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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
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Introduction

The ISO 6622 series is one of a number of series of International Standards dealing with piston
rings for reciprocating internal combustion engines. Others are ISO 6621,[2] [3] [4] [5] ISO 6623,[6]
1SO 6624,[7] [8] [9] [10] ISO 6625, ISO 6626,[12] [13] [14] and ISO 6627[15] (see Bibliography for details).

The common features and dimensional tables presented in this part of ISO 6622 constitute a broad
range of variables and, in selecting a particular ring type, the designer must bear in mind the conditions
under which it will be required to operate.

It ls Alen accantinl that tho dacignor rafoar +to tha cnacificatione and roaniramantce af ISO At,zl_g[&] and
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ISO $621-4[16] before completing his selection.
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Internal combustion engines — Piston rings —

Part 2:

Re

ctangular rings made of steel

1 Ppcope

This| part of ISO 6622 specifies the essential dimensional features of rectangular ridgs m
typgs R, B, BA, and M having nominal diameters from 30 mm up to and including 160 n

reci

2

The
indi{
refel

Not

3
The

the dlimensions of those features are specified~in Tables 6 to 11 and Figures 7 to 22. Table

give
rect

4
4.1

4.1.

Figulre 1 showsthegeneral features of piston ring type R.

See

Table 1.3*for dimensions and forces.

rocating internal combustion piston engines for road vehicles and other applications.

Normative references

following documents, in whole or in part, are normatively refererced in this docum
pensable for its application. For dated references, only the (edition cited applies. R
ences, the latest edition of the referenced document (includifig any amendments) appli

hpplicable.

PDverview

rectangular ring types are specified in Tablég; 1 to 5 and Figures 1 to 6. Their common fi

hde of steel,
nm, used in

ent and are
or undated
bS.

patures and
5 12 and 13

the force factors for the different ring'types, while Table 13 gives the dimensions and forces of the

hingular rings.

Ring types and designation examples
Type R — Straight-faced rectangular ring

|  General featuses

© IS0 2013 - All rights reserved
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Figure 1 — Type R

4.1.2 Designation

EXAMPLE

ISO 6622-2)
d1 =60 mm
a chromium-
in the ISO rix

Piston ring
4.2 Type

4.2.1 Gen
See Table 1

Designation of a piston ring complying~with the requirements of this part of ISO 6622
being a steel, rectangular ring with a.straight-faced peripheral surface (R), of nominal dian
H0), of nominal ring width h1 = 1,2 mm (1,2), made of CrSi alloyed steel, subclass 62 (MC62), and
plated peripheral surface of a minighum thickness 0,1 mm (CR2). Parameters in parenthesis are
g designation:

IS0 6622-2R-60 x 1,2 ¢ MC62/CR2
B — Barrel-faced rectangular ring

eral features

B for dimensions and forces.

(i.e.
heter
with
used
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Figure 2.—Type B

Table 1 — Symmetrical'barrel dimensions and gauge width (hg)

Dimensions i

h millimetres

h1 hys h2e he tol. ha7 t2, t3 hga
0,8 0,20 0,40 +0,15 0,60 0,001...0,010 0,40
1,0 0,25 0;50 +0,15 0,75 0,001...0,011 0,50
1,2 0,30 0,60 +0,20 0,90 0,002...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
Q’f( n’l'\": 1’7|: 4 n’!:n ')’Qr\' 2’40

a  Gauge width (hg) only informative; may be used only if agreed between manufacturer and customer.

4.2.2 Designation

EXAMPLE

Designation ofapistonring complyingwith therequirements ofthispartofISO 6622 (i.e.IS0 6622-2)

being a steel, rectangular ring with a barrel-faced peripheral surface (B), of nominal diameter di = 60 mm (60),
of nominal ring width hq = 1,5 mm (1,5), made of martensitic steel (17 % Cr), subclass 66 (MC66), nitrided on the
peripheral surface and side faces (NT), to a depth of 0,03 mm min. on the peripheral surface (030), and with an
associated side face depth of 0,010 mm min. Parameters in parenthesis are used in the ISO ring designation:

Piston ring ISO 6622-2 B- 60 x 1,5 - MC66/NT030

© IS0 2013 - All rights reserved
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4.3 Type BA — Asymmetrical barrel-faced rectangular ring, h1 2 1,2mm

4.3.1 General features

See Table 13 for dimensions and forces.

