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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
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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 6626101 [11] and 1ISO 6627121,

Th atamaondfaatiirac And Al A oianal tallac Ao Aantad 1 e ot AF 1ICM C0DA conctitiba o e d f
e common-features-and-dimensiona-tables-presented-in-this—part-ei+S0-6624—censtitute-a—brpad range o

varigbles and, in selecting a particular ring type, the designer must bear in mind the conditions ‘'uphder which it
will Qe required to operate.

It is|also essential that the designer refer to the specifications and requirements.of 1SO 6621-3[4 and
ISO Bb621-4 before completing selection.

© 1SO 2003 — Al rights reserved \
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INTERNATIONAL STANDARD

ISO 6624-2:2003(E)

Internal combustion engines — Piston rings —

Part 2:

Ha

If keystone rings made of cast iron

of cast iron,
reciprocating

For dated
referenced

ires and the
ive the force
rings.

1 BScope

This|part of 1ISO 6624 specifies the essential dimensional features of half keystane/fings made
types HK and HKB, having diameters of from 38 mm up to and including 160 mm, used in
interpal combustion piston engines.

2 Normative references

The |following referenced documents are indispensablecfor the application of this document.
refenences, only the edition cited applies. For undated references, the latest edition of the
docyment (including any amendments) applies.

ISO p621-4, Internal combustion engines — Piston rings — Part 4: General specifications

3 Dverview

The [half keystone ring types are specified in Table 1 and Figures 1 and 2. Their common feat
dimgnsions of those features’are specified in Tables 2 and 3 and Figures 3 to 8. Tables 4 and 5 ¢
factgrs for the differentring types, while Table 6 gives the dimensions and forces of half keystone
4 Ringtypes and designation examples

NOTE—Fortheangte of tratfkeystorme Tings; thesame definitiomand - measurementappty as for keystone rings (see
ISO 6621-2).

4.1 Type HK — Straight faced half keystone ring 7°

411

General features

See Table 6 for dimensions and forces.

hg values are calculated based on 7, + 0,05 mm.

© 1SO 2003 — Al rights reserved
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Figure 1 — Type HK

4.1.2 Designation
EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-2, being a 7° half keystong ring
made of cast|iron, with a straight faced peripheral surface (HK), of 4, = 90 mm (90), of nominal ring width 7, = 1,6 mm
(1,5), made of heat treated martensitic sphereidal graphite cast iron, subclass 53 (MC53), and having a chromium plated
peripheral sufface with a minimum thickness*0;1 mm (CR2):

Piston rjng ISO 6624-2 HK - 90.x-1,5 - MC53/CR2
4.2 Type|HKB —Barrel faced half keystone ring 7°
421 GenTraI features

See Table 6

for dimensions and forces.

hsz values are calculated based on 7, + 0,06 mm.

© 1SO 2003 — Al rights reserved
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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 has hag hae tol. haz Iy 13 hg?

1,0 0,25 0,50 +0,15 0,75 0,50
0,003...0,012

1,2 0,30 0,60 +0,20 0,90 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

25 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 cast
(1,5), made o
a minimum th

Pistonr

5 Comn
5.1 Type
511

Key

1  mark
4

on features

Uncoated rings

a) Type HK

ng ISO 6624-2 HKB - 90 x 1,5 - MC12/CR2

HK and HKB — Half keystone ring

1

b) Type HKB

Designation of a piston ring complying with the requirements of 1SO 6624-2, being a 7° half keyston
iron, with a barrel faced peripheral surface (HKB), of d; =90 min (90), of nominal ring width 4, =1,
non-heat-treated grey cast iron, subclass 12 (MC12), and having a chromium plated peripheral surfacg
ckness of 0,1 mm (CR2):

B ring
b mm
b with

Figure 3 — Uncoated rings

© 1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=6e6773ce7d573e1a58527536d3e85451

ISO 6624-2:2003(E)

