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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 is one of a number of series of International Standards dealing with piston rings for
reciprocating internal combustion engines. Others are 1SO 6621213114151, ISO 66226171, ISO 6623(8l,
IS0 6625091, ISO 6626[10].[11], [12] and ISO 6627131,

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 lS Alcn accantial that tha dacignar rofarc +0 +h
150-Ee5SeHtar—ttiatttne-aesigher+erers+to+n

ISO $621-4 before completing a selection.

P
)

pecificationsand requirements of 150 6621-3/4] and
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INTERNATIONAL STANDARD ISO 6624-

3:2017(E)

Internal combustion engines — Piston rings —

Part 3:
Keystone rings made of steel

1 pcope

This| document specifies the essential dimensional features of keystone rings made(of st¢

tel, types T,

TB, TBA, TM, K, KB, KBA and KM, having diameters from 70 mm up to and including/160 mm, used in

reci
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rocating internal combustion piston engines.

Normative reference

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

keystone ring types-are specified in Tables 1 to 3 and Figures 1 to 8. Their common f
limensions of those features are specified in Tables 4 to 9 and Figures 9 to 15. Tables 11
orce factors{for'the different types of rings, while Table 13 and Table 14 give the dim
s of keystone rings 6° and 15°, respectively.

Ring'types and designation examples

ddresses:

patures and
and 12 give
bnsions and

5.1

Type T — Straight faced keystone ring 6°

5.1.1 General features

See Table 13 for dimensions and forces.

© IS0 2017 - All rights reserved
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S1

Dimensions in millimetres

1

el

d4

Key

o X

1 referende plane

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

b Nominal.

Figure 1 —Type T

5.1.2 Degignation

EXAMPLE
keystone rin
width hp =

<
Vi
=)
y

3°6" £12'°

e |l

/6°12' 122

=0,005 x A4

Designation of a piston ring.complying with the requirements of ISO 6624-3, being a stegl, 6°

with straight-faced peripheralbsurface (T), of nominal diameter d; = 90 mm (90) and nomina
,5 mm (2,5), made of CrSt alloyed steel, subclass 62 (MC 62), and having a fully faced chromium

ring

plated peripheral surface with a minimum thickness of 0,1 mm (CR2). Parameters in parenthesis are used ip the
ISO ring designation:

Piston ring ISO 6624-3-T-90 x 2,5-MC 62/CR2

5.2 Type TB — Syanmetrical barrel faced keystone ring 6°

5.2.1 General features

See Table 1

fordimensionsandforces:

© ISO 2017 - All rights reserved
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Dimensions in millimetres

X
17
hs
o
w
=) Z
I s B Vi
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\ g
.
A |- ~pHa
oL X 3R
-@> /e°12' £122|
hqb
Z
)
Ny g
I‘725 (hs)
has
ha3
Key
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 millimejtres
h1 hzs hze6 hz7 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 +0,60 3,40 0,005...0,023 2,8
a  Gauge width hg, informative only, shall be used only if agreed between the manufacturer and
customer.
© IS0 2017 - All rights reserved 3
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5.2.2 Designation

EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-3, being a steel, 6°
keystone ring with barrel faced peripheral surface (TB), of nominal diameter di = 90 mm (90) and nominal ring
width h1 = 2,5 mm (2,5), made of martensitic steel (11 % Cr min.), subclass 65 (MC 65), nitrided on the peripheral
surface and side faces (NT) to a depth of 0,070 mm min. on the peripheral surface (070), and with an associated
side face depth of a minimum of 0,020 mm. Parameters in parenthesis are used in the ISO ring designation:

Piston ring ISO 6624-3 TB - 90 x 2,5-MC 65/NT070

5.3 Type TBA — Asymmetrical barrel faced keystone ring 6°

5.3.1 General features

See Table 13 for dimensions and forces.

Dimensions in millimetres

X
1 /
Fq B
h
Y ___ 4—3>
Ffl |
2 -
A=}
1
-
+ L i T JA
_ — N
\
s S|
F ol LI X 3% a0
-%> 6°12' +12'2
h1b Z
{ o~ [2a)
FS
h26
h27

Key
reference plane
top side identification mark
a2 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

Dimensions in millimetres

ISO 6624-3:2017(E)

h1 hzs 2 h26 h27 t2b t3b
Tolerance
2,00 0,40 0,60 0,20 1,50 | 0..0,007 0,009...0,030
2,50 0,45 0,70 1,80 0,011...0,035
+0,25 0...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...0,009 — —
LAY 0,65 0,95 2,80 0;0130;045
a  hzs may be lowered for rings with reduced edge dimensions.
bt or t3 or both may be varied as agreed between the manufacturer and customer.

