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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-governrpeatak—r—Haisor—with—SO—alse—take—part—in—the—werk—lSO—sollaborates—closely—with the

THOO—toico— OO oOTrTteoY

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
The main tgsk of technical committees is to prepare International Standards. Draft International Standards
adopted by |the technical committees are circulated to the member bodies for voting(OPublication as an
International Standard requires approval by at least 75 % of the member bodies casting a-vote.

Attention is frawn to the possibility that some of the elements of this document¢may be the subject of patent
rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO 6624-4 was prepared by Technical Committee ISO/TC 22, Road vehigles.
ISO 6624 cdnsists of the following parts, under the general title Interinal combustion engines — Piston rings:
— Part 1: Keystone rings made of cast iron

— Part 2: Half keystone rings made of cast iron
— Part 3: Keystone rings made of steel

— Part 4: Half keystone rings made of steel

iv © ISO 2003 — 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 SO 6621[2]. [31. [4]. 151 1SO 6622161 [7], 1SO 66238, 1SO 662509,
1ISO 6626[19]: ['1] and 1SO 6627012,

The

£ +~ i : e ded IS B SO A b QO OO 4 ek 1
UITIToTNT 1edtiurcs diiu Ulimticrisiulal (dbICsS PresCliiicU 1T UTs Palt Ul To U DULS CUTISUWULE a Ul )ad range Of

varigbles and, in selecting a particular ring type, the designer shall bear in mind the conditions ‘Upder which it

will Qe required to operate.

It is

ISO B621-4 before completing selection.

also essential that the designer refer to the specifications and requirements lof*1SO 6621-3[4] and

© 1SO 2003 — Al rights reserved
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Internal combustion engines — Piston rings —

Part 4:

Ha

If keystone rings made of steel

1

This

HK @and HKB, having diameters of from 38 mm up to and including 160 mm, d¥sed in reciproca

com

2
The
refer

docy

ISO

3
The

dimsg
for th

NOT

Scope
part of ISO 6624 specifies the essential dimensional features of half keystone-rings made o

pustion piston engines.

Normative references

following referenced documents are indispensable for~the application of this documen
ences, only the edition cited applies. For undated“teferences, the latest edition of theg
ment (including any amendments) applies.

5621-4, Internal combustion engines — Piston rings — Part 4. General specifications

Overview
half keystone ring types are-specified in Table 1 and Figures 1 and 2. Their common feat

nsions of those features are specified in Tables 2 to 5 and Figures 3 to 8. Table 6 gives the
e different ring types; while Table 7 gives the dimensions and forces of half keystone rings.

Ring types and designation examples

= For the angle of half keystone rings, the same definition and measurement apply as for keystq

steel, types
ting internal

. For dated
referenced

ires and the
force factors

ne rings (see

ISO ¢

621-2).

4.1

411

Type HK — Straight faced half keystone ring 7°

General features

See Table 6 for dimensions and forces.

hg values are calculated based on /4 + 0,05 mm.

© 1SO 2003 — Al rights reserved
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a8  Nominal.
b +=0,006 x A.
Figure 1 — Type HK
4.1.2 Designation
EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-4, being a 7° half keystong ring
made of stee| with a straight faced peripheral surface (HK), of nominal diameter ¢, = 60 mm (60), of nominal ring |width
hy =1,2mm ([1,2), made of CrSi alloyed steeksuibclass 62 (MC62), and having a chromium plated peripheral surfacg with

a minimum th

Piston r

42 Type

ckness of 0,1 mm (CR2):

ng ISO 6624-4 HK - 60_x1,2 - MC62/CR2

HKB —®Barrel faced half keystone ring 7°

4.2.1 GenTraI features

See Table 6

for dimensions and forces.

hs values are calculated based on /4 + 0,05 mm.
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b = 0,006 x%2)

Figure 2 — Type HKB
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Table 1 — Gauge width (/g) and barrel dimensions for symmetrical barrel faced compression rings

Dimensions in millimetres

hy hys hae hye tol. hyy ty 13 hg?

1,2 0,30 0,60 +0,20 0,90 0,003...0,012 0,60

1,5 0,35 0,75 +0,25 1,15 0,80

1,75 0,35 0,85 +0,30 1,35 1,00
0,003...0,015

2,0 0,40 1,00 +0,30 1,60 1,20

2,5 0,45 1,25 +0,40 2,05 1,60

3,0 0,50 1,50 +0,50 2,50 2,00
0,005...0,020

3,5 0,55 1,75 +0,50 2,95 2,40

a8  Gaugp width (hg) only informative; may be used only if agreed between manufacturer and client.