5.1.2 Chromium plated or spray coated rings

51.21 Fully faced

1 1
a) Type HK b) Type HKB
Key
1  rpark

Figure 4 — Fully faced rings

5.1.3.2 Semi-inlaid

1 1
a) Type HK b) Type HKB
Key
1  rpark

Figure 5 — Semi-inlaid rings

5.1.4.3 Inlaid (not recommended for chromium plated rings)

1 1
a) Type HK b) Type HKB
Key
1 mark

Figure 6 — Inlaid rings

© 1SO 2003 — Al rights reserved 5


https://standardsiso.com/api/?name=6e6773ce7d573e1a58527536d3e85451

ISO 6624-2:2003(E)

5.2 Chamfered edges — Type HK and HKB rings — Outside and/or inside chamfered edges

(KA, KI)
: ) . 1
A A
X Y X Y
a) HKrings b) HKB rings
Key
1 mark

Figure 7 — Outside and inside chamfered edges (KA, Kil)

Table 2 — KA and Kl<dimensions

Dimensions in millimetres

dy KA KI
38 <d; <50 0,2 max. 0,2 max.
50 < d, £125 0,3+0,1 0,3+0,15
125 &d; < 160 0,4+0,1 0,4+0,15

5.3 Type|HK and HKBrings (fully faced, semi-inlaid) — Plating/coating thickness

(RF..€R4 CR1E, CR2E
SE1.SCL SCIE..SCLE SCIF...SCLF
a) Fully faced b) Semi-inlaid c) Inlaid

Figure 8 — Plating/coating thickness

6 © 1SO 2003 — Al rights reserved
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Table 3 — Plating/coating thickness

ISO 6624-2:2003(E)

Dimensions in millimetres

6

The
othe

For

Chromium plating Spray coating Thickness
code code min.
CRF — 0,005
CR1 SC1 0,05
CR2 SC2 0,10
ER32 $632 045
CR42 SC42 0,20

@  Not recommended for rings hy <1,5.

Force factors

given in ISO 6621-4 shall be used.

tangential and diametral forces given in Table 6 shall be correctedlwhen additional features
than grey cast iron with a modulus of elasticity, E,,, of 100 GN/#2, or both, are used.

common features, multiplier correction factors given in Tables 4 and 5 and the force corre

Table 4 — Force correction factors for HK'and HKB rings with features KA or K

KA

Factor
Ki

0,98

0,98

(fully faced, semi-inlaid and inlaid type)

or materials

ction factors

Table 5 — Force correction factors for chromium plated and spray coated HK and HKB rings

d, Factor
mm CRF CR1 CR2/sC1 CR3/sC2 CR4/SC3 Sc4
38dy <50 1 0,81 0,70 0,64 — —
50 <d; <75 1 0,90 0,85 0,81 0,75 0,71
75 <d; <100 1 0,92 0,88 0,85 0,81 0,77
100 < d; <125 1 0,94 0,91 0,88 0,86 0,83
125 < d; <160 1 0,95 0,92 0,90 0,88 0,85

7 Dimensions

See Table 6.

© 1SO 2003 — Al rights reserved
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Table 6 — Dimensions of HK and HKB half keystone rings

Nominal | Radial wall Nominal value of Method A Method B
diameter| thickness ring width
a a Measured
dy 1 hy ag | a; Measured value /5 hy (ref.) value
Column Ref. For h1 shown in column Column ag
Tolerance | 1 2 3 4 5 1 2 3 4 5 | Tolerance | 1 2 3 4 5 Tolerance
38 1,6
0,6 1,169 1,16 0,69
39 1,65
40 1,65
41 1,7
42 1,75
43 1,8
44 1,85
0,8 1,143 1,13 0,90
45 1,9
46 1,9
47 1,95
48 2 0,5
49 |2,05 max.
50 2,1
51 2,15
52 2,15
53 2,2
— | = =) — 0 — | =
54 [2,25| |+0,15 ~0.024 19
1,118|1,418 For oh 1,11(1,41 1,10
55 2,3 | Withina oLpt ZS' For phos-
. - — | phate — phatfd PO
56 2,35( | ring: PO surface:
surface: 08 ’
57 2.4 | 415 max. +0,01 “q1o
-0,024
58 2,4
59 2,45
1,0
60 2,5
61 2,55
1,5
62 2,6
63 2,65
64 2,65 0.6
11,116 1,416 1,10{1,40 1,09
65 27 max.
66 2,75
67 2,8
68 2,85
69 2,9
70 2,9
71 2,95 07
1,75 2,0 1,5( 7 11,053]1,353 (1,603 (1,853 1,04|1,34(1,59(1,84 1,60
max.
72 3
73 3,05

