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1. SCOPE AND|FIELD OF APPLICATION:

Differencps, where they exist, are shown in Appendix A.

This docufent specifies the essential dimensional features of T, TB, [TM, K,
KB, and KM keystone piston ring types.

The requijements of this document apply to compression rings for
reciprocafting internal combustion engines up tocand including 200 mm diameter.
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2. REFERENCES:

: SAE I1S0*
DESIGNATION EQUIVALENT

INTERNAL COMBUSTION ENGINES - PISTON RINGS

J1588 6621/1 Vocabulary

J1589 6621/2 Measuring principles

J1590 6621/3 Material specifications

J15%4 6621H4 Gererat—specifHieations

J1996 6621/5 Quality requirements
INTERNAL COMBUSTION ENGINES2 PI$TON RINGS

J1997 6622/1 Rectangular rings

J1998 6622/2 TR Rectangular rings with’narrow ring width

J1999 6623 INTERNAL COMBUSTION ENGINES - PI$TON RINGS -
SCRAPER RINGS
INTERNAL COMBUSTION ENGINES - PI$TON RINGS

J2700 6624/1 Keystone rings

J2qo1 6624/2 TR Half«keystone rings

J2(02 6625 INTERNAL COMBUSTION ENGINES - PI$TON RINGS -
OIL CONTROL RINGS

J2(03 6626 INTERNAL COMBUSTION ENGINES - COIL SPRING
LOADED OIL CONTROL RINGS

J2(04 6627 TR INTERNAL COMBUSTION ENGINES -
EXPANDER/SEGMENT OIL CONTROL RINGS

*TR referg to Technical Report

\J
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) 3. RING TYPES AND DESIGNATION EXAMPLES:
3.1 Type T - Straight Faced Keystone Ring 6°:
3.1.1 General Features:
NOTE: See Table 7 for dimensions and forces.
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FIGURE 1 - Type T

3.1.2 Designation Example: Designation of a straight faced keystone ring 6°, of

dy = 90 mm nominal diameter, hy = 2.5 mm ring width, made of grey cast

iron, non-heat-treated (material subclass 12), general features as shown
in Fig. 1, and periphery coated fully faced with chromium, 0.10 mm minimum

thickness.
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3.2 TJype TB - Barrel Faced Kevstoné Ring 6°:

3.2.1 General Features:

NOTE: See Table 7 for dimensions and forces.
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Method A: ag ref], 13 measured * Due to manufacturing processing, side angle
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-**  See Table 1.

FIGURE 2 - Type TB
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TABLE 1 - Gauge Width (hg) and Barrel Dimensions
Dimensions in_millimeters
Max imum
Chp hg ty, t3 peak
off center
2.0 1.2 0.30
0.002/0.016
2.5 1.6 0.40
3.0 2.0
0.005/0.020 0250
3.5 2.4
4.0 2.8
0.005/0.023 0.60
1.5 3.2
3.2.2 Desighation Example: Designation of a barrel faced keystone ring| 6°, of
dy = PO mm nominal diameter,thy = 2.5 mm ring width, made of
spherpidal graphite cast ivon, heat-treated martensitic (material subclass
53), general features as‘shown in Fig. 2, and periphery semi-inlalid coated
with molybdenum, 0.2 mm minimum thickness.
3.3 Type TM| - Taper Faceéd Keystone Ring 6°:
3.3.1 Generpl Features:

NOTE:

Se¢  Table 7 for dimensions.and forces.
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** See Table 2.
FIGURE 3 - Type T
TABLE 23~ Taper
Uncoated and coated rings °
(molybdenum or chrome)
Taper
Tolerance!
' +50'
M1 10 0
M2 30'
M3 60’
+60'
0
M4 90"
M5 120'

TFor coated rings with tapered periphery not 9 ound, the tolerance shall be
increased by 10' (for example: M3 = 60' : +O

J
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3.3.2 Designation Example: Designation of a taper faced M1 = 10' keystone ring
6°, of dy = 90 mm nominal diameter, hy = 2.5 mm ring width, made of
grey cast iron, heat-treated (material subclass 22), general features as
shown in Fig. 3, and phosphated all over.

