@ i = e Engineering Society
L~ o ]

For Advancing Mobility
Land Sea Air and Space,

®

INTERNATIONAL

400 Commonweaith Drive, Warrendale, PA 15096-0001

Submitted for recognition as an American National Standard | Superseding J1997 OCT89

\Slggllz:Al_(:EE SAE 1997 ongrvéz

STANDARD lssued 1090-10

Revised 1992-10-16

INTERNAL COMBUSTION ENGINES —PISTON RINGS —RECTANGULAR RINGS

r 2. Reference

This SAE Stanc]ard is equivalent to ISO Standard 6622/1.

w 1. Scope and|Field of Application— Differences, where they exist, are shown in Appendix A.
This SAE Standard specifies the essential dimensional features of R, B, and M(rectangular piston ring types.
Dimensional Tables 8 and 9 offer the choice of two radial wall thicknesses:

a. Radial yall thickness "regular" (Table 8)
b. Radial wall thickness "D/22" (Table 9)

The requiréments of this document apply to rectangular rings for reciprocating internal compustion piston
engines up|to and including 200 mm diameter. They may also be used for piston rings of comprgssors working
under simifar conditions.
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J1999 6623 INTERNAL COMBUSTION ENGINES —PISTON RINGS —
SCRAPER RINGS

INTERNAL COMBUSTION ENGINES —PISTON RINGS

J2000 6624 /1 Keystone rings

J2001 6624/2 TR Half keystone rings

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

J2003 6626 = NGS—COIL
SPRING LOADED OIL CONTROL RINGS

J2004 6627 TR INTERNAL COMBUSTION ENGINES —PISTON RINGS —

EXPANDER/SEGMENT OIL CONTROL RINGS

J2226 INTERNAL COMBUSTION ENGINES —PISTON
RINGS — STEEL RECTANGULAR-RINGS

1101 TECHNICAL DRAWINGS ~GEOMETRICAL
TOLERANCING — TOLERANCING OF FORM, OR|ENTATION,

LOCATION AND RUN-OUT —GENERALITIES, DEFINITIONS,
SYMBOLS INDICATIONS ON DRAWINGS

3. Ring Types| and Designation Examples
3.1 Type R—Straight Faced Rectangular Ring
3.1.1 GENERAL [FEATURES

NOTE— Se¢ Table 8 or 9 for dimensions and-forces.
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FIGURE 1 —TYPE R
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3.1.2 DESIGNATION ExampLE —Designation of a straight faced rectangular ring of d, = 80 mm nominal diameter,
radial wall thickness “regular’, h, = 2.6 mm ring width, made of grey cast iron, nonheat-treated (material
subclass 12), general features as shown in Figure 1, and phosphated all over.

3.2 Type B-—Barrel Faced Rectanguisr Ring
3.2.1 GENERAL FEATURES

NOTE— See Table 8 or 9 for dimensions and forces.
A
|
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FIGURE 2—TYPE B

A

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

* See Table|l.

Dimensions in millimeters

Maximum Peak

hi hl tz: ‘a Off Conter
1.5 0.8 0.25
1.75 1.0

0.002/0.016 03
20 +2
25 1.6 04
3.0 20

0.005/0.020 05
3.5 24
4.0 28

0.005/0.023 06
4.5 3.2

80-1202B EG
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3.2.2 DESIGNATION ExaMPLE— Designation of a barrel faced rectangular ring of d, = 90 mm nominal diameter, radial
wall thickness “regular”, h, = 2.5 mm ring width, made of spheroidal graphite cast iron (material subclass 51),
general features as shown in Figure 2, and periphery chromium coated fully faced design, 0.15 mm minimum

thickness.
3.3 Type M—Taper Faced Rectangular Ring
3.3.1 GENERAL FEATURES

NoTeE—See Table 8 or 9 for dlmeli\:slons and forces.
d
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FIGURE3—-TYPEM
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* See Table 2
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TABLE 2—-TAPER

