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Foreword

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
electrotechnical standardization.
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Introduction

ISO 6624 belongs to the series of International Standards dealing with piston rings for reciprocating
internal combustion engines. Others are ISO 6621, [SO 6622, IS0 6623, IS0 6625, SO 6626 and ISO 6627
(see Bibliography for details).

The common features and dimensional tables presented in this document 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 is plso-essential thatthe designer refe 6621-3[4] and

ISO $621-4 before completing a selection.

© IS0 2017 - All rights reserved v
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INTERNATIONAL STANDARD ISO 6624-

1:2017(E)

Internal combustion engines — Piston rings —

Part 1:
Keystone rings made of cast iron

1 pcope

This| document specifies the essential dimensional features of keystone rings made df cast
T, TB, TBA, TM, K, KB, KBA and KM, having diameters from 70 mm up to and including200 1

reci

2

The
ConSs
undai

ISO

No t
ISO

4
The

rocating internal combustion piston engines.

Normative reference

iron, types
nm, used in

following documents are referred to in the text in such a way thiat some or all of their content

titutes requirements of this document. For dated references{only the edition cited

hpplies. For

ited references, the latest edition of the referenced documgnt.(including any amendmernts) applies.

h621-4, Internal combustion engines — Piston rings — Rart4: General specifications

Terms and definitions
brms and definitions are listed in this document.

ind [EC maintain terminological databaSes for use in standardization at the following a

EC Electropedia: available at http:/fiwvww.electropedia.org/

SO Online browsing platform: ‘available at http://www.iso.org/obp

Dverview

the

keystone ring types-are specified in Tables 1 to 3 and Figures 1 to 8. Their common f
imensions of those features are specified in Tables 4 to 8 and Figures 9 to 16. Tables 9

the force factors(for'the different types of ring, while Table 11 and Table 12 give the dim
forces of keystone rings 6° and 15° respectively.

5

ing'types and designation examples

ddresses:

patures and
and 10 give
bnsions and

5.1

Type T — Straight faced keystone ring 6°

5.1.1 General features

See Table 10 for dimensions and forces.

© IS0 2017 - All rights reserved
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S1

Dimensions in millimetres

N al

d4

Key

1 referende plane
a  Due to mhanufacturing processing, side angle tolerances are not cumulative.

b Nominal.

5.1.2 Degignation

EXAMPLE

e |l

o X 306" +12'?

-@ /6°12' 122

=0,005 x A4

Figure 1 —Type T

Designation of a piston ring complying with the requirements of ISO 6624-1, being a| cast

iron, 6° keydtone ring with a straight faced*peripheral surface (T), of nominal diameter d; = 90 mm (90} and
nominal width h; = 2,5 mm (2,5), made-of grey cast iron, subclass 12 (MC12), and having a chromium plated
peripheral sfirface with a minimum-thickness of 0,1 mm (CR2). Parameters in parenthesis are used in th¢ ISO

ring designa

Piston ring ISO 6624-1-T-90 x 2,5-MC12/CR2

5.2 Type

5.2.1 Ge

Fion:

TB — Symimetrical barrel faced keystone ring 6°

eral features

See Table 10fordimensionsamndforces:

© ISO 2017 - All rights reserved
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Key

Dimensions in millimetres
X
17
hs
)
= Z
— Vi
= Tl
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e
— NP
o L X e T
-@> /e°12' £122|
hyP
Z
]
<< <0
I‘725 (hs)
has
ha3
1 reference plane
a  Pue to manufacturing processing, side angle tolerances are not cumulative.
b Nominal.
Figure 2 — Type TB
Table 1 — Symmetrical barrel dimensions
Dimensions in millimeftres

h1 hzs hz6 h27 t2, t3 hga
Tolerance

2,0 0,40 1,00 +0,30 1,60 1,2
0,003...0,015

2,5 0,45 1,25 +0,40 2,05 1,6

3,0 0,50 1,50 2,50 2,0
+0,50 0,005...0,020

3,5 0,55 1,75 2,95 2,4

4,0 0,60 2,00 3,40 2,8
0,60 0,005...0,023

4,5 0,65 2,25 3,85 3,2

a  Gauge width hg, informative only, shall be used only if agreed between manufacturer and customer.