8 © 1SO 2003 — Al rights reserved
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Table 6 (continued)

Dimensions in millimetres

Closed gap Tangential force Diametral force

Fy Fy Nominal
N N diameter

84 Tolerance For hy shown in column Tolerance For hy shown in column Tolerance d,

1 2 3 4 5 1 2 3 4 5

73 38

— — 77 — 39

73 40

75 41

— — 8,0 — 42

84 43

8,6 44

8.8 45

8,4 46

— — 8,6 — 47

8,8 48

0,19

9.2 49

4,4 5,6 95 12,0 50

4,5 58 9,7 12,5 51

4,3 55 9,2 11,8 52

4,5 58 9,7 12,5 53

— — o — — ol

ek A

+0,2 4,7 6,1 10,1 13,1 55

° 4,8 6,2 B 10,3 13,3 B 56

+20 % if +20 A if

5,0 6,4 F,>10N 10,8 13,8 Fy=215N 57

4,8 6,2 10,3 13,3 58

4,9 6,3 10,5 13,5 59

5,0 675 10,8 14,0 60

5,2 6,6 11,2 14,2 61

5,3 6,8 11,4 14,6 62

54 7,0 11,6 15,1 63

52 6,7 11,2 14,4 64

53 6,9 11,4 14,8 65

5.4 7.0 (NRY) 15,1 66

0,2

56 7,2 12,0 15,5 67

57 7,4 12,3 15,9 68

58 75 12,5 16,1 69

5,6 73 8,6 10,0 12,0 15,7 18,5 21,5 70

58 75 8,9 10,3 12,5 16,1 19,1 22,1 71

59 7,6 9,1 10,5 12,7 16,3 19,6 22,6 72

6,0 7.8 9,2 10,7 12,9 16,8 19,8 23,0 73

© 1SO 2003 — Al rights reserved 9


https://standardsiso.com/api/?name=6e6773ce7d573e1a58527536d3e85451

ISO 6624-2:2003(E)

Table 6 (continued)

Nominal | Radial wall Nominal value of Method A Method B
diameter| thickness ring width
a a Measured
dy 1 hy ag | a; Measured value hy hy (ref.) value
Column Ref. For /1y shown in column Column 9
Tolerance | 1 2 3 4 5 1 2 3 4 5 | Tolerance | 1 2 3 4 5 Tolerance
74 3,1
75 3,15
76 3,15
77 3,2
78 3,25
79 3,3
80 3,35
81 34
1,2 — 11,5 1,053(1,3531,603|1,853| — 1,04{1534(1,59(1,84| — (1,60
82 34
83 3,45
84 3,5
85 3,55| |£0,15
86 3,6 | Withina
_ 1,5 (1,75) 2,0
87 3,65| | rng:
88 3,65 (,15 max.
89 3,7
0
90 3,75 -0,024 -0,19
91 3,8 0,7 For phos- For phos-
92 385 max. phated PO phated PO
’ surface: surface:
0,01 08
93 3.9 t0,024 : 19
94 3,9
— 2,5 — [1,289]1,539(1,789(2,289 — [1,28]1,563|1,78 (2,28
95 3,95
96 4
97 4,05
98 4,1
99 4,15
2,07
100 |4,15 2,0
101 4,2
102 (4,25
103 |4,25| +0,20
104 4,3 | Withina
) 1,75/ 2,0 [2,5| 3,0 | — 1,539(1,78912,289|2,789| — 1,563|1,78(2,28(2,78| —
105 [4,35| rng:
106 4.4 0,20 max.
107 4.4
108 |4,45
109 4,5
10 © 1SO 2003 — Al rights reserved
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Table 6 (continued)