Uncoated and Uncoated and
Uncosted and Coated Rings Uncoated and Coated Ringe
Uncoated and Coated Rings (Molybdenum or Coated Rings {Molybdenum or
Uncoated and Coated Rings {Molybdenum or Chrome With {Molybdenum or Chrome With
Coated Rings {Molybdenum or Chrome With Tapered Periphery Chrome With Tapered Periphery
{Molybdenum or Chrome With Tapered Pariphery Ground) Tapered Periphery Ground)
Chrome With Tapered Periphery Ground) With IF or IW' Ground) With IFV or IWV'
Tapered Periphery Ground) With IF or W' {Top Side) With IFU or IWU'  (Bottom Side)?
Taper Gfound] Toleranoce’ Top Side] Tolerance (Bottom Sigs) Tolerance
+40°
M1 10 0 10 . .
M2 30! 30* - -
M3 60" 60’ 60°*
M4 90° +50° 90° +60° 80! +60*
4] Q 0
M5 1200 120 120*

*IF, W, IFU, and are explained in Figures 16 to 19.

2 For M-ings (negative twist typs) M3, M4, and M5, the twist angle should not exceed 90% of the minimum taper angle.

3 For coated rings|with tapered periphery not ground, the tolerance shall be increased by 10* (for example, M3 = 60*: +60* for M-rings or

+70" for M-rings with IF or IW). 0
(1]

3.3.2 DESIGNATION EXaMPLE — Designation of a taper faced rectangular ring of d, = 90 mm nominal giameter, radial
wall thick *regular’, h, = 2:5:mm ring width, made of grey cast iron, heat-treated (mat subclass 23),
general features as shown ini Figure 3, with taper M1 = 10, and periphery molybdenum coated inlaid design,
0.10 mm minimum thickness

4. Common

4.1 Type R—S$traight Faced Rectangular Ring

4.1.1 UNCOAT

Mark /—Mark
4 SN A
—f - S //)/ /// P PO |
//4 } S .
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

/- Mark

ve

4.1.2.2 Semi-inlald

[Mam

FIGURE 5—FULLY FACED COATED TYPERRINGS— |

/——Mark

/—Mark

E/ | g// >

4.1.2.3 Iniaid

FIGURE 6 —SEMI-INLAID COATED TYPER RINGS

T T,

/—Mark
Ve

/“ ;, > j//ji |

FIGURE-7 —INLAID COATED TYPE R RINGS
4.2 Type B—PBarrel Faced Rectangular Ring

4.2.1 UNCOATED RINGS

[Mark

G2 07 %

FIGURE 8—-UNCOATED TYPE B RINGS

90-1202B EG
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4.2.2 COATED RINGS (CHROMIUM OR MOLYBDENUM)

4.2.2.1 Fully Faced

[Mark —Mark

4.2.2.2 Semi-Iplaid

FIGURE 10—SEMI-INLAID COATED TYPE B RINGS

4.2.2.3 Inlald

Mark /—-Mark

7 s (=

FIGURE 11 —INLAID COATED TYPE B RINGS

4.3 Type M—{Taper Faced Rectangular Ring

4.3.1 UNCOATED RINGS

/— /THark /—Mark /—Mark /——Mark Mark

] L |

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

4.3.2.1 Fully Faced
/—Mark —Mark /-—Mark [ Mark /- Mark

vl eml/ml e

FiG — S

4.3.2.2 Semi-Infald

/— Mark /7 Mark /—Mark /—Mark |— Mark

W w1

FIGURE 14—SEMI-INLAID COATED TYPE'M RINGS

T A
VAV ol 23V A—

FIGURE 15—INLAID COATED TYPE M RINGS

4.4 R, B, and M Rings (Positive Twist Type) —internal Bevel or Internal Step Top Side

0,15-31s

FIGURE 16— INTERNAL BEVEL TOP SIDE (IF)

90-12028 EG
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FIGURE 17—INTERNAL STEP TOP SIDE(IW)
4.5 M Rings (Negative Twist Type), Tapers M3 to M5—Internal Bevel or internal Step Bottom Side

NoTe— See Table 3 for dimensions.
3

M3 .. M5”
/—l,:\

< E // g
!

