max. max.
2<h <25 0,3 0,35
hy =25 0,3 04

e T, TB, TBA, TWK, KB, KBA, KM rings (positive twist type) — Internal bevel t

An internal bevel is notdecommended for the 15° keystone rings with ring width h; given in the "nom

ring width

' columndof Table 13.

a3

Dp side

inal value of

Key
1 Mark

©1S0 2001

Figure 11 — Internal bevel top side (IF)

— All rights reserved
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Table 5 — a3 dimensions

Dimensions in millimetres

d ag

Tolerance

70 < dy < 160 0,8xa; o,

5.3 Type[TM or KM rings with partly cylindrical machined (LM) or lapped (LP) peripheral|surface

Taper M1 isexcluded.

Key =
1 Mark

Figure 12 — Partly cylindrical peripheral surface

Table 6 — h,, dimensions

Dimensions in millimetres

hy o4 hoy4
max. max.

each side of gap up to 30°

2,0 0,7 1.4
2,5 0,8 1,6
3,0 1,0 2,0
3,9 1,2 2,3
4,0 1,3 2,6

Partly cylindrical peripheral surfaces shall be visible.

5.4 TypeT, TB, TBA, TM, K, KB, KBA, KM rings — Plating or coating configuration
5.4.1 Chromium plated or spray coated rings

54.1.1 General

Semi-inlaid types are not recommended.

14 © IS0 2001 - All rights reserved
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5.4.1.2 Fully faced

See Figure 13.

CRF..CR4 CRF...CR&
SC1..SCh SC1..SC4

L

B e —.

a) TorKrings b) TB or KB rings
CRF...CR& CRF..CR&
SC1.SCL SCIMSCL

c) TBA or KBArings d) TMor KMrings

Figure 13 — Fully faced rings

54.1.3 Inlaid

Inlaid types are not recommended for chromiumiplated rings. See Figure 14.

SCIF...SC4F SCIF..SCLF
s 6
P
a),.T or K rings b) TB or KB rings
SCIF...SCLF SCIF...SC4F
é‘ —
c) TBA or KBArings d) TMor KMrings

Figure 14 — Inlaid rings

© 1SO 2001 - All rights reserved 15
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Table 7 — Plating / Coating thickness

Dimensions in millimetres

5.4.2 Nitri

See Figure 1

=z =

Nf

jed surface

5.

Chromium Spray Thickness
plating Coating min.
Code Code
CRF — 0,005
CR1 SC1 0,05
CR2 SC2 0,10
CR3 SC3 0,15
CR4 SC4 0,20

P030..NP130 __!
1030..NT130

Tablte 8 — Nitrided case depth of peripheral surface

a) TorKrings

030..NP130 /—\

T030..NT130 |

c) TBA or KBArings

NP030.XNP130 |

NT03Q..NT130

NP030..NP130
NT030..NT130

Figure 15 — Nitrided rings

Dimensions in millimetres

N

)

b) TB or KB rings

d) TMor KMrings

-

L

16

Code Nitrided case depth
min.
NP030 0,030
NPO50 0,050
NPO70 0,070
NP090 0,090
NP110 0,110
NP130 0,130

NOTE
specified.

The nitrided case depth on side faces and the inside surface is not

© 1SO 2001 — All rights reserved


https://standardsiso.com/api/?name=9ca1eeff66a07846a3d5e9a55255dfcb

ISO 6624-3:2001(E)

Table 9 — Nitrided case depth of peripheral surface and side faces

Dimensions in millimetres

Nitrided case depth

6 Forge Factors

Code Peripheral surface Side faces
min. min.
NTO30 0,030 0,010
NTO050 0,050 0,015
NTO70 0,070 0,020
NT090 0,090 0,020
NT110 0,110 0,030
NT130 0,130 0,030

NOTE

The nitrided case depth on the inside surface is not specified.

The tangential and diametral forces given in Tables 12 and 13 shall/be corrected when additional

used.

The force|correction factor for the ration m/d; — a; given in 1ISO-6621-4 shall be used.

For comnjon features, the multiplier correction factors given'in Tables 10 and 11 shall be used.

Table 1J — Force correction factors for chromium plated or spray coated T, TB, TBA, TM, K, KE
KM rings with features IF and taper

Factor
M2 orM3 M4 or M5 IF
0,98 0,96 0,88

features are

8, KBA and

Table 11 — Force corré€ction factors for chromium plated, spray coated or nitrided T, TB, TBA, [TM, K, KB,
KBA and KM rings
dy Factor
NP03(d...NP130
mm CRE CR1 CR2/SC1 CR3/SC2 CR4/SC3 SC4 NTO03d...NT130
70 < d; <100 1 0,91 0,86 0,82 0,78 0,74
100 < d; <125 1 0,93 0,89 0,86 0,82 0,79 1,03
125 < d; < 160 1 0,94 0,91 0,89 0,86 0,83
© 1SO 2001 - All rights reserved 17
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Table 12 — Dimensions of T, TB, TBA, TM keystone rings 6°