© IS0 2017 - All rights reserved
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5.2.2 Designation

EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-1, being a cast iron, 6°
keystone ring with a symmetrical barrel faced peripheral surface (TB), of nominal diameter d; = 90 mm (90) and
nominal ring width h; = 2,5 mm (2,5), made of heat-treated martensitic spheroidal graphite cast iron, subclass 53
(MC53), and having a semi-inlaid spray coating on the peripheral surface with a minimum thickness of 0,2 mm
(SC4E). Parameters in parenthesis are used in the ISO ring designation:

Piston ring ISO 6624-1 TB-90 x 2,5-MC53/SC4E

5.3 Type TBA — Asymmetrical barrel faced keystone ring 6°
5.3.1 GeIeral features
See Table 1( for dimensions and forces.
Dimensions in millimetres
X
1— %
Fyq e
h
Y ___ <_3>
F tl |
2 5
| (]
—
+ L g T VA
_ — N
\
F, o X 3eet T T
-4&) /6°12’ 12
hqb 7
) N\ -
1_? Le )
175 T7rg7
/726
hy

Key

reference plane

top side identification mark
a  Due to manufacturing processing, side angle tolerances are not cumulative.
b Nominal.

Figure 3 — Type TBA
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Table 2 — Asymmetrical barrel dimensions

ISO 6624-1:2017(E)

Dimensions in millimetres

hy h2s2 h26 h27 t2b t3b
Tolerance
2,00 0,40 0,60 *0,20 1,50 ..0,007 0,009...0,030
2,50 0,45 0,70 1,80 0,011...0,035
+0,25 ..0,008
3,00 0,55 0,80 2,10 0,012...0,038
3,50 0,60 0,90 2,40 0,012...0,040
- — — +0,30 — ..0,009 — —
7400 0,65 0,95 2,80 0,030,045
4,50 0,70 1,05 *0,35 3,20 ..0,010 0,015...6,050
a  hzs5 may be lowered for rings with reduced edge dimensions.
b t; or t3 or both may be varied as agreed between manufacturer and customer.
5.3.2 Designation
EXAMPLE Designation of a piston ring complying with the requirementsyof ISO 6624-1, being a cast iron,
6° kdystone ring with an asymmetrical barrel faced peripheral surface (TBA), of nominal diameter dq = 90 mm

(90)
subc
of 0,

5.4

5.4.

See

and nominal ring width hy = 2,5 mm (2,5), made of heat-treated mattensitic spheroidal graphlite cast iron,
ass 53 (MC53), and having a semi-inlaid spray coating on the peripheral surface with a minimyim thickness
mm (SC4E). Parameters in parenthesis are used in the ISO ring'designation:

Piston ring ISO 6624-1 TBA-90 x 2,5-MC53/SC4E

Type TM — Taper faced keystone ring 6°

1 General features

Table 10 for dimensions and forces.

© IS0 2017 - All rights reserved
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Dimensions in millimetres

X

1—
Y 3 BN
F, 1
2 g
Y
+— L l—cv{
— | r\‘f -+
=FH
! f
— ~f L -
£ A3 I O G LA Vi
‘T@> /e°12' 122
hqb
Key

referenge plane

top sidefidentification mark
a  Due to npanufacturing processing, side angle tolerances are net.cumulative.
b Nominal.

Figure 4<-'Type TM

Table 3 — Taper

Dimensions in minutes

Internal twist feature de-
Code Taper Tolerancea signs
Tolerancea
+50 +60
M1b 10 0 0
M2 30
M3 60 +60 +70
M4 90 0 0
M5 120
a  For chromium plated rings with a tapered peripheral surface that is not ground, the tolerance
shall be increased by 10 (e.g. M3 = 60 tolerance: +Z)0 ; M3 with internal features = 60 tolerance: +%0 )-
b M1 not for rings with partly cylindrical peripheral surface.

5.4.2 Designation

EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-1, being a cast iron, 6°
keystone ring with a 10" taper faced peripheral surface (TM1), of nominal diameter d; = 90 mm (90) and nominal
ring width h1 = 2,5 mm (2,5), made of heat-treated grey cast iron, subclass 22 (MC22), and phosphate-coated all
over (PO). Parameters in parenthesis are used in the ISO ring designation:

6 © IS0 2017 - All rights reserved
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Piston ring ISO 6624-1 TM1-90 x 2,5-MC22/PO

Type K — Straight faced keystone ring 15°

5.5.1 General features

See Table 11 for dimensions and forces.