LS%S‘K( a

3, e

FIGURE 18—INTERNAL BEVEL BOTTOM SIDE (IFU)

2, 0°..15°

FIGURE 19—INTERNAL STEP BOTTOM SIDE (IWU)

90-1202B EG
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(R) TABLE 3—a, AND h,, DIMENSIONS'
Dimensions in millimeters

a, a, h hie

18
d, Tolerance Tolerance Tolerance Tolerance

30=<d, < 80 0.8xa, 0 0.6 x h, 0
0.2 0.25

80 s d, < 100 0.8xa, 0 06X, o
0.3 0.5

100 < d, < 150 08 x a, 0 0.6 x h, 0
0.3 0.ps5

150 < d, =< 200 0.8 x a, 0 0.6 X h§ 0
04 Q.45

' In the case of negative twist type rings, a, and h,, dimensions are for reference only and are secgndary to the
twist requirements as shown in 4.6. ‘

46 R, B, and M Rings (Positive Twist Type) and M-Rings (Negative Twist Type)—Variaple Internal
Bevel—When the standard twist of 0.01/0.05 for rings =2 mm axial width and 0.01/0.04 mm for fings >2 mm
axial width per 2 mm of radial ring thickness is specified, the dimension a,, the angle ¢ and the width of the
bevel are a{ the discretion of the manufacturer. _Insuch cases, the design should correspond to the design

shown in Figure 20, a) or b).

9
M3 .. M5*

3

¢

A

0,15-515
0,3h, min.

0.3M/min.

w

i

9 a)
par

* See Table 2.

a) Positive twist type b) Negative twist type

FIGURE 20— VARIABLE INTERNAL BEVEL

90-1202B EG
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4.7 R and B Rings—Outside Chamfered Edges (KA)

4.8 R, B, and

X X
(¢ % (z 7
% %/% i ]
a) R-rings b) B-rings
F — )
M Rings—Inside Chamfered Edges (KI)

Y Y Y
N b= ran)
Z /% . %////4" W ‘

a) R-rings b} B-rings c} M-rings

FIGURE 22 —INSIDE CHAMFERED EDGES (KI)

4.9 Rand Bll
NoTeE—Se¢ Table 4 for dimensions.
X Y X Y
™ L ’_\\ ( \\ //\\
/P ) J
i ,7&47‘ g e &
a} R-rings b) B-rings

FIGURE ‘23— OUTSIDE AND INSIDE CHAMFERED EDGES (KA + K!)

ngs—Outside and inside Chamfered Edges (KA + Ki) (KA Applies to Uncoated Rings Only)

-11 -

90-12028 EG


https://saenorm.com/api/?name=39d2958d7ab043fb097d9901a7213d8c

SAE J1997 Revised OCT92

X X
v °
* o 45%5 ; 450,50
§ [ s ] S
/ / ;/
///
For nominal KA > 0,3 For nominal KA < 0,3
Y
. Y
o0 .
v
450 - ,
/\ Y “9"2/\ =

2
J ’ J
For ngminal Kl » 0,3 For‘nominal K| < 0,3

FIGURE 24 —DETAILS OF FIGURES 21,22, AND 23

(R) TABLE 4—KA AND KI DIMENSIONS
Dimensions|in millimeters

d, KA Ki
30 sd,< 50 0.2 max 0.2 max
50 < d, < 125 03 + 0.1 03 + 0.15
125 < d, < 175 04 + 01 04 + 015
175 < d, < 200 05 £+ 0.1 06 + 0.2

4.10 R, B, and M Rings (Fully Faced, Semi-Inlaid, and Inlaid) —Layer Thickness

CRF .. (R4 CR1..CRS CR1 .. CR&
MO1... HO4 MO1.. MO4 M0O1... MOL
N 7 / B ,.,' /////// /// /
: //7/Z A g } f s / // g
a) Fully faced b) Semi-inlaid c) Inlaid

FIGURE 25—LAYER THICKNESS (SEE TABLE 5 FOR DIMENSIONS)

