The Engi ] .
% for Ain'z:;?:gﬁfm;fg SURFACE SAE J1998 (;acET\gz
ndSeaAlrandSpm:e® VEHICLE
INTERNATIONAL
400 Commonwealth Drive, Warrendale, PA 15096-0001 STAN D A R D Issued 1990-06-12
Revised 1992-10-20
Submitted for recognition as an American National Standard Superseding J1998 JUNSO

INTERNAL COMBUSTION ENGINES —PISTON RINGS —
RECTANGULAR RINGS WITH NARROW RING WIDTH

The requi
up to and
They may

SAE
DESIGN/

J1588
J1589
J1590
J1591
J1996

w 2. References

This SAE Standlard is equivalent to ISO Standard 6622/2 TH.

1. Scope and|Field of Application— Differences, where they exist, are shown in Appendix-A.

including 90 mm diameter for cast iron rings.and up to and including 100 mm di
also be used for piston rings of compressors:working under similar conditions.

ISO'
ATION EQUIVALENT
INTERNAL COMBUSTION ENGINES —PISTON
6621 /1 Vocabulary
6621,/2 Measuring principles
6621/3 Material specifications
6621/4 General specifications
6621/5 Quality requirements

This SAE $tandard specifies the essential dimensional features of R, B, and M rectangular pistor ring types with
narrow ring width.

Dimensionjal Tables 8 and 9 allow for the use of cast iron (Table 8) or steeh (Table 9). Since the modulus of
elasticity gf steel rings is higher than that of cast iron rings, the fluctuation in the surface pressyre will become
greater if {he free gap is set as the reference for force. Therefore; forces are set using the s irface pressure
as the reférence, in order to minimize the effect of the fluctuation.

ments of this document apply to rectangular rings for reciprocating internal comipustion engines

meter for steel.

RINGS

' TR refers to Technical Report

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering

sciences. The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent
infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirned, revised, or cancelied. SAE invites your
written comments and suggestions.
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INTERNAL COMBUSTION ENGINES —PISTON RINGS

J1997 6622/1 Rectangular rings
J1998 6622/2 TR Rectangular rings with narrow ring width
J1999 6623 INTERNAL COMBUSTION ENGINES—PISTON

RINGS —SCRAPER RINGS
INTERNAL COMBUSTION ENGINES —PISTON RINGS

J2000 6624 /1 Keystone rings

J2001 ———— 662472 TR————Half keystonerings

J2002 6625 INTERNAL COMBUSTION ENGINES —PISTON RINGS—OIL
CONTROL RINGS

J2003 6626 INTERNAL COMBUSTION ENGINES—PISTON RINGS—COIL
SPRING LOADED OIL CONTROL RINGS

J2004 6627 TR INTERNAL COMBUSTION ENGINESPISTON

RINGS —EXPANDER/SEGMENT OIL CONTROL :EGS

J2226 INTERNAL COMBUSTION ENGINES —PISTON RINGS — STEEL

RECTANGULAR RINGS
1101 TECHNICAL DRAWINGS — Geometric tolerancing —{Tolerancing

of form, .orientation, location and run-out—[Generalities,
definitions, symbols indications on drawings

3. Ring Types Id Dasignah‘dn Examples
3.1 Type R—Straight Faced Rectangular Ring
3.1.1 GENERAL FEATURES

NOTE— See Table 8 or 9 for dimensions and forces.
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FIGURE 1 —TYPER
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3.1.2 DESIGNATION ExaMPLE — Designation of a straight faced rectangular ring with narrow ring width of d, = 60 mm
nominal diameter, h, = 1.2 mm ring width made of spheroidal graphite cast iron heat-treated (material subclass
51), general features as shown in Figure 1, and periphery chromium coated fully faced design 0.1 mm minimum

thickness:
a. Piston ring SAE J1998 R-60 x 1.2-MC51/CR2
3.2 Type B—Barrel Faced Rectangular Ring

3.2.1 GENERAL FEATURES

NOTE — Se¢-Table-8-or-9-for-dimensions-and-forees:
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FIGURE 2—TYPE B
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*See Table 1.