4.2.2 Designation

EXAMPLE
made of stee

Designation of a piston ring complying with the requirements of JS@ 6624-4, being a half keyston
with a barrel faced peripheral surface (HKB), of nominal diameterd,/= 60 mm (60), of nominal ring
iy =1,5 mm ({1,5), made of martensitic steel 11%Cr (min.) subclass 65 (MC65), and nitrided on the peripheral surfac

e ring
width
e and

side faces (NT) to a depth of 0,050 mm min. on the peripheral surface ((050), with an associated side face depth of

0,015 mm min.:

Piston r

5 Comn

ng ISO 6624-4 HKB - 60x1,5 - MC65/NT050

on features

5.1 Type|HK and HKB — Half keystone rings

5.1.1 Nitrigded rings

Key

a) Type HK

b) Type HKB

1  mark

Figure 3 — Nitrided rings

© ISO 2003 — Al rights reserved
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5.1.2 Chromium plated or spray coated rings

5.1.21  Fully faced

ISO 6624-4:2003(E)

1 1
a) Type HK b) Type HKB
Key
1  mark
Figure 4 — Fully faced rings
5.1.2.2 Inlaid (not recommended for chromium plated rings)
1 1
a) Type HK b) Type HKB

Key

1  rark

5.2 | Type HK and HKB rings)— Outside and inside rounded edges

Figure 5 — Inlaid rings

=

4

Y
Y

VO 7

Figure 6 — Outside and inside rounded edges
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Table 2 — 4, and h, dimensions

Dimensions in millimetres

5.3 Type

hy hy hy
max. max.
1,2 0,25 0,3
1,5
0,3 0,35
1,75
Z,U
2,5
0,3 0,4
3,0
3,5

CRF...CR&
SC1..SC4

v/

a) Fully faced

HK and HKB rings (fully faced and inlaid) — Plating/coatingthickness

Figure 7 — Plating/coating thickness

Table’3 — Plating/coating thickness

SE1F...SCLF

Yrm

b) Inlaid

Dimensions in millimetres

Chromiunt plating Spray coating Thickness
code code min.
CRF — 0,005
CR1 SC1 0,05
CR2 SC2 0,10
CR32 SC32 0,15
CR42 SC42 0,20

@  Not recommended for rings hy <1,5.

© ISO 2003 — Al rights reserved
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5.4 Type HK and HKB rings — Nitrided case depth

(—..
NB030..NB130 _ |
NT030..NT130

pp——

Key

1 mmark

Figure 8 — Nitrided case depth

Table 4 — Nitrided case depth of peripheral surface and bottom-side face

Dimensions in millimetres

Nitrided case depth min.
Code
Peripheral surface Bottom side face

NBO030 0,03 0,010

NB050 0,05 0,015

NBO070 0,07 0,020

NB090 0,09 0,020

NB110 0,11 0,030

NB130 0,13 0,030
NOTE Nitrided case depth on top side face and on inside surface not
specified.

Table 5 — Nitrided case depth of peripheral surface and side faces

Dimensions in millimetres

ode Nitrided case depth min.
Peripheral surface Side faces
NTO030 0,03 0,010
NTO050 0,05 0,015
NTO070 0,07 0,020
NT090 0,09 0,020
NT110 0,11 0,030
NT130 0,13 0,030
NOTE Nitrided case depth on inside surface not specified.

© 1SO 2003 — Al rights reserved 7
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6 Force factors

The tangential and diametral forces given in Table 7 shall be corrected when additional features are being
used.

For common features, multiplier correction factors given in Table 6 shall be used. The force correction factors
for the ratio m/(ds — a4), as given in ISO 6621-4, shall be used.

Table 6 — Force correction factors for chromium plated, spray coated and nitrided HK and HKB rings

& Eactor
olm CRF | CR1 | CR2/SC1 | CR3 | sC2 | CR4/sC3 | sc4 :?823:::%1;{)
38 < ¢, < 50 1 | o080 | o071 — | o063 — — 1,03
50 < 4, <75 1 | o087 | o081 075 | 075 | 069 | 064 1,03
75 < d, <100 1 | 091 08 | 082 | 082 | o078 | 074 1,03
100 < §, <125 1 | 093 | o089 | 08 | 086 | 082 | 079 1,03
125 < 4, < 160 1 | 094 | 001 089 | 089 | 086 | 083 1,03