Fy
Y X
[7 | 1
F; - &
Fy S N Yy
12 S
) O
hy hys
hae
haz
Key

1 referende plane
2 top sidelidentification mark

Figure 3 — Type BA

Table 2--—=/Asymmetrical barrel dimensions

Dimensions in millimetres

h1 hzs2 h26 h26 tol. h27 tob t3b
0,20 ¢ 0,35 ¢ 0,80 ¢
1,2 +0,15 ...0,005 0,005...0,016
0,28 0,43 0,90
1,5 0,35 0,50 +0,15 1,15 ...0,006 0,007...0,022
1,75 0,35 0,55 1,35 0,008...0,025
+0,20 ...0,007
2,0 040 0.60 150 0009 0030
2,5 0,45 0,70 1,80 0,011...0,035
+0,25 ...0,008
3,0 0,55 0,80 2,10 0,012...0,038
3,5 0,60 0,90 + 0,30 2,40 ...0,009 0,012...0,040

[

hz5 may be lowered for rings with reduced edge dimensions.

bty and/or t3 may be varied as agreed between manufacturer and customer.

¢ Recommended for bottom edge smaller than 0,2 mm.

© ISO 2013 - All rights reserved
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4.3.2 Designation

EXAMPLE Designation of a piston ring complying with the requirements of this part of ISO 6622 (i.e.
ISO 6622-2) being a steel, rectangular ring with an asymmetrical barrel-faced peripheral surface (BA), of nominal
diameter d1 = 80 mm (80), of nominal ring width h; = 1,5 mm (1,5), made of martensitic steel (17 % Cr), subclass
66 (MC66), nitrided on the peripheral surface and side faces (NT) to a depth of 0,05 mm min. on the peripheral
surface (050), and with an associated side face depth of 0,015 mm min. Parameters in parenthesis are used in the
ISO ring designation:

Pistpn rimng ISV 0624-Z2bA-o0U X 1,50 - MLOO/N1TUOU

4.4 | Type M — Taper-faced rectangular ring

NOTE Taper M1 excluded.

4.4.1 General features

See Table 13 for dimensions and forces.
Fy

Y l X

Fy
Key
1 referencegplane
2 pop sidé&jidentification mark
Ia y. | T DA
llsulc“l‘ l_ypc VL
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Table 3 — Taper

Dimensions in millimetres

Nitrided rings and chromium-plated or spray-coated rings with peripheral surface groundc
Code with IFa (top side) with IFU2d (bottom side)
Taper Tolerance
Taper Tolerance Taper Toleranceb
M2 30 30 — —
M3 60 +60 60 +60 60
0 0

M4 90 90 90 5
M5 | 20 120 120

a  [Fand IF are explained in Figures 24 and 25.
b For M rings (negative twist type) M3, M4, and M5, the twist angle should not exceed 90 % of the minimum taper angle.

¢ For chromium plated rings with tapered peripheral surface not ground, the tolerance shall be increased by 10| (e.g.
M3 = 60: +80 for M rings or +(7)0 for M rings with IF or IFU).

d  [FU not recommended for rings with hy < 1,2 mm.

4.4.2 Designation

EXAMPLE Designation of a piston ring complying with the requirements of this part of ISO 6627 (i.e.
ISO 6622-2) peing a steel, rectangular ring with 60" taper-faced peripheral surface (M3), of nominal diameter
d1 = 60 mm {60), of nominal ring width h1 = 1,5 mm (1,5), made of alloyed steel (CrSi), subclass 62 (MC62),[with
a chromiumiplated peripheral surface of a minimum thickness of 0,1'mim (CR2). Parameters in parenthesis are
used in the I$0 ring designation:

Piston ring ISO 6622-2 M3 - 60 x 1,5 - MC62/CR2

5 Comnjon features
5.1 TypeR — Straight-faced rectangular ring

5.1.1 Nitgided/PVD rings
1

/

| S0 e

1 top sidefidentification mark

Figure 5 — Nitrided/PVD type R rings

6 © IS0 2013 - All rights reserved
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5.1.2 Chromium-plated or spray-coated rings