3.4 Type K - Straight Faced Keystone Ring 15°:

3.4.1 General Features:

NOTE: See Table 8 for dimensions and forces.
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FIGURE 4 - Type K

3.4.2 Designation Example: Designation of a straight faced keystone ring 15°,
of dy = 90 mm nominal diameter, hy = 2.5 mm ring width, made of
carbidic cast iron, heat-treated martensitic (material subclass 32),
general features as shown in Fig. 4, and ferroxide coated.
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3.5 Type KB - Barrel Faced Keystone Ring 15°: (j:)
3.5.1 General Features:
NOTE: See Table 8 for dimensions and forces.
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Method A: ag ref., hy measiired * Due to manufacturing processing, side angle
Method B: a3 ref., g measured tolerances are not cumulagve.
** See Table 1.
FIGURE 5 - Type KB
3.5.2 Designation Example: Designation of a barrel faced keystone ring 15°, of
dy = 90 mm nominal diameter, hy = 2.5 mm ring width, made of malleable
cast iron, heat-treated pearlitic (material subclass 41), general features :
as shown in Fig. 5, and periphery fully faced, coated with molybdenum, (
0.2 mm minimum thickness.
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3.6 Type KM - Taper Faced Keystone Ring 15°:

3.6.1 General Features:

NOTE: See Table 8 for dimensions and forces.
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FIGURE 6 - Type KM

3.6.2 Designation Example: Designation of a taper faced M1 = 10' keystone ring
15°, of dy = 90 mm nominal diameter, hy = 2.5 mm ring width, made of
grey cast iron, non-heat-treated (material subclass 12); general features
as shown in Fig. 6.
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4. COMMON FEATURES:

4.1 T, 7B, TM or K, KB, KM Rings - Inside Chamfered Edges (KI): (See Fig. 7.)

NOTE: See Table 3 for dimensions.

A | | |
a) T prKrings b) TB or KB rings c) TM of KM rings
o
°S
EA
=

—JKL_—

15

FIGURE 7 - Inside Chamfered Edges (KI)

TABLE 3 - KI Dimensions

pDimensions in miliimeters

dj KI
70 < dy < 125 0.3 + 0.15
125 ¢ dy < 175 0.4 + 0.15

175 ¢ dy < 200 0.6 + 0.20

\J
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4.2 T, TB, TM or K, KB, KM Rings - Coating Configuration:

NOTE: See Table 4 for dimensions.

4.2.1 Uncoated Rings: <(See Fig. 8.)

/‘ Mark

a) T orKrings b} TB or KB rings ¢} TM or KM rings

FIGURE 8 - Uncoated Rings

4.2.2 Coatgd Rings (Chromium or Molybdenum): (See Figs. 9-11.)

4.2.2.1 Fully Faced:

CRF.. (R4 CRF .. CR& ERF... (R4
o JMO1... MOL MO1... MO& MO1.. MO& o
a) T or Krings b) TB or KB rings c) TM or KM rings

FIGURE 9 - Fully Faced Rings
4.2.2.2 Semi-Inlaid:

CR1..CR& (R1.. CRL CR1.. CR&
MOL.. MO&  proe L L g Mot Mok
oy
4 E §
a)\JIYor K rings b} TB or KB rings c} TM or KM rings
CIounec 10 Cami nlaid Rinae
LI UUIINL LAV E> AL CRLANLE" S B AN D, I
4.2.2.3 Inlaid:
CR1..CR&4 CR1..CR& CR1.. (R4
MO1... MO& MO1... MO4 MO1..MOL 0
| s
% _ '
a) T orKrings b) TB or KB rings c) TM or KM rings

FIGURE 11 - Inlaid Rings
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TABLE 4 - Layer Thickness
Dimensions in millimeters
Thickness
Chromium Molybdenum min.

CRF - 0.005

CR1 MO1 0.05

CR2 MO2 0.10

CR3 MO3 0.15

CR4 MO4 0.20
5. FORCE [FACTORS: (

The tapgential and diametral forces“given in Tables 7 and 8 shall [be

correcfted when additional features and/or materials other.than gre
modulus of elasticity of-100 000 MPa are being used.

with a

For common features, the muttiplier correction factors given in T3

6 and

the force correction factors given in SAE J1591 shall be use

The factors of Table;6 have been calculated with mean coating thig

and KM Rings With Feature KI

TABLE 5 = Force Correction Factors for T, TB, TM, K, KB,

y cast iron

bles 5 and
d.

kness.