7 Dimensions

See Table 7

8 © ISO 2003 — Al rights reserved


https://standardsiso.com/api/?name=c234d6b7edf13c4cec561231e133ec87

ISO 6624-4:2003(E)

(blank page)

© 1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=c234d6b7edf13c4cec561231e133ec87

ISO 6624-4:2003(E)

Table 7 — Dimensions of HK and HKB half keystone rings

Nom- Nominal value Method A Method B
inal | Radial wall of ring width

diam-| thickness Measured
eter value

1 a4 hy ag | ag Measured value hsa hg (ref.) ag
Column Ref. For A4 shown in column Column

Tolerance | 1 2 3(14]|5]|6 1 2 3 4 5 6 |Tolerance| 1 2 34|56 Tolerance

38 (1,3
— 0,6 1,169 1,16 0,69

39

40
41
42
43
44

0,8 1,143 1,13 0,90
45

46
47

49 max.

50
51
52

53 0

0
1.9 —|— il 0,024 —|— 019
54 +0,1%

1,118{1,418 For phos- |1.11|1.41 1,10| Fgr phos-

phated - | — hated
PO PO

surface: surface:

55 Within|

Q
|
|
|
|

1,2
56 ring:
57 0,15 mpx. +0,01 +0,08
-0,024 -0,19
58

59 (2,1

60
61
62
63

64 0,6

1,116(1,416 1,10(1,40 1,09

2,3
65 max.

66
67
68
69

70
2,5

71
1,75/ 2,0 1,5 0.7 1,053|1,353(1,603|1,853 1,04|1,34(1,59|1,84 1,60
72 max.

73

10 © 1SO 2003 — Al rights reserved
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Table 7 (continued)

Dimensions in millimetres

Closed gap Tangential force Diametral force
Fy Fy Nominal
N N diameter
s4 | Tolerance For h, shown in column Tolerance For A4 shown in column Tolerance d,
1 2 3 4 5 6 1 2 3 4 5 6
7,0 38
8,1 39
8,1 40
8,1 41
8,1 42
8,1 43
B B 8,0 B 44
9,2 45
9,2 46
9.2 47
9.0 48
0,15
9,0 49
4,2 53 9,0 11,4 50
4,8 6,1 10,3 13,1 51
4,8 6,1 10,3 13,1 52
4,7 6,0 10,1 12,9 53
4,7 6,0 B B — -~ ;ﬁoﬁ:\j 10,1 12,9 B B — Fjig:A’SIfN 54
40,2 4,7 6,0 10,1 12,9 55
0
B eoowir| 0| 7 sdowir|
53 6,8 F=10N| 11,4 14,6 215N 57
52 6,7 11,2 14,4 58
52 6,6 11,2 14,2 59
5,1 6,5 11,0 14,0 60
5,0 64 10,8 13,8 61
57 7.3 12,3 15,7 62
5,6 7,2 12,0 15,5 63
5,6 7.2 12,0 15,5 64
55 71 11,8 15,3 65
02 55 7,0 11,8 15,1 66
54 6,9 11,6 14,8 67
6,2 7.9 13,3 17,0 68
6,1 7,8 13,1 16,8 69
6,0 7,7 9,2 10,6 12,9 16,6 19,8 22,8 70
6,0 7,7 9,1 10,5 12,9 16,6 19,6 22,5 71
59 7,6 9,0 10,4 12,7 16,3 19,4 22,3 72
58 75 8,9 10,2 12,5 16,1 19,1 22,0 73

© 1SO 2003 — Al rights reserved 11
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Table 7 (continued)

Nom-
inal
diam-
eter

Radial wall
thickness

a4

Tolerance

Nominal value
of ring width

e

Ref.

a7

Method A

Measured value ;%

For hy shown in column

2

3

4 5 6

Tolerance

Method B

hy (ref.)

Column

Measured
value

&

Tolerance

74

75
76
77
78
79

2,7

80
81
82
83
84

2,9

85
86
87
88
89

3.1

90
91
92
93
94

3,3

95
96
97
98
99

3,5

+0,1
Withinfa
ring:

0,15 max.

1,5 11,75 2,0

100
101
102
103
104

105
106
107
108
109

3,7

3,9

12

775(2,0 25—

2,0

0,7
max.

1,053

1,353

1,603

1,853

1,289

1,539

1,789

2,289

0
-0,024

For phos-
phated
PO
surface:

+0,01
-0,024

1,04,

1,34{1,59(1,84

1,28

1,53(1,78(2,28 —

0
-0,19

For phos-
hated
PO
surface:

+0,08
-0,19

2,07

+0,20
Within a
ring:

0,20 max.