Key

5.5.]

EXA
15°K
ring
Para

Dimensions in millimetres

: 0

~
(=]

e

d4

"

a3

o
| X 7°36" +12'°

b
i

Feference plane

hqb

1=0,005

Pue to manufacturing processing, side angle tolerances are not cumulative.
Nominal.

Figure 5 — Type K

. Designation

MPLE Designation of a piston ring complying with the requirements of ISO 6624-1, bein
eystonering with a straight faced peripheral surface (K), of nominal diameter d; = 90 mm (90)
width'h1 = 2,5 mm (2,5), made of carbidic cast iron, subclass 32 (MC32), and ferroxide coated

hieter's in parenthesis are used in the ISO ring designation:

_TéD /15°12' 122
L]l At

XIL]1

v a cast iron,
and nominal
a1l over (FE).

5.6

Piston ring ISO 6624-1 K-90 x 2,5-MC32/FE

Type KB — Symmetrical barrel faced keystone ring 15°

5.6.1 General features

See Table 1 for symmetrical barrel dimensions.

See Table 11 for dimensions and forces.

© IS0 2017 - All rights reserved
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Dimensions in millimetres

X
1—
hs
Y _
Ff 1 I
o
Y
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. I e B vi
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\ g
N
~ ~anf |l ~|la
£ o LI X 73 s120
-jﬁ%> /15"12' £12'7
hyb
Z
)
Ny L0
I‘725 (ha)
has
has
Key
1 referenge plane
a  Due to npanufacturing processing, side angle tolerances are not cumulative.
b Nominal.
Figure 6 — Type KB
5.6.2 Degignation
EXAMPLE BDesignation of a piston ring complying with the requirements of ISO 6624-1, being a cast iron, 15°
keystone rinmmmmmmhﬁmm ring

width hq = 2,5 mm (2,5), made of malleable cast iron, subclass 41 (MC41), and having an inlaid spray coating on
the peripheral surface with a minimum thickness of 0,2 mm (SC4F). Parameters in parenthesis are used in the
ISO ring designation:

Piston ring ISO 6624-1 KB-90 x 2,5-MC41/SC4F
5.7 Type KBA — Asymmetrical barrel faced keystone ring 15°

5.7.1 General features

See Table 2 for asymmetrical barrel dimensions.

See Table 11 for dimensions and forces.

8 © IS0 2017 - All rights reserved
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Dimensions in millimetres

X
1—7
hs
2s
Y
= Z
T e
\ g
]
- | ~b!la
o X el
-@> /15°12' £
h4b 7
]
Ny <0
I‘725 (hs)
has
ha
Key
Feference plane
Fop side identification mark
a  Due to manufacturing-processing, side angle tolerances are not cumulative.
b Nominal.
Figure 7 —Type KBA — Correction of details “X” and “Y”: show asymmetry more detailed
5.7.2 . Designation

EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-1, being a cast iron 15°
keystone ring with an asymmetrical barrel faced peripheral surface (KBA) of nominal diameter d1 = 90 mm (90)
and nominal ring width h; = 2,5 mm (2,5), made of malleable cast iron, subclass 41 (MC41), and having an inlaid
spray coating on the peripheral surface with a minimum thickness of 0,2 mm (SC4F). Parameters in parenthesis
are used in the ISO ring designation:

Piston ring ISO 6624-1 KBA-90 x 2,5-MC41/SC4F
5.8 Type KM — Taper faced keystone ring 15°

5.8.1 General features

See Table 3 for taper.

© IS0 2017 - All rights reserved 9
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See Table 11

:2017(E)

for dimensions and forces.

Dimensions in millimetres

S1

b
T

Key

referende plane

Due to manufacturing processing, side angle tolerances-ate not cumulative.