5.1.2.1 Fully faced

/

-

Figure 6 — Fully faced type R rings

Key

1 top side identification mark

5.1.2.2 Inlaid, h1 2 1,2 mm (not recommended for chromium-plated rings)

1

/

| A B

1 fop side identification mark

Figure 7 —'Inlaid type R rings

5.2 | Type B — Barrel-faced rectangular ring

5.2.1 Nitrided/PVD rings
1

/

/.

1 topside identification mark

Key

Figure 8 — Nitrided/PVD type B rings

© IS0 2013 - All rights reserved 7


https://standardsiso.com/api/?name=0d8a8768ad3417f3a9c92007273e7935

IS0 6622-2:2013(E)

5.2.2 Chromium-plated or spray-coated rings

5.2.2.1 Fully faced

Key

1 top sidefidentification mark

Figure 9 — Fully faced type B rings

5.2.2.2 Inflaid, h1 2 1,2 mm (not recommended for chromium-plated rings)

1

/

| o aF

1 top sidefidentification mark

Figure 10 — Inlaid type B rings

5.3 Type BA — Asymmetrical barrelsfaced rectangular ring, h1 2 1,2 mm

5.3.1 Nitrided/PVD rings
1 1

/ /

7/

1 top sidelidentification mark

Key

Figure 11 — Nitrided/PVD type BA rings

8 © IS0 2013 - All rights reserved


https://standardsiso.com/api/?name=0d8a8768ad3417f3a9c92007273e7935

IS0 6622-2:2013(E)

5.3.2 Chromium-plated or spray-coated rings

5.3.2.1 Fully faced

/ /

o1 o

1 top side identification mark

Figure 12 — Fully faced type BA rings

5.3.2.2 Inlaid, h1 2 1,2 mm (not recommended for chromium-plated rings)

1 1

/

| 70 @

1 fop side identification mark

Figure 13 —'Inlaid type BA rings

5.4 | Type M — Taper-faced rectangular ring
5.4.1 Fully tapered

5.4.1.1 Uncoated/Nitrided/PVD rings
1 1 1

/ / /

Kzl =N/=

1 top side identification mark

Figure 14 — Uncoated/Nitrided/PVD type M rings

© IS0 2013 - All rights reserved 9


https://standardsiso.com/api/?name=0d8a8768ad3417f3a9c92007273e7935

IS0 6622-2:2013(E)

5.4.1.2 Chromium-plated or spray-coated rings

5.4.1.2.1 Fully faced

Key

1

/

v

1

/

Vo= &

—

1 topside

5.4.1.2.2

Key

1 topside

54.2 Ta
ripheral s

Key

identification mark

Figure 15 — Fully faced type M rings

[nlaid, h1 2 1,2 mm (not recommended for chromium-plated rings)
1 1 1

/ / /
Figure 16 — Inlaid'type M rings

% Vo Y

identification mark

ﬂer-faced rectangular ring with'partly cylindrical machined (LM) or lapped (LP) petf

rface

1

/

%

h24

1 topside

identification mark

10

Figure 17 — Partly cylindrical or lapped type M rings
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Table 4 — Axial dimensions of the cylindrical part of peripheral surface hy4

Dimensions in millimetres

h1 hp42 h24
max. max. each side of gap up
to 30°
1,0 0,4 0,7
1,2 0,4 0,8
1,5 0,5 1,0
1,75 0.6 12
2,0 0,7 1,4
2,5 0,8 1,6
3,0 1,0 2,0
3,5 1,2 2,3
a  Partly cylindrical peripheral surface shall be visible,

5.5 | Type R, B, BA, and M rings (positive twist type) — Internal bevel top side

as

*
300150
lllg

hy

a

a

a)[Commonly used in rings with'h{ = 1,2 mm b) Commonly used in rings with h; £ 1,2 mm

Figure 18 — Internal bevel (IF)

5.6 | Type M rings (negative twist type), taper M3 to M5 — Internal bevel bottom side

See Table 3.