5.3.2 Designation

EXAMPLE Designation of a piston ring complying with the requirements-of SO 6624-3, beifg a steel, 6°
keysfone ring with asymmetrical barrel faced peripheral surface (TBA), of nominal diameter d; =
and pominal ring width h1 = 2,5 mm (2,5), made of martensitic steel (17 % Crunin.), subclass 66 (MC
on the peripheral surface and side faces (NT) to a minimum depth of 0,070"mm on the peripheral s
and yvith an associated side face depth of a minimum of 0,020 mm. Parameters in parenthesis are ug

ring Hesignation:

Piston ring ISO 6624-3 TBA - 90 x 2,5-MC 66/NT070
5.4 | Type TM — Taper faced keystone ring 6°

5.4.1 General features

See Table 13 for dimensions and forces.

© IS0 2017 - All rights reserved
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Dimensions in millimetres

X

17

Sy

1A

¥
T

Key

~ S| ~ |l
nl X 3°6' 122 ' |,
‘TC%> /s°12' +12'
hyb

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 mi11utes

Code Taper Tolerance2 Internal twist feature desiéns
Tolerancea
+50 +60
M1b 10 0 0
N2 30
M3 60 +60 +70
4 90 0 0
[ 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: +30; M3 with internal features = 60 tolerance: +(E)30 )-

b M1 not for rings with partly cylindrical peripheral surface.

6 © IS0 2017 - All rights reserved
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5.4.2 Designation

EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-3, being a steel, 6°
keystone ring with 10" taper faced peripheral surface (TM1), of nominal diameter d; = 90 mm (90) and nominal
ring width hy = 2,5 mm (2,5), made of martensitic steel (11 % CR min.), subclass 65 (MC 65), and having a fully
faced chromium plated peripheral surface with a minimum thickness of 0,1 mm (CR2). Parameters in parenthesis
are used in the ISO ring designation:

Piston ring ISO 6624-3 - TM1 x 2,5-MC 65/CR2

5.5 | Type K — Straight faced keystone ring 15°

5.5.1 General features
See Table 14 for dimensions and forces.

Dimensions ih millimetres

-, 1—p{]

S
=<

H =]
(=N . B s vi
i I
— S | |t
F, ' SO X re3e a2 [T
: %&) 15°12" H12'a

sz e

1=0,005|x A4

Key
1 referenceplane

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

Figure 5 — Type K

5.5.2 Designation

EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-3, being a steel, 15°
keystone ring with straight-faced peripheral surface (K), of nominal diameter di; = 90 mm (90) and nominal ring
width h1 = 2,5 mm (2,5), made of CrMoV alloyed steel, subclass 61 (MC 61), and having a fully faced chromium
plated peripheral surface with a minimum thickness of 0,1 mm (CR2). Parameters in parenthesis are used in the
ISO ring designation:

Piston ring ISO 6624-3 K- 90 x 2,5-MC 61/CR2

© IS0 2017 - All rights reserved 7
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5.6 Type KB — Symmetrical barrel faced keystone ring 15°

5.6.1 General features

See Table 1 for symmetrical barrel dimensions. See Table 14 for dimensions and forces.

Dimensions in millimetres

X
1~
Fq|
Y 3 LI
Ffl i i
, o
UT ﬂ
r~ !
o=l ]
1 = O T O —g— o
\ g
Q/
~ /| o— ~|la
£ ol L X ) 36 2120
-jﬁ%> /15°12' £12°2
Fq
hyb 7
)
Ny L0
h25 (hB)
has
has
Key
1 referende plane
a2 Due to nhanufacturing processing, side angle tolerances are not cumulative.
b Nominal.

Figure 6 — Type KB

5.6.2 Designation

EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-3, being a steel, 15°
keystone ring with barrel faced peripheral surface (KB), of nominal diameter d; = 90 mm (90) and nominal
ring width h1 = 2,5 mm (2,5), made of martensitic steel (17 % Cr min.), subclass 66 (MC 66), nitrided on the
peripheral surface and side faces (NT), to a minimum depth of 0,090 mm on the peripheral surface (090), and
with an associated side face depth of a minimum of 0,020 mm. Parameters in parenthesis are used in the ISO ring
designation:

Piston ring ISO 6624-3 KB- 90 x 2,5-MC 66/NT090

8 © IS0 2017 - All rights reserved
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5.7 Type KBA — Asymmetrical barrel faced keystone ring 15°

5.7.1 General features

See Table 2 for asymmetrical barrel dimensions. See Table 13 for dimensions and forces.

Dimensions in millimetres

X

17

|
I
-H.

d

|
[HI

|

ds

e
2 ol JTX re3es T T
-@> /15°12'¢1

p'?
|

ts
t3

Key
reference plane

fop side identification mark

a  Puetomanufacturing processing, side angle tolerances are not cumulative.

b Néminal

Figure 7 — Type KBA

5.7.2 Designation

EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-3, being a steel, 15°
keystone ring with asymmetrical barrel faced peripheral surface (KBA), of nominal diameter d1 = 90 mm (90)
and nominal ring width h1 = 2,5 mm (2,5), made of martensitic steel (17 % Cr min.), subclass 66 (MC 66), nitrided
on the peripheral surface and side faces (NT), to a depth of 0,070 mm min. on the peripheral surface (070), and
with an associated side face depth of a minimum of 0,020 mm. Parameters in parenthesis are used in the ISO ring
designation:

Piston ring ISO 6624-3 KBA - 90 x 2,5-MC 66/NT070

© IS0 2017 - All rights reserved 9
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5.8 Type KM — Taper faced keystone ring 15°

5.8.1 General features

See Table 3 for taper. See Table 14 for dimensions and forces.