90-1202B EG
-12.-
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TABLE 5—LAYER THICKNESS

Dimensions in millimeters

Thickness
Chromium Molybdenum min
CRF - 0.005
CR1 MO1 0.05
CR2 MO2 0.10
CH3 MO3 015
CR4 MO4 0.20

5. Force Fa

For com
given in

s — The tangential and diametral forces given in Tabies 8 and 9 shall'be corrected, when additional
features and /or materials other than grey cast iron with a modulus of elasticity-of 100 000 MP4d are being used.

on features, the multiplier correction factors given In Tables 6‘and 7 and the force cprrection factors

SO 6621 /4 shall be used.

The factors of Table 7 have been calculated with mean coating thickness.

{R] TABLE 6—FORCE CORRECTION FACTORS FOR R, 8, AND M RINGS WITH
FEATURES KA, KI..IF, AND IW

Taper Taper KA Ki and taper Kl and taper | KA KA

d, M2or M4or and M2 or M4 or and and

mm KA i M3 MBS IF w Kl M3 M5 IF w
30 <d, <| 5 1 1 0.97 083 088 075 1 0.97 0.83 088 075
50 < d, =|200 097 097 0.98 096 088 078 094 0.95 0.93 085 076

(FULLY FACED, SEMI-INLAID, AND INLAID TYPE)

(R) TABLE 7—FORCE CORRECTION FACTORS FOR COATED R, B, AND M RINGS

mm CRF CR1 CR2/MO1 CR3/MO2 MO3 MO4
30 =<d,< 50 1 0.81 0.70 0.64 - -
50 < d, < 100 1 0.90 0.85 0.81 0.75 0.7
100 < d, < 150 1 0.94 0.91 0.88 0.86 0.83
150 < d, < 200 1 0.96 0.93 0.91 0.89 0.87
90-12028 EG
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6. Dimensions

TABLE 8—DIMENSIONS OF R, B, AND M RECTANGULAR RINGS
(RADIAL WALL THICKNESS "REGULAR")

Dimensions in millimeters

No'minal Radial wall Closed
diam- thickness Ring width Tangential force Diametral force
eter “ragular”’ gap
dy ay hy 51 F. N Fq. N
Toler- Column Toler- Toler- For h4 shown in column Toler- For hq shown in column Toler-
I 31 2 2 A 1 ke ] 2 A 1 2. 2 .1
0 |1 75| 86 939|125
A 1,3 80| 92105} 13,1
32 1,39 - -1 =1 = 82 9711 [138