Dimensions in millimetres

Closed gap Tangential force Diametral force
Fy Fy Nominal
N N diameter
84 Tolerance For A4 shown in column Tolerance For h shown in column Tolerance d,
1 2 3 4 5 1 2 3 4 5
02 +0.2 6,1 7.9 94 | 109 131 | 170 | 202 | 234 74
0,2 0,0 9,9 11,1 13,3 17,2 20,4 23,9 75
6,0 78 93 | 108 129 | 168 | 200 | 232 76
6,2 8,0 95 | 111 133 | 17,2 | 204 | 239 77
6,3 8.1 97 | 112 135 | 174 | 209 | 241 78
6,4 83 98 | 114 138 | 17,8 | 211 | 245 79
6,4 84 | 100 | 116 138 | 181 | 215 | 249 80
6,6 86 | 103 | 119 142 | 185 | 22(0~1~256 81
0,25 6,4 84 | 100 | 116 138 | 181 | 215 | 249 82
6,5 85 | 101 | 118 140 | 188, | 217 | 254 83
6,6 86 | 103 | 120 142 Htes | 227 | 258 84
6,8 88 | 105 | 123 1480 189 | 226 | 264 85
6,8 89 | 107 | 124 126 | 191 | 230 | 267 86
6,9 91 | 109 | 126 148 | 196 | 234 | 27.1 87
6,8 89 | 106 | 123 146 | 191 | 228 | 264 88
6,9 90 | 108 | 126 148 | 194 | 232 | 271 89
91 | 109 | 127 | 163 ;tiof(/;:j 196 | 234 | 27,3 | 350 Fj 302:/’5”,\‘ 90
92 | 11,0 | 129:]C165 198 | 237 | 277 | 355 91
+0.25 — 94 | 112 | 13)| 168 — 202 | 241 | 282 | 36,1 92
+20 % if +20 % if
95 | 114 fN133 | 17,1 | F=10N 204 | 245 | 286 | 368 |Fy=215N 93
93 |41 | 130 | 167 200 | 239 | 280 | 359 94
95~ 11,3 | 132 | 17,0 204 | 243 | 284 | 366 95
9% | 115 | 135 | 17.3 206 | 247 | 290 | 37,2 9%
—~ 97 | 11,7 | 136 | 17,5 — | 209 | 252 | 202 | 376 97
99 | 119 | 139 | 17.8 213 | 256 | 299 | 383 98
10,0 | 120 | 140 | 180 215 | 258 | 301 | 387 99
o2 18 | 137 | 17,7 | 216 253 | 295 | 381 | 464 100
11,9 | 139 | 179 | 21,9 256 | 209 | 385 | 47,1 101
27 | 1471 [ 182 | 223 760 | 303 | 391 | 47.0 102
122 | 143 | 184 | 225 263 | 30,7 | 396 | 484 103
120 | 140 | 181 | 221 258 | 30,1 | 389 | 47,5 104
121 | 142 | 183 | 223 | 260 | 305 | 303 | 470 | 105
122 | 143 | 185 | 226 263 | 30,7 | 398 | 486 106
12,0 | 140 | 181 | 222 258 | 301 | 389 | 47,7 107
121 | 142 | 183 | 224 261 | 305 | 393 | 482 108
122 | 143 | 185 | 227 263 | 307 | 398 | 488 109

© 1SO 2003 — Al rights reserved 11
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Table 6 (continued)