1
2 top sidefi
a
b

Nominal.

dentification mark

Figure-8 — Type KM

5.8.2 Degignation

EXAMPLE

X
11—
hs
-~_,“_/\~
T, .
rh—
=l
I s B Vi \
[ ] & i
‘ ES:
! }
-— Nl
sl L X 7036 a2 .
-@) /15°12' RYE
hyb

Designation of a piston ring complying with the requirements of ISO 6624-1, being a castiroy, 15°
keystone ring with a 10" taper facéd peripheral surface (KM1), of nominal diameter di = 90 mm (90) and norhinal
ring width hj = 2,5 mm (2,5), made of grey cast iron, subclass 12 (MC12). Parameters in parenthesis are used in
the ISO ring flesignation:

Piston ring ISO 6624-1 KM1-90 x 2,5-MC12

10
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6 Common features

6.1 TypeT, TB, TBA, TM, K, KB, KBA, KM rings — Inside chamfered edges (KI)

0

Y

0,15-0,15

il
!

hc)o )gc)

Figure 9 — Inside chamfered edges (KI)

Table 4 — KI dimensions

Dimensions in millimetres

d1 KI
70 <dy <125 0,3+0,15
125 <dq <175 0,4+0,15
175<d1 <200 0,6 £0,20

6.2 | Type T, TB, TBA, TM, K, KB, KBA, KM rings (positive twist type) internal beyvel or

1nt£11['nal step top side

An internal bevel is not recommernded for the 15° keystone rings with ring width hp g
“nominal value of ring width” column 1 of Table 11.

ds3

1

/

di

Key
1 top side identification mark

Figure 10 — Internal bevel top side (IF)

© IS0 2017 - All rights reserved
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6.3 Type

a3
075°
1 prd ~—~
|\
> )
s\

Dimensions in millimetres

Figure 11 — Internal step top side (IW)

Table 5 — a3 and hig dimensions

Dimensions jnmillimetres

dq as h1s
Tolerance Tolerance

0 0

70 < dq < 100 0,8 x ay 03 0,6 &My 025
0 0

100 < dy < 160 0,8 x ay 03 0,6 x hi 035
0 0

160 < dj < 200 0,8 xa 04 0,6 x hy 045

peripheral surface

Taper M1 i
cylindrical

Key

1

12

1

/

h

/\\-/—s-_

hZL

TM or KM rings with partly cylindrical machined (LM) or lapped (LP)

5 excluded. Partly cylindrical peripheral surfaces shall be visible. See Table 6 for
peripheral surface dimension hp4.

max.

ha,

top side identification mark

Figure 12 — Partly cylindrical peripheral surface
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Table 6 — hy4 dimensions

ISO 6624-1:2017(E)

Dimensions in millimetres

h1 h4 h24

max. max.

each side of gap up to 30°

2,0 0,7 1,4
2,5 0,8 1,6
3,0 1,0 2,0
35 12 23
4,0 1,3 2,6
4,5 1,5 3,0

6.4 | Type T, TB, TBA, TM, K, KB, KBA, KM rings — Plating/coating configuration

6.4.1 Uncoated rings

a) TorKrings

c) TBA or KBArings

d) TM or KM rings

Figure 13 — Uncoated rings

b) TB or KB rings

© IS0 2017 - All rights reserved
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6.4.2 Chromium plated, PVD coated or spray coated rings

6.4.2.1 Fully faced

CRF..CR&
SC1.SCh
PC001..PCOS0

Wiz

CRF...CR&
SC1.SC4
PC001..PCO50

7T

ﬁ)
A

a) T orKrings

CRF..CR&
SC1..SC4
PC001...PCO50

c) TBA or KBArings

6.4.2.2 Seémi-inlaid

CR1E...CR2E
SCIE...SCLE

a)<{Tor Krings

CRIE..CR2E
SCIE...SCLE

s

b) TB or KB rings

CRF..CR&
SC1.SCh
PC001..RCOS0

Figure 14 — Fully faced rings

d) TM or KM rings

CRIE..CR2E
SCIE...SCLE

i

b) TB or KBrings

CRIE...CR2E
SCIE...SCLE

c) TBA or KBArings

d) TM or KM rings

Figure 15 — Semi-inlaid rings

14
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6.4.2.3

Inlaid

CRIF...CR2F
SCIF..SCLF

A

L

ISO 6624-1:2017(E)

CRIF...CR2F
SCIF..SCLF

4

h W, . ] JZ et
dj) 1 U NI1IgS

CRIF...CR2F
SCIF...SC4F

c) TBA or KBArings

U TB Ul KB 1 illgb
CR1IF...CR2F
SCIF...SCAF

d) TM or KM rings

Figure 16 — Inlaid-rings

Table 7 — Plating)/coating thickness

Dimensions in millimetres

Chromium plating |Spray coating| Thickness

min.