33 14 86| 10,1 | 11,6 }-14:6
k) 1.4 82( 851 138
35 1,44 8611011141144
3% 15 9 [105 (12 /] 151
37 1,59 - - - - 9,5 1) 12,7 15,7
38 1,6 9,9 [M1)4 11311166
39 1,69 10,3 M2 |138]17.2
40 1,64 -0,010 9711141311163
4 1,7 -0,030 10,11 11,8]135}17
2 174 For - == - 105|123 (14,2176
a |18 g 11 | 129146183
4 1,8 pC +0,2 11,4133 (153|191
surface: 0,15 ‘
3 RE:) ~0,005 0 118138157 19.6
46 19 0,035 11,2131 115,1 | 18,7
47 1,94 ' -~ - - — 116135155194
48 2 12 14 16,1 20,2
49 2,05 12,5 14,6 | 16,6 | 20,9
50 21 6 7 8 10 129115,1 1172218
51 2,15 62 72| 83|103 13,3155 (17,8 22,1
52 2,14 59| 69| 79| 99 12,7 14817 21,3
53 22| 2015 61| 72| 82|103 131|155 (17,6 221 | +30%% it
84 |2,2q| Within 63| 74| 85[108 135|159 | 18,3 | 22,8 |F4<2]5N
aring: |1,5(1,75| 2 |25
55 23 0,15 65| 76| 871109 14 16,3|18,7 234 +t20% if
56 2,39 | max. 67| 78| 9 1,2 14,4 | 16,8 | 19,4 | 24,1 |Fy > 215N
57 24 69| 81] 92|16 1481741198 | 249
58 2,4 67 78] 89|12 1441168 (19,1 | 241
59 2,45 69| 8 92|15 1481721981247
60 25 7 821 94| M7 15,1 | 17,6 1 20,2 | 25,2
61 2,54 72| 84 96121 15,5 | 18,1 1 20,6 | 26
62 26 74| 86 99124 15,9185 21,3 |26,7
63 2,65 76| 89(10,1}127|+30%if]|163|191]21,7 (273
64 2,64 73| 86| 98123 |F,<10N|157 185|211 |26,4
€5 27 75| 88101126 |+20% if| 16,1189 |21.7 (27,1
6 |27 voz2 | 77| 9 | 103|129 |F>10N]| 166194 1221|277
67 28 0,2 0' 79| 93(106}133 17 |20 |22,8|286
2,84 81| 95(109}136 1741204 (234(29,2
69 2,9 83| 971111139 178209 (2391299
70 2,8 81| 941108135 174202 (23,229
71 2,95 B3| 9.7 1.1 13,8 T78 209 23,9 29,7
72 3 85| 99113142 18,3121,31243 (305
73 3.05 861017116 [145 186 (21,7 (249 | 31,2
74 31 88(103(118]148 189221254 (31,8
75 3,15 9 105 |12 15,1 1941226 258|325
76 3.1 +0,26 881102 11,7114,7 18912191252 |36
” 32 0,25 0' 8910512 |15 19,1 (226 | 25,8 | 32,3
78 3.25 910107122153 19623 (262|329
79 33 93{108|125(15,6 20 [234(26,9|335