Taper Taper KI and taper KI and t3per
I MZ or M3 Mdor M5 MZ or M3 M&—or M5
0.96 0.98 0.96 0.94 0.92

N,

W,
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TABLE 6 - Force Correction Factors for Coated T, TB, T™M, K, KB,
and KM Rings (Fully Faced, Semi-Inlaid and Inlaid Types)

CRF

CR1

CR2/MO1

CR3/MO2

CR4/MO3

MO4

0.94

0.91

0.88

0.85

0.83
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6. DIMENSIONS:

TABLE 7 - Dimensions of T, TB, TM Keystone Rings 6°
Dimensions in millimeters
Nominal
Nig:;' Radial wall | value
diam- thickness of Method A Method B Closed gap Tangential force Diametrai force
“regular’”’ ring F(, N Fq, N
e‘er widin ! d
Vigasured - vane
For hy For hy
d F1 {hy) g h3 hg (ref.) Measured 51 shown in shown in
Toler- Column [ (ref.) Column Column value Toler- column Toler- column Toler-
ance | 1 | 2 1 2 112 ag ance | 1 2 ance 1 2 ance
70 | 2,80 991286 21,3 1271
71 12,95 +0,20 10,1 | 12,9 21,7 127,7
72 3,00 0,20 0’ 10,3 | 13,2 22,1 28,4
73 13,05 105 (134 22,6 | 288
74 |3,10 10,7 | 13,7 23,0 129,5
75 | 3,15 1,832 2,332 1,61 109 13,9 23,4129,9
76 | 3,15 0 0 0 10,6 | 136 22,829,2
77 | 3,20 -0,024 | -0,024 -0,22 10,8 | 13,9 232299
78 13,25 For For For 11,0°[ 14,1 237303
79 | 3,30 - - - 11)3']1 14,4 243 (31,0
20|25 1,5 | Phos | Phos 14 g9p 3| PhOS
80 [335 phated | phated phated 11,5 | 14,7 247 31,6
81 |3.40 PO PO PO 11,7]15,0 25,2 32,3
82 |3.40 surface: | surface : surface : 0,25 1141146 245|314
83 | 3,45 i9,1.5 +0,01 +0,01 +0,09 11:6 14:9 24:9 32:0
84 | 350 Wl.thln -0,024 | -0,024 -0,22 11,8 15,2 26,4 32,7
aring:
85 [355] 015 12,0 15,4 2581331
86 |3.60 | max. 12,2115,7 26,2338
87 | 3.65 12,5 (16,0 269344
88 |3,65 12,2 15,6 26,2 | 33,5
89 | 3,70 12,4 115,9 . 26,7 | 34,2
90 | 3,75 16,1119,6 346|421
91 | 3.8 +0.25 16,31 20,0 35,0 (43,0
92 1385 0' 16,6 | 20,3 35,7 143,86
93 | 3.%0 169|206 | £30% if 363|443 £30% if
94 |3,90 16,5 (20,2 | F;<10N | 355|434 |F}j<21,5N
95 | 3,95 16,8205 +20% if | 36,1 | 44,1 20 % if
96 | 4,00 17,1120,9| Fy> 10N | 368|449 |Fk> 215N
97 14,05 17,3 21,2 37,2456
98 |4,10 17,6 | 21,5 37,8(46,2
99 | 4,15 0.30 179 21,9 38,5 (47,1
100 | 4,15 2278 | 2,778 208 | 175214 37,6 | 46.0
101 | 4,20 0 0 0 127|217 38,1 46,7
102 | 4,25 -0,024 | -0,024 ~0,22 18,0 22,0 387473
103 {4,30 For For For 18,2]22,3 39,1479
104 | 4,30 phos- phos- phos- 17,9219 38,5 | 47,1
’ 0120 2,27(2,77
105 | 4.35 253 phated | phated phated 18,1 22,2 38,9 | 47,7
106 | 4,40 T T i 83225 39333
107 | 4,40 surface: | surface: surface: 18,0 [ 22,0 387|473
108 | 4.45 | $0,20 +0,01 | +0.01 +0,09 18,2 | 22,3 39,1479
109 | 4,50 | within -0,024 | 0,024 -022 18,4226 39,6 [ 486
110 {4,552 S 186|228 40,0 | 49,0
111 | 4,55 ‘ 182 22,4 39,1148,2
112 {460 M 18,5 22,7 39,8 488
113 14,65 18,7 1 22,9 40,2 | 49,2
114 4,70 18,9232 40,6 | 49,9
0,35! +0,30
115 | 4,70 0 18,6 | 22,8 40,0 149,0
116 | 4,75 18,8 ] 23,1 40,4 |1 49,7
117 | 4,80 19,0234 40,9 (50,3
118 | 4,80 18,7122,9 40,2 | 49,2
119 14,85 18,9 (23,2 40,6 | 43,9