Gode Code

CRF — 0,005

CR1 SC1 0,05

CR2 SC2 0,10

CR3 SC3 0,15

CR4 SC4 0,20

Table 8 — PVD coating thickness

Dimensions in millimetres

PVD coating Thickness

Code min.
PC0O01 0,001
PC003 0,003
PCO05 0,005
PC010a 0,010
PC020 2 0,020
PC0302a 0,030
PC040a 0,040
PC0502a 0,050

a  Nottypical for Diamond Like Carbon coatings (DLC).

© IS0 2017 - All rights reserved
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7 Force factors

The tangential and diametral forces given in Tables 11 and 12 shall be corrected when additional
features or materials other than grey cast iron with a modulus of elasticity, Ey, of 100 GN/m?2, or both,
are used. Modulus of elasticity per ISO 6621-3 is determined by considering piston ring dimensions and
measured tangential force.

For common features, the multiplier correction factors given in Tables 9 and 10, and the force correction
factors given in ISO 6621-4 shall be used.

Table 9 — Force correction factors for T, TB, TBA, TM, K, KB, KBA, KM rings with features KI, IF,

IW and taper
Factor
KI M2 or M3 | M4 or M5 IF W
0,96 0,98 0,96 0,88 0,78

Table 10— Force correction factors for chromium plated, PVD coated or spray coated T, T[B,
TBA, TM, K, KB, KBA, KM rings (fully faced, semi-inlaid and inlaid types)

di Factor
mm CRF/ CR1/ CR2/SC1 CR3/SC2 CR4/SC3 SC4
PCO001 ... PC030 | PC0O40 ... PCO50
70 <d1 <100 1 0,92 0,88 0,85 0,81 0,77
100 < dq <125 1 0,94 0,91 0,88 0,86 0,83
125 < dq <[150 1 0,95 0,92 0,90 0,88 0,85
150 < djq £[200 1 0,96 0,93 091 0,89 0,87

8 Dimensions

The dimengions and the tangential and diametral forces of keystone rings 6° and 15° are givgn in
Tables 11 and 12.

Table 11 — Dimensions of T, TB, TBA, TM, keystone rings 6°

Dimensions in millimetres

Nom- | Radjal wall Nom- Keystone ring width Closed gap Tangential force Diametral forice
inal thi¢kness inal Fy [N] Fq [N]
diame- value Method A Method B
tera ofxing
width
Measured value Meas-
ured
value
dy ai h1 dg h3 h3 s1 h1 h1
Toler- | 1 | 2 1 2 1 2 ag Toler-| 1 2 | Tolerance 1 2 | Tolerance
ance ance
70 2,90 99 (12,6 21,3|271
71 2,95 10,1112,9 21,7277
72 3,00 10,3|13,2 22,1|28,4
73 3,05 10,5(13,4 22,6(28,8
74 3,10 10,7137 23,0(29,5
75 3,15 109|139 23,41299
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Table 11 (continued)
Nom- | Radial wall Nom- Keystone ring width Closed gap Tangential force Diametral force
inal thickness inal Fy [N] Fq [N]
diame- value Method A Method B
tera of ring
width
Measured value Meas-
ured
value
di ai h1 ag h3 h3 s1 h1 h1
Toler- | 1 2 1 2 1 2 ag Toler-| 1 2 Tolerance 1 2 Tolerance
ance ance
76, 3,15 1,832 | 2,332 1,61 10,613,6 22'{’ 9,2
77| | 3.20 | £0,15 0 0 0 10,8(139 A232]299
78 3,25 | Within -0,024 | -0,024 -0,22 11,0141 y%’ 3,7(30,3
+30 %), +30 % if
79| | 3,30 |aring: |20[25|L5| For For |1.82]2,32| For 11,3|14,4 24,3(31,0
015 phos- | phos- phos- ON Fa<21,5N
8o [335| phated | phated phated 11,5|14,7{~#20 % if [24,7(31,6| +20%if
max. PO PO PO
sur- sur- sur- s Fez10N Fq=21,5N
81 3,40 face: face: face: +0,25 11,7 ,0 25,2132,3
82 3,40 +0,010 | +0,010 +0,09 0,25 0 éﬂ- 14,6 24,5314
83 3,45 -0,024 | -0,024 -0,22 Q 11,6 | 14,9 24,9(33,0
84 3,50 <)Q 11,8|15,2 25,4132,7
o
gs| | 355 0\\ 12,0[15,4 25.8[341
86| 3,60 Qj\ 12,2|15,7 26,2|33,8
87| 3,65 \\S\ 12,5|16,0 26,9344
88| | 3,65 Q) 12,2|15,6 26,2335
89 3,70 \\® 12,4115,9 26,7342
90| 3,75 \O ) 0,30 16,1|19,6 34,6 44,1
91 3,80 2,278 2,77(‘8)*. 2,08 16,3120,0 35,0143,0
92 | 3,85 0 v 0 16,6{20,3 35,7|436
93 3,90 +0,2 -0,024 | -0,024 -0,22 16,9 20,6 36,3443
94 3,90 | Within [2,5]3,0|2,0 ﬁ For 1227|277 For 16,5(20,2 35,5|43,4
95[ | 3,95 | aring: os- | phos- phos- 16,8(20,5 36,1|44.1
aring: C)Jhated phated phated
0,2 (). PO PO PO
96| 4,00 % sur- sur- sur- 17,1120,9 36,8449
max. c\ face: face: face:
97 4,05 <0~> +0,010 | +0,010 +0,09 17,3121,2 37,2 |48,6
98 4,10 ??' -0,024 | -0,024 -0,22 17,6 |21,5 37,8|44,2
99| | 4,15 9 17,9 21,9 38,5471
10 4,§S‘ 17,5214 37,6 44,0
101 A4 4 17,7 |121,7 38,1|44,7
D,
10' /I")E 1Q'ﬂ '7’),[\ QQ"7 /I",3
103 | 4,30 18,2(22,3 39,1| 47,9
104 | 4,30 17,9219 38,5|47,1
105 4,35 18,1|22,2 38,9477
106 4,40 18,3(22,5 39,3|48,4
107 | 4,40 18,0(22,0 38,7473
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Table 11 (continued)