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

-14 -
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TABLE 8—DIMENSIONS OF R, B, AND M RECTANGULAR RINGS
(RADIAL WALL THICKNESS ‘REGULAR") (CONTINUED)

Dimensions in millimeters

|Nominal| Radial wall Closed
diam- thickness Ring width Tangential force Diametral force
ater “regular’”’ 9ap
dy ay hy 8 F,, N Fq. N
Toler- Column Toler- Toler. |FOF A1 shown in column| ... |For kqyshown incolumn| oo
ance 1 2 3 4 ance ance 1 2 3 4 ance 1 2 3 4 ance
80 [335 95| 11,1127 |16 20,4239 27,3 | 34,4
g1 |34 97{11.4[13 [163 20,9|245|28 |36
82 |34 95!11,111271159 20,4|239(273(342
8 [345 97| 11,3129 162 20,9243 |27.7 | 348
84 |35 15 |18l 2 |28 0.25| +025 99|11,5[132]165 21,3|24,7|28.4 | 3565
85 f3.56 0,010 0 10,1(11,8|135]16,8 21,7| 254 |29 ()36
86 [36 o 030 10312 137|172 2,1} 25824537
87 1365 N 10,4 12,2} 14 |175 22,4 | 26,2 (30,7 37,6
88 [3es| 201 For 102] 1191136 [17.1 2192564292 |368
go [a7 |Wihn phos- 10,4 122|138 (174 24)262,299 |37
aring: phated
% [[375] 015 PO 123(141)126 (21,2 26,430,3| 37,8456
91 ||38 | max. surface : 125(143{18 [21,6 26,9/ 30,7 | 33,7 | 46,4
92 | 3.8 _0.005 12,81 146|183 |22 275 (31,4(39,31473
93 |I39 -0,035 13 [ 149]186|224 28 132 (40 |482
94 |39 12,7]145{182 219 27,3131,2|39,1 | a7
1,75/ 2 {25 3
95 [f3.95 129|148 185|223 27,7 31,8 39.8 |47.9
96 |4 13,2]15,1| 188|226 28,4|325(404 {486
97 [{4.05 134|153 192123 2881329413495
98 [ 4.1 1361156 1951234 2921335419503
99 || 4.5 03 | +05 138|158]|19.8|23.8 29,7034 |42,6|51.2
100 []4.15 ' 0 15,51.19,4 | 23.3 33,3 41,7 |50
101 |{4.2 871197 | 23,7 33,8 42,4 |51
102 ||4.25 M6 |20 |24 _ |344{a3 518
103 || 4.25 16,2{ 20,3 | 24,4 34,8436 (525
104 [{4.3 5 las| 3 159|199 | 3.9 242|428 (514
105 |]4.35 16,1]20,1[24.2) +309% if 346|432 52 || +309% if
106 || 4.4 16,3204 246 F, < 10N 35 | 4391529 IF, <215N
107 || 4.4 - 16 |20 |280] oo .} — |344)43 (518 )
108 || 4.45 162|203 | 20,4 | £ 1 8| 436|525 |[ F20% it
109 [{45 16.4 | 20,6 | 24.8 | Ft> 1ON 35.3| 443 | 53,3 |fa>21.5N
110 || 455 208[25 |28.2 44,7(53.8 628
11 || 455 204|245 | 28,6 4391627 |615
12 |{46 — |207|249{29 — laa5|535 (624
13 || 465 21 | 252|294 4521642 632
114 |47 213256298 45855 (64,1
115 [|47 | +02 20,9251 |29,3 419/54 |63
116 | | 4,75 | Within 21,1|25,4{297 454|546 63,9
117 48 |aring: — | 21,4 258|301 — |46 |555(64,7
118 || 4.85| 0,20 21 [253]295 452|544 63,4
119 [} 4,85 | max 035 *0:30 21,3 256|299 45855 (643
120 | | 4.9 ' 0 21,6259 | 30,3 46.4 | 55,7 | 65,1
121 | | 4,95 21,9 26,3 | 30,7 47,1565 |66
122 | | 4.95 —l2s} 3 (35 —~ |21,5] 25830, — |46,2|555 {647
123 | |6 21,81 26,1305 46,9 | 56,1 | 65,6
124 || 505 2 |2,5]309 47,357 1664
125 505 -0,010 21,626 |[304 46,4 | 559 | 65,4
126 | 5.1 -0,040 21,9 26,3 30,7 471|565 |66
127 |5.15 For ~ |222]26.7]311 _ |47.7|57.4 |669
128 |52 phos- 25|27 [315 48,4581 67,7
129 |52 phated 21|25 |31 475|57 |667
130 |5.25 surface 223|268 (31,3 4791576673
131 |53 -0.005 03 26|27, |316 486|583 |67.9
132 |53 0045 | gq | *0 S| 12022661311 — | 4771572 | 66,9
133|535 24|27 |315 48,2 | 58,1 | 67,7
134 |54 270223(319 488587686

This table is shown in ISO format. Commas represent decimal points.
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TABLE 8—DIMENSIONS OF R, B, AND M RECTANGULAR RINGS
(RADIAL WALL THICKNESS "REGULAR") (CONCLUDED)