Nominal | Radial wall Nominal value of Method A Method B
diameter| thickness ring width
a a Measured
dy 1 hy ag | a; Measured value hy hy (ref.) value
Column Ref. For /1y shown in column Column 9
Tolerance | 1 2 3 4 5 1 2 3 4 5 | Tolerance | 1 2 3 4 5 Tolerance
110 |4,55
111 14,55
112 4.6
113 [4,65
114 47
115 47
116 (4,75
117 4,8
118 (4,85
119 (4,85
2,0 1,789 1,78
120 4,9
121 (4,95
122 14,95
123 5
124 15,05
125 [5,05
126 5,1
0
127|515 |+ 020 0024 419
128 | 5,2 | Withina 07 For phos- For phos-
— 25(30(35(20] = 2,289(2,789(3,289| phated | _ 2,2812,78(3,28|2,07|
. max. phated PO
129 |52 | ring: PO sutace:
surface: o8 ’
130 |5,25| ¢-20 max. 1001 4%
-0,024
131 53
132 53
133 (5,35
134 54
135 54
136 [5,45
137 55
138 5,5
139 (5,55
140 5,6
141  |5,65
142 |5,65
143 5,7
144 |5,75
145 |5,75
146 58
147 15,85

12 © 1SO 2003 — Al rights reserved
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Table 6 (continued)

Dimensions in millimetres

Closed gap Tangential force Diametral force
Fy Fy Nominal
N N diameter

84 Tolerance For hy shown in column Tolerance For hy shown in column Tolerance d,

1 2 3 4 5 1 2 3 4 5
14,5 18,7 22,9 271 31,2 40,2 49,2 58,3 110
42 8% 2275 2676 3075 3976 %84 572 11
— 14,4 18,6 22,8 27,0 — 31,0 40,0 49,0 58,1 112
14,6 18,8 23,1 27,3 31,4 40,4 49,7 58,7 113
14,7 19,1 23,4 27,7 31,6 41,1 50,3 59,6 114
14,5 18,7 23,0 27,2 31,2 40,2 49,5 58,5 115
14,6 18,9 23,1 27,4 31,4 40,6 49,7 58,9 116
— 14,8 19,1 23,4 27,8 — 31,8 414 50,3 59,8 117
14,5 18,7 23,0 27,2 31,2 40,2 49,5 58,5 118
il 14,7 19,0 23,3 27,6 316 40,9 50,1 59,3 119
% 14,8 19,2 23,6 28,0 31,8 41,3 50,7 60,2 120
15,0 19,5 23,9 28,3 32,3 41,9 51,4 60,8 121
— 14,7 19,1 23,5 27,8 b 3 31,6 41,1 50,5 59,8 122
14,9 19,3 23,8 28,2 32,0 41,5 51,2 60,6 123
15,0 19,5 23,9 28,4 32,3 41,9 51,4 61,1 124
14,7 19,1 23,5 27,9 31,6 41,1 50,5 60,0 125
14,9 19,4 23,8 282 32,0 41,7 51,2 60,6 126
— | 151 | 196 | 241.|C286 Ift3<°1°é’,i\§ — | 325 | 421 | 518 | 615 Fj <3°2‘1’/’5ifN 127
1025 15,3 19,8 24,4 29,0 32,9 42,6 52,5 62,4 128
° 15,0 19,5 24,0 28,4 32,3 41,9 51,6 61,1 129

+20 % if +20 A if
19,6 24,2 28,7 F> 10N 42,2 51,9 617 |Fy=215N 130
19,9 24,4 29,0 42,7 52,6 62,4 131
— o~ 19,5 24,0 28,5 — — 41,9 51,6 61,3 132
19,7 24,2 28,7 42,3 52,0 61,7 133
19,9 24,5 29,1 42,8 52,7 62,6 134
19,5 241 28,6 42,0 51,7 61,5 135
19,8 24,4 28,9 42,5 52,4 62,1 136
— — 20,0 24,6 29,3 — — 43,0 53,0 63,0 137
196 2472 2878 %422 52+ L an; 138
0,4

19,9 24,5 29,1 42,7 52,7 62,6 139
20,1 24,7 29,4 43,1 53,2 63,2 140
20,2 25,0 29,7 43,5 53,7 63,9 141
— — 19,9 24,5 29,2 — — 42,8 52,7 62,8 142
20,1 24,8 29,5 43,1 53,3 63,4 143
20,3 251 29,8 43,7 53,9 64,1 144
20,0 24,6 29,3 42,9 53,0 63,0 145
— — 20,1 249 29,6 — — 43,3 53,5 63,6 146
20,3 25,1 29,9 43,7 54,0 64,3 147
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