TABLE (1 ~GAUGE WIDTH (h,) AND BARREL DIMENSIONS

‘Dimenslons in millimeters

Maximum Peak

h h, t, t, L, 1, Oft Center
1.2 0.6 0.001 0.013 0.2
1.5 0.8 0.002 0.016 0.25

90-1202B EG
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3.2.2 DESIGNATION ExampPLE— Designation of a barrel faced rectangular ring with narrow ring width of d, = 60 mm
nominal diameter, h, = 1.2 mm ring width made of steel (material subclass 62), general features as shown in
Figure 2, and periphery chromium coated fully faced design 0.1 mm minimum thickness:

a. Piston ring SAE J1988 B-60 x 1.2-MC62/CR2
3.3 Type M—Taper Faced Rectangular Ring
3.3.1 GENERAL FEATURES

NoTte—See Table 8 or 9 for dimensions and forces.
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FIGURE 3—TYPE M

M2 or M3°__

*See Taljle 2.
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TABLE 2-TAPER
UNCOATED AND COATED RINGS
(MOLYBDENUM OR CHROMIUM WITH TAPERED PERIPHERY GROUND)

With IF or IW' With IF or IW'
(Top Side) (Top Side)
Taper Tolerance® Tolerance® Tolerance’ Tolerance®
M2 30° +50° 30° +60°
M3 60 6 60~

' IFand IWa

explained in Figures 16 and 17.

{
2 For coated r}-gs with tapered periphery not ground, the tolerance shall be increased/by’10* (e{g., M3 = 60':
+60° for M-rings or -70* for M-rings with IF or IWI.
0 0
3.3.2 DESIGNATION ExampLE — Designation of a taper faced rectangular ring with narrow ring width ¢f d, = 60 mm
nominal digmeter, h, = 1.2 mm ring width made of spheroidal graphite cast iron, heat-treated (m4terial subciass
51) genera) features as shown In Figure 3 with taper M3 = 60¢_and periphery chromium cogted fully faced
design 0.1 [mm minimum thickness:
a. Piston fing SAE J1998 M3-60 x 1.2-MC51/CR2
4. Common Festures
4.1 Type R—Straight Faced Rectangular Ring
4.1.1 UNCOATED RINGS
/— Mark /— Mark
4 4 i
7 / s } 7 /ﬁ—i ey
FIGURE 4—UNCOATED TYPE R RINGS
90-1202B EG
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4.1.2 COATED RINGS (CHROMIUM OR MOLYBDENUM)

4.1.2.1 Fully Faced
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FIGURE 6—SEMI-INLAID COATED TYPE-R RINGS
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FIGURE 7—INLAID COATED TYPE R RINGS

4.2 Type B—BaIel Faced Rectangular Ring

4.2.1 UNCOATED

INGS
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FIGURE 8—UNCOATED TYPE B RINGS
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4.2.2 COATED RINGS (CHROMIUM OR MOLYBDENUM)

4.2.2.1 Fully Faced
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FIGURE 11—INLAID COATED TYPE B RINGS

4.3 Type M—Taper Faced Rectanguiar Rings
4.3.1 UNCOATED RINGS
/— Mark /— Mark /—— Mark
A7 5o 7 =y
LS 1 [

FIGURE 12—UNCOATED TYPE M RINGS
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4.3.2 COATED RINGS (CHROMIUM OR MOLYBDENUM)

4.3.2.1 Fully Faced
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FIGURE 14— SEMI-INLAID COATED TYPE M RINGS
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4.4 R, B, and M [Rings (Positive Twist Type) —Internal Bevel (Top Side) or Internal Step (Top Side)
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FIGURE 15'—INLAID COATED TYPE M RINGS
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FIGURE 16—INTERNAL BEVEL (IF)
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TABLE 3—h,,, h,,, AND a, DIMENSIONS
Dimenslons in millimeters
Nyes Dyy a,
dl, hig Ny Tolerance a; Tolerance
30 < d, <60 0.6 x h, 0 0.85 x a, 0
0.25 0.2
60 < d, s 100 06xh, 0 09xa, 0
0.25 0.3
4.5 Chamfered Edges (Cast iron Rings)
4.5.1 R AND B RINGS —OQUTSIDE CHAMFERED.EDGES (KA)
X X
( 7 ([ 7
a) R-rings b} B-rings
£ )
4.5.2 R, B, AND M RINGS—INSIDE CHAMFERED EDGES (KI)
Y Y Y
PN s '\\ ;TN
- 77
- A i / 3
/N g 2
a) R-rings b) B-rings c) M-rings

FIGURE 19—INSIDE CHAMFERED EDGES (K)
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4.5.3 R AND B RINGS— OUTSIDE AND INSIDE CHAMFERED EDGES (KA AND Ki)
NOTE: See Table 4 for dimensions.