This table is shown in ISO format.

Commas represent decimal points.
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TABLE 7 (Continued)
Dimensions in millimeters
Nom- Nominal
inal | Radial wall | vatue
diam-| thickness of Method A Method B Closed gap Tangential force Diametral force
eter “regular” ring Fp. N Fq, N
P width Measured value For hy For hy
1 a () ag h3 hy (ref.) Measured 51 shown in shown in
Toler- Column | (ref.) Column Column value Toler- column Toler- column Toler-
ance | 1 | 2 1 2 112 ag ance | 1 2 ance 1 2 ance
2,278 2,778 2.08
0 0 0
120 |4, ~0,024 | ~0.024 =022 191|235 41,1)| 50,5
121 {495 p';g; pf‘g's _ p;%’s_ 193238 415, 51,2
122 {495 2513020 | chated | phated (227|277 phated 19,0 { 23,3 40,9/ 50,1
123 |5, PO PO PO 19,2 | 23,6 41,3 | 50,7
124 | 545 surface : |surface: surface: 19,4 1239 40,7514
+0,01 | +0,01 +0,09 (0351 40,30
-0,024 | —0,024 -0,22 0
1256 {5,045 23,4 127,8 50,3 | 59,8
126 |5,10 23,7 | 281 51,0 | 60,4
127 | 5.15 24,04.28,5 51,6 | 61,3
128 |5.20 24,771,288 52,0 | 61,9
129 |5,30 2381283 51,2 | 60,8
130 | 5,35 24,0 | 28,5 51,6 | 61,3
131 |5.30 24,3289 52,2 | 62,1
132 | 5,30 239(28,4 51,4611
133 |5,35 2,724 3,224 2,63 24,1 128,7 51,81 61,7
134 |5.40 0 0 0 244|290 52,5 | 62,4
-0,024 | -0,024 _0.22
135 15,40 For For e 24,0285 51,6 | 61,3
136 | 5,45 h 243 (28,8 52,2 | 61,9
phos- phos- phos-
137 |5, 2451291 52,7 | 62,6
phated | phated phated
138 | 5, PO PO PO 24,1287 51,8 | 61,7
139 [5495 surface: | surface: surface: |0 40| +0,35 244120 525 | 624
140 |5, +0,01 | +0,01 +0,09 0 246|293 | +30% if 52,9630 +30% if
141 (545 | 0,20 -0,024 | -0,024 -0,2 2491296 | F <10N | 535 | 63,6||F4< 215N
142 | 5,85 | Within 245|291 . |52,7 |62, )
, , B P ) 8| +ogo
143 | 5,0 | a ring: 2471294 ;231/‘(’),'\: 53,1 63,2 F_iozfslfw
144 | 5%} 020 [30(|35] 25 2,71|3,21 25,0 | 29,7 t 63,8 | 63,9 d !
145 5,45 | mMax- 246293 52,9 | 63,0
146 |5, 249 (29,6 53,5 | 63,6
147 |5, 25,1 (29,9 54,0 | 64,3
148 | 5,85 2471294 53,1 63,2
149 | 5,90 25,0 | 29,7 53,8 | 63,9
150 {5495 25,0129,8 53,8 | 64,1
162 16,00 249|297 535 | 63,9
154 | 605 Zi2d | 322 263 248|205 533|634
185 | 6,10 -0,029 | -0,029 -0,26 25,0 (29,8 53,8 | 64,1
156 | 6,15 For For For 25,2 { 30,1 54,21 64,7
158 | 6,20 phos- phos- phos- 25,1129,9 54,0 | 64,3
160 | 6,45 phated | phated phated 250|298 53.8 | 64,1
162 | 6,3% 0 PO —E0—t6-501vome0--2574-1503 546651
1 : : S e !
64 | 6,40 +0,01 +0,01 +0,09 0 25,3 1 30,2 54,4]164,9
165 | 6,40 -0,029 | -0,029 -0,27 250298 53,8 | 64,1
166 | 6,45 25,2 | 30,0 54,2 (64,5
168 | 6,50 25,1129,9 54,0 | 64,3
3,172 3,672 ,
170 | 6,60 0 0 3020 30,4 35,4 65,4 | 76,1
172 16,65 -0,029 | -0,029 -0,27 30,3 (35,2 65,1 (75,7
174 | 6,70 For For For 30,2 35,1 64,9755
phos- phos- phos-
3514030 | SO0 | gnated |315[3.65] Bhoe
175 | 6,75 PO PO PO 30,3 | 35,2 65,1 75,7
176 | 6,80 sugaOCIe: Sugaoﬁe: SU'BGCSI 0,60] +0,45 ] 30,5 | 35,5 65,6 | 76,3
+0, +0, +0,09 0
178 16,85 20029 | 0,029 Zo27 30,4 135,4 65,4 | 76,1
This table is shown in ISO format. Commas represent decimal points.
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This table is