Nom- Radial wall Nom- Keystone ring width Closed gap Tangential force Diametral force
inal thickness inal Fy¢ [N] Fq [N]
diame- value Method A Method B
tera of ring
width
Measured value Meas-
ured
value
di ai h1 ag h3 h3 s1 ht h1
Toler- | 1 | 2 1 2 1 2 ag Toler-| 1 2 Tolerance 1 2 Tolerance
ance ance
108 4,45 2,278 | 2,778 2,08 18,222,3 39,1479 '<\
109 | 4,50 0 0 0 18,4(22,6 39,6 47(J‘<
110 | 4,55 0,024 | -0,024 0,22 18,622,8 40,0 yQ.(V
111 | 4,55 For For For 18,2|22,4 91482
112 | 4,60 2,5(3,0|2,0]| Phos- | phos- 15 9715 77| phos- 18,5(22,7 '8 (48,8
phated | phated phated (‘.Sj‘
113 4,65 PO PO PO 18,7122,9 O 40,2 (49,2
114 | 4,70 sur- | sure sur- 18,9 23,2 40,6(49,9
face: face: face: \
115 4,70 10,2 +0,010 | +0,010 +0,09 18,6 22,8()\ 40,0(49,0
116 4,75 Within -0,024 | -0,024 -0,22 18,8 1 40,4 49,7
aring: Q<>
117 | 4,80f| 02 N}19,0{23,4 40,9(50,3
max. S\Q
118 4,80 s&@ 18,7(22,9 40,2 (49,2
119 4,85 S 18,9 23,2 40,6 (49,9
o
120 4,90 A.\Q 0,35 19,1 23,5 41,1|50,5
121 4,95 s‘O 19,3 23,8 41,5(51,2
122 4,95 \E" 19,0 23,3 409(50,1
123 5,00 Q\C) 19,2 23,6 41,3|50,7
124 5,05 ) C) 19,4239 41,7 | 51,4
125 5,05 $ : 23,4278 50,3(59,8
126 | 5,10 2724(.@ 4 2,63 23,7|28,1 51,0 60,4
127 | 515 Q .-) 0 0 24,0(28,5 51,6 61,3
128 | 5,20 s0l35l2 %@4 -0,024 5711321 -0,22 24,2|28,8 52,0(61,9
129 | 5,20 S '&)\For For |77 7|7 For 23,8(28,3 51,2|60,8
130 | 5,25 {7 phos- | phos- phos- 24,0|28,5 51,6|61,3
’ -~ phated | phated phated ’ g ’ ’
0,40
131 | 5,30 ?~ PO PO PO 24,3|28,8 52,2|61,9
C, sur- sur- sur-
132 | 5,30 ‘A face: | face: face: 2391291 51,4(62,6
133 5,35 & S +0,010 | +0,010 +0,09 24,1|28,7 51,8|61,7
134 | 540)C 0,024 | -0,024 0,22 24,4(29,0 52,5624
135 5,40 24,0(28,5 51,6 6,3
136 5,45 24,3|28,8 52,2(61,9
137 5,50 24,5|29,1 52,7162,6
138 5,50 24,1|28,7 51,8|61,7
139 5,55 24,4129,0 52,5|62,4
140 5,60 24,6(29,3 52,9163,0
141 5,65 2491(29,6 53,5[63,6
142 5,65 24,5|29,1 52,7162,6
143 5,70 24,7 129,4 53,1|63,2