X Y X AY
%7, \/%_4——1 (%g 2// =
a) R-rings b) B-rings

X Y

45°:5

KA

FIGURE 21—DETAILS OF FIGURES .18; 19, AND 20

TABLE 4—KA AND Ki DIMENSIONS

KA Ki

0.15\.¢ 0.1 max 0.2

4.6 R and B Stpel Rings —Outside and Inside Rounded Edges

X Y X Y
Aoy (7
| v
L B « ]
a) R-rings b) B-rings

FIGURE 22—OUTSIDE AND INSIDE ROUNDED EDGES

-10 -

90-1202B EG


https://saenorm.com/api/?name=f27ae7df6d277cb31ac7ead2d7b21b16

SAE J1998 Revised OCT92

0.3 max. 0,3 max.

% ]

29
L= 3

0,3max.

0,3 max.

4.7 R, B, and M Rings (Fully Faced, Seml-inlaid, and Inlaid) —Layer Thickness

NoTeE—Sge Table 5 for dimensions.

(RF..CR3 CR1..CR3 CR1..CR3
_|M01..MO3 ~__MD1. MO3 MO1.. M3
S | E/ s ﬁ ///

a) Fuliy faced b) Semi-inlaid c) Injlaid

FIGURE 24 —LAYER THICKNESS

TABLE.5—LAYER THICKNESS
Dimensions in millimeters

Thickness
Chromium Molybdenum min
CRF - 0.005
CR1 MO1 0.05
CR2 MO2 0.1
CR3' MO3' 0.15

' CR3 and MO3 apply to rings with nominal diameters of 50 mm or greater.

90-1202B EG
11 -
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5. Force Factors— The tangential and diametral forces given in Table 8 shall be corrected when additional features
and/or materials other than grey cast Iron with a modulus of elasticity of 100 000 MPa are being used.

For common features, muitipller correction factors given in Tables 6 and 7 and the force correction factors
given in SAE J1591 shall be used.

Also the tangential and diametral force given in Table 9 shall be corrected when additional features are being
used.

TABLE 6—FORCE CORRECTION FACTORS FOR R, B, AND M RINGS WITH

Factor
Factor KA Factor
Factor Factor Factor KA and KA Factor ctor
Factor Facror Taper Factor W W and Taper and _(KA'and IW and IW
KA Ki M3 IF d, <80 d,>60 Ki M3 IF d, <80 d/> 60
0.98 0.98 0.98 0.87 0.77 0.82 096 096 0.85 0.75 0.8
TABLE 7—FORCE CORRECTION FACTORS FOR COATED R, B, AND M RINGS
(FULLY FACED, SEMI-INLAID,AND INLAID TYPE)
d, Factor Factor Factor Factor Factor F“moor
mm CRF CR1 CR2/MO1 CR3 MO2 3
30 =<d, <50 1 0.81 0.7 - 0.64 -
50 < d, < 100 1 0.9 0.85 0.81 0.81 0.75

-12.
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6. Dimensions

TABLE 8—DIMENSIONS OF R, B, AND M RECTANGULAR RINGS WITH
NARROW RING WIDTH MADE OF CAST IRON

Dimensions in millimeters

This table is shown in ISO format. Commas repressnt decimal points.

I\!ominal Radial wall thickness Ring width - Closed gap Tangential force Diametral force
diameter
d, a, n, N F. N Fg. N
Tolerance Tolerance Tolerance Tolerance Tolerance
30 1,25 6
31 1.3 6.2
33 135 &7
33 1.4 6.9
34 1.4 6.5
3 1,45 6,9
3 1,5 7.1
3 1,9 - 7.5
1.6 7,7
3 1,65 8.2
4 1,65 ” 7.7
4 1.7 -0,01 8.2
4 175 -0,025 = 8.4
4 1.8 . 88
1 or 9
4 5 phosphated 0.15 +0,2
4 19 PO ' 0, 92
44 19 surface: 9
4 185 -0.,005 — 9.2
2 -0,03 9.7
4 2,08 9.9
2.1 438 10,3
5 2,15 49 105
5] 2,15 47 101
2,2 015 49 10.5
2,25 Within 5 10.8
5 23 aring: 12 52 "2 +30 %
5 23 o1 5.4 11,6
24 ’ 55 1.8
2,4 53 11,4
2,45 55 1.8
25 56 12
2,55 5,7 12,3
26 59 12,7
2,65 6,1 13,1
2,65 59 +30 % 12,7
6p 27 6 12,9
6p 235 6,2 13.3
-0.01 . :
& 28 003 0.2 o2 63 13.3
¢ :] 2:85 £ 6,5 14
or
5 2] 29 phosphated 6.6 14,2
70 29 PO 64 138
71 2,95 surface: 6.6 142
72 3 -0.,005 6,7 14,4
7 3,06 -0.03 6.9 148
74 31 71 15,3
75 3,15 72 15,5
76 3,15 7 15,1
77 32 025 *325 7.1 15.3
78 3.25 7.3 15,7
79 33 7.4 15,9