Dimensions in millimeters

Nomi Radial wall Closed
diam- thickness Ring width Tangential force Diametral forca
oter “regular’’ 9ap
dq ay hq 51 Fo. N Fq. N
Toler- Column Toler- Toler- For iy shown in column Toler- For k1 shown in column Toler-
ance 21 3|4 ance ance 1 2 3 4 ance 1 2 3 4 ance
138 5,4 | 231268313 4791576 | 67,3
136 5,45 261272317 486 68,5 | 68,2
137 5,5 25( 3 |35 - 1229(275]32,1 ~ |49,2| 59,1 | 69
138 55 -0.010 2527 |36 484 58,1 (679
139 | 555 _0'040 28273319 49 | 587686
T30 |56 For 2727|323 (369 59.6| 69,4 | 79.3
141 | 565 phos- 40,35 28 |327|374 60,2| 70,3 | 80.4
142 5,65 phated | 0,4 ¢ — ;27513221368 - [591]692 /791
143 {57 PO 27.8| 325372 59,81 €9,9..80
144 |575 surface : 2282139376 60,6 | 70,7./80.8
15 | 575 o AERE 596 69,2 70,6
146 58 : 28 | R7:374 60.2(703 804
147 5,85 - 12831331379 - {608| M2|815
148 | 585 27913261373 60. ['70,1 1802
149 59 l28,2 B (3377 606 | 71 81,1
150 (595 128313311378 608 71,2813
152 |6 - 12821329]37,7 - (606707811
154|608 3|35 4 281|328|375 60,4 | 70,5 | 80,6
155 |61 ’ 28432379 61,1714 (815
1% |6.15 - |287|335}383 - 617172 823
158 {62 286 | 33.4,(.38.2 6157181821
160 |625 1‘0,_2 0.4 285| 332138 |{+30% it 61,3714 817 1399 i
162 | 6,35 | Within 05 (] -~ |2 | B9(3BBIFc1on| — [624|729(834 Fq<|21.5N
164 |64 [aring: 289\ 33,8138,7 } 62,1)72,7|832 .
0.20 £20% if +20% if
165 |64 m'a! 28,51 33,3 | 38,1 Fy > 10N 61,3(716|819 Fy>|21.5N
166 |[645 : /288 |33,7!385 1 - [61.9]| 725828
168 {65 287335384 61,7|72 | 826
170 |66 2931342391 63 | 735|841
172 6,65 — | 292(34,1139 — 16287331839
174 6.7 291|134 |388 626 73,1{834
175 | 6.75 41|38 |44 733839946
176 |68 13453941444 — |74.2]84,7|955
178 |685 1343393442 7371845|95
180 6.9 342(39,1{44.1 735|84,11948
18 695 — [3471]39 (439 - [733(1839(944
184 | 7,05 1347397 M7 74,6 (854|961
185 |7.05 [343 (39,242 737|843|95
186 |71 0.4 | — [346(39.6]446 - |744|851(959
188 715 354" (45 0.6 o 345|395({444 7421849955
190 7.2 3441393(443 74 1845]952
192 |7.25 - [3431392]442 - (73784395
1M 7,35 3491399449 75 (858965
195 7.35 3451395444 74,2184,9!955
196 |74 ~ |348(398|448 — | 748856963
198 7.45 47397 (47| 746)854 | 96,1
200 7.5 — 1346{396(445 - | 744851957

NOTES

' For intermediate sizes—{for-exampie-repair-sizes)the-radisi-wal-thickness-oi-the-next-smaliernominal-diameter-should-Be applied.

? The values for F, and F,, given in Table 8, apply to as cast grey cast iron with a typical modulus of elasticity (E,} of 100 000 MPa.

Multiplying factors for materials having a different modulus (E,) are given in SAE J1591.

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

? For the sole purposs of this document, the assumed average ratio F/F, is 2.15. However, for rings up to 50 mm, the ratio F,/F, shall be

determined between the manufacturer and client.

This table is shown in 1ISO format. Commas represent decimal points.
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TABLE 9—DIMENSIONS OF R, B, AND M RECTANGULAR RINGS
(RADIAL WALL THICKNESS "D/22%)

Dimensions in millimeters

[Nominai| Radial wall Closed
diam- thickness Ring width aap Tangential force Diametral force
eter “D/22"
dy a h 5 Fi. N Fyq. N
Toler- Column Toler- Toler- For hy shown in column Toler- Far 24 shown in column Toler-
ance 1 2 3 4 ance ance 1 2 3 4 ance 1 2 3 4 ance
50 2,25 0.010 74| 871 991124 15,9 118,72 (21,3 | 26,7
51 23 _0'030 76| 891102127 16,3(19,1 21,9273
52 12,35 'c'm 7.81 91104131 16,8 119.6 | 22,41 28,2
53 2.4 h 8 AT I077 T84 17-2-20;2123 266+
54| |2.45 phos- +02 | 82{ 9611 (138 17.6 | 20,6 | 23,7 | 2917,
phated 0,15 ’