TABLE 7 (Concluded)

Dimensions in millimeters

~ Nominal
'\:z:: Ragial wall value
diam.| thickness of Method A Method B Closed gap| Tangential force Diametral force
eter regular” ring Fi. N Fyq. N
B width Measured value . I
For-f Forh
1 aj {hy) ag 3 hg (ref.) Measured 5 shown in shown in
Toler- Column | (ref.) Column Column value Toler- column Toler- colurn Toler-
ance | 1| 2 1 2 1 2 ag ance | 1 2 ance 1 2 ance
180 | 6, 30,3| 35,2 651 | 75,7
182 | 6,9 30,1 35,1 64,7 | 75,5
184 | 7,0 2 .
3172 3,672 3.20 30,6 | 35,7 65,8 76,8
185 | 7,0p 0 0 0 30,3352 65,1757
186 | 71 ip,Z_O -0,029 | —0,029 -0,27 30,5)355) £30% if |656]|763] +309% if
188 1 7,1b Wl_thln For For For 30,4 | 35/4 Fy < 10N 65,4 | 76,1 Fyq<215N
aring: phos- phos- phos- '
190 | 7,2p 35140] 30 3,15(3.,65 0,60} +0,45| 30,3 |°85,2) +209% if | 651|757 | +20% if
[ | 0,20 phated | phated phated ° . + !
192 | 7,.2b max PO PO FO 0 30,14/ .35,1 Fy» 10N 64,7 [ 755 |F. > 21 5N
194 | 7.3p : 30,6357 e58(768) ¢ "
d surface: | surface : surface: 4 ! ’ !
195 17.3 +0,01 | +0,01 +0,08 30,2 | 35,2 649|757
196 |7, -0,029 | -0,029 -0,27 305|355 65,6 | 76,3
198 | 7.4 30,4354 65,4 | 76,1
200 | 7.5p 30,2352 64,9757
NOTES
TFor intefmediate sizes (for example repair sizes), the radial\ wall thickness of the
next sma]ler nominal diameter should be applied.
2For valugs for Fy and Fy, given in Table 7, 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 J159).
Mean forges are calculated for nominal radial wall thickness (a)) and mean ring width
(hy).
3For the }ole purpose of this document, the _assumed average ratio Fy/Fy is 2.15.
shown in _ISO-format. Commas represent decimal points.
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TABLE 8 - Dimensions of K, KB, KM Keystone Rings 15°
Dimensions in millimeters
Nominal
ﬂgg' Radial wall | value
diam-| thickness of Method A Method B Closed gap Tangential force Diametral force
eter “ragular’ ri_ng F, N Fg. N
width Measured value For Ay For hy
& o i) % h3 hy ref.) Measured 1 shown in shown in
Toler- Column |[(ref.) Column Column value Toler- column Toler- column Toler-
ance 1 2 1 2 1 2 ag ance 1 2 ance 1 2 ance
80 3,35 12,8 16,0 27,5 34,4
81 13,40 T30 16,3 280350 ]
82 {3,40 12,7159 27,3 | 342
83 345 12,9 | 16,2 27,7348
84 3,50 0.25 13,1] 16,5 28,236 5
85 |3,55 2007 | 2597 149 | 13,3 (16,7 28,6-| 35,9
86 |3,60 0 0 0 135|170 29,0 | 36,6