-13-
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TABLE 8 (Continued)

Dimensions in millimeters

Nominal . " " " .
diameter Radial wall thickness Ring width Closed gap Tangential force Diametral force

d, a, Ay 5 F. N Fu N

Tolerance Tolerance Tolerance Tolerance Tolerance

80 3.35 7.6 16,3

81 34 7.8 16,8

82 3.4 —0.01 7.6 16,3

83 4% 3015 =003 77 1676

84 35 c 7.9 17

Within For 0,25

85 3,55 aring: 12 phosphated | 0,25 0 8 +30 % 17.2 + 3D %

8 36 0,15 PO 8.2 17,6

87 3,65 max. sutaze: 83 128

88 3,65 ~0,03 8,1 174

99 3,7 ’ 83 17.8

90 3,75 85 18,2

NOTES

' For intermediate T

2 The values for F,
Muitiplying factors

for materials having a different modulus (E,) are given in SAE J1581.

Mean forces are calculated for nominal radial wall thickness (a,) and mean ring width (h,).

3 For the sole pur
determined betw:

This table is shown

n the manufacturer and client.

n ISO format. Commas represent decimal points.

zes (for example repair sizes), the radial wall thickness of the next-smalier nominal diameter should by

and F,, given in Table 8, apply to as cast grey cast iron with,a typical modulus of elasticity (E,) of

se of this document, the assumed average ratio, F/F, is 2.15. However, for rings up to 50 mm, the ratip F,/F, shall be

b applied.

100 000 MPa.

-14 -
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TABLE 9—-DIMENSIONS OF R, B, AND M RECTANGULAR RINGS WITH
NARROW RING WIDTH MADE OF STEEL

Dimensions in millimeters

This table is shown in ISO format. Commas represent decimal points.

s‘i:::::: '::?;:'“::;I Ring width Closed gap Tangential force Diametral force
d, a, hy 5 Fu N Fg N
For h, shown For A, shown
Tolerance Column Tolerance Tolerance in column Tolerance in column Tolerance
1 2 1 2 1 2
30 11 _ _ 68 85
3 ! 7 88
32 73 9.1
33 7.5 9.4
34 13 82 105
35 - — 84 108
36 8.6~-11,1
37 89-11.4
38 : 92" 11,8
3 ! 95 12
15
40 - - 97 123
a 99 125
a2 10.1 12,9
43 103 13,1
a4 1.7 ~0,01 0,15 +0,2 - 10, 13.3
a5 0 - )- n 13.5
46 112 14
47 114 14,2
48 11,6 146
49 19 11,8 148
50 | -0.05 5.6 7 12 15,1
51 | 57 |72 123 155
52 — ‘015 5.8 7.3 125 157 | 0 % if
53 s 6 7.5 129 161 | P N
54 Within 6.1 7.6 131 163} ¢ :
P 21 aring: 12 .18 o2 7 ; £120 % if
’ 0,15 : . 33 186 |p L2isN
56 max. 6,3 7.9 135 7
57 ! - 6,4 8 138  17.2
58 . 6,5 8.2 14 17.6
59 6,6 8.3 142 178
60 23 6.7 8,5 144 183
61 6,9 8.6 148 185
62 7 8,7 15,1 18,7
€3 70 |89 | +30%if | 153 191
64 7.2 9 F,<10N | 1585 194
65 25 73 (92| *20%if 1157 198
66 0.2 402 7.4 93 | Ft> 10N | 159 20
67 ’ 0 7.5 9,4 16,1 20,2
68 7.6 9,6 163 206
® -0,01 7.8 9,7 16.8 209
7 2,7 -0.03 79 |99 12159
7 02 B 10 7.2 215
72 o 8.1 1101 17,4 217
73 T 82 (103 176 221
74 i 83 (104 178 224
75 2.9 ; 84 (106 181 22,8
7 i 85 |07 183 23
77 | 87 1108 18,7 23.2
78 31 i 88 |11 189 237
79 ! | 88 |11 191 239
I

-15 -
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