"’"‘\A43 M

=l

)

as

hy

Figure 19 — Internal bevel bottom side (IFU)

© IS0 2013 - All rights reserved 11
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Table 5 — h19 dimensions for rings h1 < 1,5 mm

Dimensions in millimetres

h19
d1
Tolerance

30 <d; <100 0,6 x hy iy

Table 6 — a3 dimensions for rings h; 2 1,5 mm

Dimensionsmmittinmetres

as
d1
Tolerance
30 < dj < 80 0,8 x a 02
80 < dy < 160 0,8 x aj 03

5.7 Typ€R, B, BA, and M rings — Outside and inside rounded/edges

@3,
Y

Figure 20— 'Outside and inside rounded edges

Table 7 — hy and hy dimensions

Dimensions in millimetres

max. max.
08=<h1<1,5 0,25 0,30
h121,5 0,30 0,40

5.8 TypeR, B, BA, and M rings (fully faced and inlaid) — Plating/coating thickness

PC001..PC040
CRF...CR4
SC1..5C4 SC1F..SC4F

Figure 21 — Plating/coating thickness

12 © IS0 2013 - All rights reserved
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Table 8 — Chromium plating/spray coating thickness

Dimensions in millimetres

Chromium plat- | Spray coating Thickness
ing code code min.
CRF — 0,005
CR1 SC1 0,050
CR2 Sc2 0,100
CR3a SC3a 0,150
CR37 ST 0,200
a  Notrecommended for rings with h1 < 1,2.

Table 9 — PVD coating thickness

Dimensions in millimetres

Code Peripher:fll surface

min.
PC001 0,001
PC0O03 0,003
PC006 a 0,006
PC010a 0,010
PC020a 0,020
PC030a 0,030
PC040 a 0,040

a  Notapplicable todiamond-like carbon (DLC) coatings.

5.9 | Type R, B, BA, and M rings = Nitrided case depth

NT030..NT130 —_|

Ll 4

Figure 22 — Nitrided case depth

YR

Table 10 — Nitrided case depth

Dimensions in millimetres

. Nitrided case depth min.
- Peripheral surface Side faces
NTO030 0,03 0,010
NTO050 0,05 0,015
NT070 0,07 0,020
NT090 0,09 0,020
NT110 0,11 0,030
NT130 0,13 0,030

© IS0 2013 - All rights reserved
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6 Force factors

The tangential and diametral forces given in Table 13 shall be corrected when additional features are
being used. For common features, the multiplier factors given in Tables 12 and 13 shall be used.

Table 11 — Force correction factors for R, B, BA, and M rings with features IF and taper

Factor
M2 or M3 M4 or M5 IF
0,98 0,96 0,88

Table 12 — Force correction factors for chromium-plated, spray-coated, PVD-coated, and
nitrided R, B, BA, and M rings (fully faced and inlaid type)

d1 Factor
mm CRF/PC001... CR1/ CR2/SC1 | CR3 | SC2 | CR4/SC3 | SC4)|NT030...NT[130
PC030 PC040
30<d1 <50 1 0,80 0,71 — | 0,63 — — 1,03
50 <d1 < 7p 1 0,87 0,81 0,75 | 0,75 069 0,64 1,03
75 <dy <100 1 091 0,86 0,82 | 0,82 0,78 0,74 1,03
100 < d1 < 125 1 0,93 0,89 0,86 | 0,86 0,82 0,79 1,03
125<d1 <160 1 0,94 091 0,89 [«0,89 0,86 0,83 1,03

7 Dimensions and forces

See Table 13.