55| |25 PO o 84| 99(11,3]|14,1 18,1 (21,3 {24,3 (303
56 | {255 surface : 86|10, {11,5(145 18,5 | 21,7 { 24,7/ ;31,2
57 2,6 -0,005 8,8|10,3(11,8|148 189 | 22,1254 | 31,8
58 2,65 -0,035 9 10,6 {12,1 1152 19,4 | 22,871.26 32,7
58 2,7 9,3110,8 (12,4155 20 |23,2°126,7 1333
60 2,75 94 1 11 12,6 [ 15,7 20,2\ 23,7 {271 {338
61 2,75 9,1110,6 }12,2| 15,2 19,6 1228 126,2 1327
62| {28 93109124156 20 (234267335
63 2,85 95(11,1]12,7]159 20,41239127,3|34,2
641129 9,711,313 |[163 209124328 |35
65 2,95 99116(133|166 21,3248 1286 (357
66 3 +0.2 10,1118 113,55 1,16,9 2171254129 36,3
67 3,05 0.2 0' 10,3 | 12,1 {13,84(7,3 21|26 29,7 | 37.2
68 3.1 10,5]12,3 | 14,9/} 17,6 226|264 (303|378
69 3,15 10,7 | 12,5 N14,4 | 18 23 269 |31 38,7

1,6 11,75 2 125
70| §3.2 10,9112,8\14,6 | 183 2341275314393
n 3.5 . 11,113 149187 239|228 |32 402
72 3.5 +0.15 10,8°.12,7 | 14,56 | 181 232(273{31.2{389 '
73| |33 Withi 11129 (14,8 | 185 +30% if 1 23,7 (27,7 1 31,8 1398 +309% if
7| (33 f'an; 1213115 188 |F, 10N |23.1]28.2 32231404 F, 215N
75| 3.4 0,15 11,4(133]152]19,1 | +20% if | 245|286 |32,7 |11 1+20% if
76| 13.45 | max. 116|136 [ 165|194 |F, > 10N | 249|292 133.3| 41.70F, > 215N
77 3.5 11,8138 (1581198 2541207 |34 42,6
78 3,55 12 14 16,1 | 201 25,8 130,1]34,6 |432
79 3.6 12,2143 (16,3 |20,8 26,2 |30,7 |35 441
80| 13.65 1241145 166|208 26,7131,21{3571447
81 3.7 +0.25 12,6148 (16,9211 2711318363454
82 3,75 0,25 0' 12,8 (15 17,2215 275132337 (46,2
83 3.75 125(146 (16,7 | 21 26,9 (314359452
84 38 1271149 | V7 21,3 27,3132 |366)458
85 3.85 1291151173216 27,7325 (372|464
86 3.9 1311153176 |22 28,21329137,8|47.3
87 3,95 133(156 (17,8223 28,6 | 33,5 (38,3479
88 4 135158 | 18,1 | 22,7 29 (34 [389)488
89 4,05 13,7|16,1 118,423 29,5 (34,6 | 39.6 | 49,5
90 4.1 16,2186 | 23,2 1279 34,8 |40 49,9 | 60
91 4,15 165|188 | 23,6 {283 35,5 | 40,4 | 50,7 | 60,8
92 4,2 16,7 19,1 23,9 1287 35,9 (41,1(51,41617
a3 4,25 16,9119,4 243 {292 36,3 (41,7 { 52,2 | 62.8
94 4,25 16619 |23,7 (285 35,7 | 40,9 | 51 61,3

17251 2 {25 3 T
95 4,3 68192 23,7 | 289 36, T [31.3 57,8621
96 4,35 +0.25 17 1956244 (293 36,6(41.9|525 |63
97 4,4 0,3 0' 17311981248 {298 37,2 1426|533 (64,1
98 4,45 17,5 20,1 | 25,1 {30,2 376|432 |54 [649
9 45 17,8 20,3 | 25,5 {306 38,3 143,6 | 54,8 {658
100 455 +0,2 206|258 (3 44,3 155,5 | 66,7
101 4,6 | Within 20,8 |26,1 {313 44,7 | 56,1 |1 67.3
102 465 |aring: | - 2 1251 3 - (2117264317 - | 45,4568 | 682
103 4,7 0,20 21,3 |26,7 | 321 458 157,4 | 69
104 4,75 | max. 216 |27 324 46,4 | 58,1 169,7

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