3,0

2,789

2,78

© 1SO 2003 — Al rights reserved
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Table 7 (continued)

Dimensions in millimetres

Closed gap Tangential force Diametral force
Fy Fy Nominal
N N diameter
s4 | Tolerance For h, shown in column Tolerance For A4 shown in column Tolerance d,
1 2 3 4 5 6 1 2 3 4 5 6
0,2 02 6,6 85 | 101 | 11,7 14,2 | 183 | 21,7 | 251 74
65 | 84 | 99 | 11,6 140 | 181 | 21,3 | 247 75
64 | 82 | 98 | 11,3 138 | 17,6 | 21,1 | 242 76
63 | 81 96 | 11,1 135 | 174 | 206 | 238 77
6,1 79 | 94 | 109 131 | 17,0 | 202 | 233 78
70 | 90 | 107 | 124 151 | 194 | 230 | 266 79
69 | 89 | 106 | 12,2 148 | 191 | 228 | 262 80
68 | 88 | 104 | 121 146 | 189 | 224 (260 81
0,25 67 | 87 | 103 | 11,9 144 | 187 | 224, | 256 82
66 | 86 | 102 | 11,8 142 | 1855) 21,9 | 254 83
65 | 84 | 100 | 116 | — 140 |48 | 215 | 249 | — 84
74 | 96 | 114 | 132 1591206 | 245 | 284 85
73 | 95 | 11,3 | 130 157 | 204 | 243 | 280 86
72 | 93 | 11,1 | 129 155 | 200 | 239 | 27.7 87
7.1 92 | 110 | 127 153 | 198 | 237 | 27.3 88
70 | 91 | 108 | 125 — 151 | 196 | 232 | 269 — 89
90 | 106 | 123 | 157 2351%’:\5 192 | 228 | 264 | 338 €<(2’:A’5'fN 90
101 | 12,1 | 140 | 17.9 21,8 | 26,0 | 301 | 385 91
025 | 100 | 119 | 138 | 176 214 | 256 | 20,7 | 37,8 92
+20 % if +40 % if
98 | 116 | 135 | 172 F,>10N| 210 | 249 | 290 | 37,0 £ >215N 93
96 | 114 | 13,2769 205 | 245 | 245 | 36,3 94
93 | 111 | 129 165 201 | 239 | 277 | 355 95
10,6 | 12,6N\]A44,7 | 188 228 | 271 | 316 | 404 96
104 | A257| 145 | 185 225 | 269 | 312 | 399 97
108 123 | 143 | 183 221 | 264 | 307 | 39,3 98
0,2 | 12,1 | 141 | 180 21,8 | 26,0 | 303 | 387 99
03 17,7 | 13,9 | 17,7 | 216 381 | 2098 | 381 | 464 100
174 | 136 | 174 | 212 375 | 293 | 375 | 457 101
19,8 | 155 | 19,8 | 242 427 | 333 | 427 | 520 102
196 | 153 | 196 | 239 421 | 328 | 421 | 513 103
19,3 | 151 | 193 | 235 415 | 324 | 415 | 505 104
[ 100 | 148 | 190 | 231 | 408 [ 319 | 408 | 408 105
18,7 | 14,6 | 187 | 228 402 | 314 | 402 | 490 106
184 | 14,3 | 184 | 224 39,5 | 30,8 | 395 | 481 107
209 | 163 | 209 | 255 449 | 350 | 449 | 5438 108
20,5 | 159 | 205 | 250 440 | 343 | 440 | 537 109

© 1SO 2003 — Al rights reserved 13
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Table 7 (continued)

Nom-
inal
diam-
eter

4

Tolerance

Radial wall
thickness

Nominal value
of ring width

e

Ref.

a7

Method A

Measured value /;°
For hy shown in column

1 2‘3‘4‘5

Tolerance

Method B

hy (ref.)

Column

Measured
value

g

Tolerance

110
111
112
113
114

3,9

115
116
17
118
119

41

120
121
122
123
124

4,3

125
126
127
128
129

4,5

130
131
132
133
134

4,7

135
136
137
138
139

4,9

140
141
142
143
144

51

145

14

+0,2
Within|
ring:

0,20 m

jo)

BX.

2,0

3,5

2,0

0,7
max.

1,789

4 — 2,289(2,789

3,289

0
-0,024

For phos-
phated
PO
surface:

+0,01
-0,024

— 2,28(2,78/3.28

-0,19

For phos-
hated
PO
surface:

2,07

+0,08
-0,19
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