Dimensions in millimetres

Nominal | Radial wall |Nominal Keystone ring width Closed gap| Tangential force Diametral force
diameter| thickness value Fe[N] Fg [N]
of ring
width Method A Method B
Measured value Measured
value
d 4 h, 8 hy hy St h, h,
Toler- | 1 | 2 1 2 112 A Toler- | 1 2 Toler- 1 | 2 | Tolerance
ance ance ance
70 10,4 | 13,2 22,3[284
71 10,3 13,1 22,0128,1
72 25 0,20 *3* |10,1]129 21,8|27,7
73 10,0 | 12,7 21,5(27,4
74 11,4 (14,6 24,6131,3
75 11,3 [14,4 24,3131,0
76 2,7 1%,1 p14,1 23,8(30,3
77 10,8 | 13,8 23,2]|29,6
78 1,832 | 2,332 1,61 10,7 [ 13,6 23,0129,3
79 0 0 0 12,1154 26,0(33,2
80 20125| 15 [-0,024|-0,024 | 1,8 |2,32[ -0,22 12,0 ( 15,3 25,7132,8
81 29|| £0,15 11,8 (15,1 25,5132,5
82 Sor 11,7|15,0 25,2|32,2
phos-
83 Within phated 11,6 | 14,8 24,9131,8
PO
84 aring: For | For 11,4145 24,4(31,2
phos- | phos- surface:
85 phated | phated 0,25 13,0 | 16,6 27,9(35,7
PO PO + 0,09
86 015 . 12,9 16,5 27,7|35,4
surface: |surface: -0,22
87 3,1 +025 (12,6(16,1 27,1(34,7
+ 0,010) + 0,010 0
88 — 0024 |-0,024 12,5(16,0 26,9|34,4
89 12,3 15,7 26,3(33,7
90 15,5(18,9 33,4140,7
91 17,7 (21,6 38,1|46,4
92 17,3]121,1 37,2|45,4
93 3,3 17,0 { 20,8 36,7|44,7
94 16,7 | 20,3 35,8(43,6
95 16:3149-8 3401426
96 18,5 (22,6 39,9148,6
97 18,3]22,3 39,3(48,0
98 3,5 18,01 22,0 | £ 30 % if (38,7|47,3| +30 % if
99 17,8 (21,7 |F,<10 N |38,2(46,6| F; < 215N
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Table 12 (continued)

ISO 6624-3:2001(E)

Dimensions in millimetres

Nominal [ Radial wall |Nominal Keystone ring width Closed gap| Tangential force Diametral force
diameter| thickness value Fy [N] Fq [N]
ofring | \jethod A Method B
width etho etho
Measured value Measured
value
d, Q 1 8 hy hy S h h
Toler- 1 2 1 2 1 2 ag Toler- | 1 2 Toler- 1 2 | Tolerance
ance ance ance

100 1751243 37-6145,8
101 2,278 | 2,778 2,08 0,30 17,2(21,0 37,1)45,2
102 0 0 0 19,7 | 24,0 42,3(5]1L,6
103 —0,024 (-0,024 -0,22 19,3 (23,6 41,6(5p,7
104 B, 7 2,2712,77 19,1 | 23,3+ 4,20 % if |41,1|50,1 =+ 20 % if
105 18,8 |.22,9 Ft > 10 N|40,3(49,2 Fd >215N

For For For
106 phos- | phos- phos- 18;5) 22,6 39,8|48,6
107 2,5(3,0]| 2,0 | Pphated | phated phated 18,2 | 22,2 39,1|47,7

PO PO PO
108 20,7 | 25,3 44.5|54.,4

surface: | surface: surface:
109 4+0,010 |+ 0,010 10,09 20,3 124,8 43,6(58,2
b
110 | B9 | £0,20 0,024 | 0,024 022 19,8 [ 24,2 42,6/5p,1
111 19,4 | 23,7 41,6/50,9
112 Within 18,9 | 23,1 40,6|49,7
113 aring: 21,5126,3 46,3(56,6
114 21,21 26,0 45,7(5%,9
+0,25

115 11 10,20 .. © 1209|256 44,9(54,9
116 20,5125,1 44,1154,0
117 0,35 20,2 | 24,7 43,4(58,0
118 19,8 | 24,2 42,6|5p,1
119 22,6 | 27,7 48,6(59,5
120 22,2127,2 47,8(58,5
121 21,91 26,8 47,0|5¥,6
122 1,3 21,5]26,3 46,2(56,6
123 21,1125,9 45,5155,7
124 20,81 25,5 44.7\54,7
125 29,0 | 34,3 62,3|78,8
126 28,3133,5 60,9|72,1
127 4,5 0,35 27,7132,7 59,5|70,4
128 27,0132,0 58,0/68,7
129 26,3131,2 56,6/67,1
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