144 5,75 25,0(29,7 53,8(63,9
145 5,75 24,6(29,3 52,9(63,0
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Table 11 (continued)
Nom- | Radial wall Nom- Keystone ring width Closed gap Tangential force Diametral force
inal thickness inal Fy [N] Fq [N]
diame- value Method A Method B
tera ofring
width
Measured value Meas-
ured
value
di ai h1 ag h3 h3 s1 h1 h1
Toler- | 1 2 1 2 1 2 ag Toler-| 1 2 Tolerance 1 2 Tolerance
ance ance
144 5,80 24,9129,6 53{ 36
147 5,85 | %0,2 25,11299 (&) 64,3
14 5,85 | Within 24,7129,4 y\ 3,1/63,2
aring: b(
14 5,90 0,2 25,0(29,7 _Qg]/ 53,8|64,9
fo
max. ')
15¢ | 595 25,({99‘,5 53,8|641
157 6,00 91(30,1 53,5/63,9
154 6,05 27240 | 3.224 2630 Q 24,8129,5 53,3634
15] 6,10 0,029 | -0,029 0,27 <)Q 25,0(29,8 53,8/ 64,1
15¢ | 6,15 \\ " 25,2(30,1 54,2|64,7
For For For 0
15 6,20 phos- phos- phos-‘\~ 25,1(29,9 54,0(164,3
164 | 6,25 ph;‘(tfd ph[?(t)ed p{g}g‘l 25,0(29,8 53,8| 64,1
sur- sur- & sur- +0,30
163 6,35 face: face: | @Q face: 0,50 0 25,4130,3 54,6|64,1
N
-~
164 | 6,40 +0,010 1 +0,010 o | 009 25,3(30,2 54,4649
16 6,40 ~0,029 '0'02\9&1\' -0.027 25,0(29,8 53,8|64,1
164 6,45 \\C) 25,2130,0 54,21 64,5
16 6,50 . C) 25,1(29,9 54,0(64,3
17 6,60 @ i 30,4|35,4 65,4741
177 6,65 CO 30,3|35,2 65,1|74,7
174 6,70 () . ) 30,2|35,1 64,9|74,5
17 6,75 % 0,60 30,3|35,2 65,1|74,7
174 6,80 G)\ 30,5|35,5 65,6(74,3
N\
17 6,85 Q'O 30,4 35,4 65,4|74,1
18 6,90 ?\ 30,3|35,2 65,1|74,7
18 6,9 9 30,1|35,1 64,7|79,5
184 | 7,05 30,6/35,7 658|748
18] Cb7,}5 3,172 | 3,672 3,20 30,3|35,2 65,1|74,7
186 7,10 0 0 0 30,5|35,5 65,6|76,3
-0,029 | -0,029 -0,27 +0,30
188 7,15 3,5(4,0(3,0 3,15(3,65 0,60 30,4 35,4 65,4|76,1
For For For 0
phos- | phos- phos-
190 7,20 phated | phated phated 30,3|35,2 65,1|75,7
192 7,25 PO PO PO 30,1|35,1 64,7|75,5
194 | 7,35 Pyt Il b 30,6(35,7 65,8(76,8
195 | 7,35 +0,010 ) +0,010 +0,09 30,2(35,2 649|757
-0,029 | -0,029 -0,27
196 7,40 30,5(35,5 65,6|76,3
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