14 © IS0 2013 - All rights reserved
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Table 13 — Dimensions and forces of R, B, BA, and M rectangular rings made of steel

Dimensions in millimetres

:i:,:::::‘ Rtﬁ:-a v:';tsll Ring h“" dth Clos Z :‘l gap Tangengal force Diamet;dal force E{omillal
dy @ [N] [N] dy
[Tolerance] Tolerance Tolerance For h1 shown in col Tolerance For h: shown in column Tolerance
1/12]3]4[5]6/7 11213 ]4 1S 6 7 1 2 3 451617
30 3.0 43|54 |65 30
31 ? 43|54 E 31
2 | —|—[3.0] 435465 32
33 — 42|52 6.—2 33
34 ] 3,_4 48|60 7,_3 34
S -134 50|62|73 35
6 13 -[34 5,062 ; 36
7 —|-|35 50|62 7,-5 37
8 -134 48|60 7,—3 38
— 0,010 1
9 4015 _ 0,025 3.3 3.9 +30%if [S.7(71]|84 +$0%if 39
¢ Withina |, eliof12| |—|—|— :E::EE‘;’S& o1s| ‘22 o FreioN 1577 Sal N e
1 15, 1";“::“ surface: 3.3| 3.9 420 %if 5.7 |74 ﬁ +o%if 41
2 ’ gggg —13.3] 3.9 F210N (S7 |21 ﬁ' Fa}215N 42
3 3.3 3.9 5717184 43
4 32139|—|—|—|— 55|69 ? | e e 44
5 3,1/3,8 45 668297 45
6 3,1(3,8| 4.5 66|82 9—7 46
7 - 13.7) 45 64|80 9_,7' 47
s |V - 37| 45 64|80 [97] 48
9 - 13.7) 45 64|80 ? 49
0 ] 3,013,7| 445,86, 6418095 (12,0 50
1 F . 3,4/14,3| S\1 | 6.4 74192 [11,0|/138 51

© IS0 2013 - All rights reserved 15
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Table 13 — (continued)

Dimensions in millimetres

Nominal| Radial wall . . Tangential force Diametral force Nominal
diameter| thickness nghwndth Closzd &p F F diamet:

dy a ’ * [N] [N] dy

Tolerance| Tolerance Tolerance For h: shown in column Tolerance For h: shown in column Tolerance

1]2]|3]4] 5|67 1]l2]3]4]s]6]7 1l2]3]4]|s]6]7
52 3442|5164 7.29,0[11,0/113,8 52
53 0,010 34(42|51(64 7,290 (11,0/113,8 53
0,025
54 19 34)142|50|63 7.2]9,0 [10,8/113,5 54
For phos-
55 phated PO 102 |34|42(50]63 7.2]9,0 [10,8/13,5 55
nrface. [0.15 Q
56 o 33 [FI[50[6.2 7088 [T08[I3.3
57 0025 3848|5772 82103123155 )
58 38|47(57(7.1 8,1(10,1[12,315,3 5|
59 21 = s =z 37|46|56|7.0|—|—|— 790991200151 — | — | — 5)
60 3,7|146|55|69 7,999 [11,8/114,8 6
61 Joss 36|45|54|68 +309%if|7:8]9.7 [11.6/14.6 +309%if
62 Wthin a 42(52|62|78 Fe<10N 19011 ,2/13,3[16,8 Fa<215N
0,8(1,0(1,2|1,5

63 ing: 41(51]62|77 | 88[11,0[13,3[16; )

ods +20%if 120 %if
64 »1> max. 4151|6177 F.210N (88 |11,0/113(1|26,6 IFa=21,5N|

23 0,010
65 0,030 40150(6,1|7.6 8,6 1::1131 16,3
66 For phos- 02 4,0(50]60(75 8,6 [10,8]12,9|16,1 6
phated PO| 0,2 '0 g
67 sl 39(49(59|7.4 8% |10,5/12,7[15,9
68 0 46(57(68(86 9,8 12,3(14,6/18,5
-0,030
69 45)|56|68|85 9,6 [12,0]14,6/18,3
70 45(56(6,7)|84 (9,8 [11.2/144 9,6 12,0/14,4/18,1{21,1/124,1(30,2| 7p
25
71 44(55)6,6(83)9,7 111139 9,4 [11,8]14,2|17,8[20,9/23,9(29,9| 71
1,75|12,0|2,5

72 43)|54|6,5(8.2(9,6 [21,0/113,7 9,3 [11,6]14,0|17,6[20,6/23,7[29,6| 7R
73 4,3(54|6,5|84195 [10,813,6 9,3 [11,6]14,0|17,4{20,4/23,2[29,2 7B
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