87 13,65 +0.15 —-0,029 | - 0,029 —-on 13,7117,3 29,5 |37,2
88 |3,65 Witi'oin For For For 13,4116,9 28,8 | 36,3
8 1370 ing: [ 2.5 {30 1,5 | Pros | phos |y 4l 6| phos || 136 1171 023658
%0 (375] 015 phated | phated phated 137173 295|372
9 [380] max. PO PO PO 138|126 299|378
92 |385 surface: | surface: surface: 40,25 | 141|178 30,3383
93 3,90 +0,01 | +0,01 +0,04 0 | 143|181 30,7 | 38,9
% (3,90 -0,029 | -0,029 -on 140 | 17,7 30,1 | 38,1
95 | 3,95 13,1(17,9 30,3 | 38,5
9 | 4,00 14,3]18,2 30,7 | 39,1
97 | 4,05 145185 31,2398
98 [4,10 14,7 18,7 31,6 | 40,2
9 (4,15 21 14,3 [ 19,0 32,0409
100 | 4,15 ’ 185|225 39,8 | 48,4
101 | 4,20 18,8228 40,4 | 49,0
102 | 4,25 19,0 | 23,1 40,9 | 49,7
103 | 4,30 19,2233 41,3 50,1
104 [ 4,30 18,8 | 22,9 40,4 | 49,2
105 | 4,35 1901231 +30%if |40.9{49.7 | |+30% if
106 | 4,40 1921234 £ <10N |41.3|503 £, < 215N
107 | 4,40 18,8 22,9 {40,4|492 ]
108 | 4.45 2,463 | 2,93 2,05 19,0232 | ¥20% it 1459 499 [t20% it
109 | 4,50 0 0 0 19,2235 | Fr> 10N | 4131505 |fa>21.5N
—0,034 | —0,034 -0,13
110 | 4,55 For For For 19,4 (23,6 41,7 50,7
11 |45 phos=" | phos- phos- 19,0 [ 23,2 40,9 | 49,9
112 | 4,60 30|35 20 | bhated | phated [245]2.95| phated 19,2 | 23,4 41,3503
113 | 4,65 PO PO PO 19,4 | 23,7 41,7510
114 [4,70 surface : | surface: surface : 19,6 | 24,0 4211516
1156 |4,70| +0,20 +0,01 | +0,01 +0,04 19,2 | 23,5 41,3|50,5
116 | 4,75 | Within -0,034 | —0,034 -013 19,4 23,7 41,7 | 51,0
117 | 4,80 | aring: 19,6 | 24,0 42,11 51,6
118 4,80 0,20 19,2 | 23,5 413|505
119 [ 4,85 max. 035|030 194|238 41,7 51,2
120 | 4,90 1% Des|2a0 42,1516
121 | 4,95 19,8 | 24,3 42,6 52,2
122 | 4,95 94238 71,7512
123 | 5,00 19,6 | 24,1 421|518
124 | 5,05 19,8 | 243 42,6 (52,2
125 | 5,05 2,830 3,330 2,61 2391283 51,4 60,8
126 | 5,10 0 0 0 2411286 51,8615
127 | 5,15 -0,034 | -0,034 -0,13 243 (28,9 52,2 | 62,1
128 |5,20 For For For 24,6 | 29,2 529|628
129 5,20 25|40 25 | Phos | phos- |, golaa| phos 24,1287 51,8617
130 [5,25 7|7 | phated | phated [77|™7 phated 243|289 52,2 | 62,1
13t | 5,30 PO PO PO 245|292 52,7 | 62,8
132 | 5,30 surface: | surface: surface : 0,40] +0,35 24,1 | 28,7 51,8 | 61,7
133 | 535 +0,01 | +0,01 +0,04 0 243|289 52,2 | 62,1
134 | 5,40 -0.034 | -0,034 -0,13 24,5 29,2 52,7 | 62,8

This table is shown in ISO format.

Commas represent decimal points.
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