Dimensions in millimetres

X

17

S1

dq

Y
Ffl
| f
S| g
F, [ X O s en2a [0
-%) /15°12' 4123
F
| N

2 top sidefidentification mark

1 referenge plane

a  Due to npanufacturing processing, side angle'tglérances are not cumulative.

b Nominal.

Figure 8 — Type KM

5.8.2 Degignation

EXAMPLE Designation of a piston ring complying with the requirements of ISO 6624-3, being a steel, 15°
keystone ring with 10 taper faced peripheral surface (KM1), of nominal diameter d; = 90 mm (90) and nominal
ring width h{ = 2,5 i\ (2,5), made of CrMoV alloyed steel, subclass 61 (MC 61), and having a fully faced chrorhium
plated peripheral surface with a minimum thickness 0,1 mm (CR2). Parameters in parenthesis are used ih the
ISO ring designation:

Piston ring ISO 6624-3 KM1 x 2,5-MC 61/CR2

6 Common features

6.1 Type T, TB, TBA, TM, K, KB, KBA, KM rings — Outside and inside rounded edges

Outside and inside rounded edges are shown in Figure 9 and Figure 10; their dimensions are given in
Table 4.

10 © IS0 2017 - All rights reserved
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X

Figure 9 — Outside and inside rounded edges

6.2
tops

An internal bevel is not recommended for the 15° keystone rings with ring width hy g
“nominal value of ring width” cgluimn 1 of Table 14.

X ¥
-C m

Figure 10 — Details of Figure 9

Table 4 — hy and hy dimensions

Dimeénsions in millimetres

h hy hy
max. max.

2<h1<2,5 0,3 0,35
h1>2,5 0,3 0,4

Type T, TB, TBA, TM, K, KB, KBA, KM rings (positive twist type) — Internal bevel

ide

as3

d1

5

Key
1 t

Ry

op side identification mark

Figure 11 — Internal bevel top side (IF)

© IS0 2017 - All rights reserved

iven in the

11


https://standardsiso.com/api/?name=1387d0ba6504d4ad34cbd84def09554a

ISO 6624-3:2017(E)

Table 5 — a3 dimensions

Dimensions in millimetres

dq as
Tolerance
0
70 <d1 £160 0,8 xay 03

6.3 Type TM or KM rings with partly cylindrical machined (LM) or lapped (LP)
peripheral surface

Taper M1 is|excluded.

ha

Key
1 top side[identification mark

Figure 12 — Partly cylindrical‘peripheral surface

Table 6 —hy; dimensions

Dimensions in millimetres

hy h2y, 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
3,5 1,2 2,3
4,0 1,3 2,6

Partly cylindrical peripheral surfaces shall be visible.

6.4 Type T, TB, TBA, TM, K, KB, KBA, KM rings — Plating or coating configuration
6.4.1 Chromium plated or spray coated rings

6.4.1.1 General

Semi-inlaid types are not recommended.

6.4.1.2 Fully faced

See Figure 13.

12 © IS0 2017 - All rights reserved
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CRF..CR& CRF...CR&
SC1..SC4 SC1..SC4

a) TorKrings b) TB or KB rings
ERF-ERE ERF—ERE
SC1.SC4 SC1..SC4

c) TBA or KBArings d)~TM or KM rings

Figure 13 — Fully faced rings

6.4.1.2.1 Inlaid
Inlaid types are not recommended for chromium plated rings. See Figure 14.

SCIF...SCLF SCF...SCLF

V4

AV

a) T orKrings b) TB or KB rings

SEIEL.SCLF SCIF...SCLF

c) TBA or KBArings d) TM or KM rings

Figure 14 — Inlaid rings

© IS0 2017 - All rights reserved
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Table 7 — Plating/coating thickness

Dimensions in millimetres

Chromium Spray Coating| Thickness

plating min.
Code Code
CRF — 0,005
CR1 SC1 0,05
CR2 SC2 0,10
CR3 SC3 0,15
CR4 SC4 0,20

6.4.2 Nitrided surface

See Figure 15.

NH
NT

NPP30..NP130 Y
NTP30..NT130 s

L

— ¢
030.NP130 [ >
030.NT130 [/,

a) TorKrings

c) TBA or KBArings

NP030..NP130
NT030..NT130

b) . TB or KB rings

NP030..NP130
NT030..NT130

Figure 15~ Nitrided rings

Table 8 — Nitrided case depth of peripheral surface

Dimensions in millimetres

d) TM or KM rings

L

14

Code Nitrided case depth
min.

NP030 0,030

NPO50 0,050

NP070 0,070

NP090 0,090

NP110 0,110

NP130 0,130
NOTE The nitrided case depth on side faces and the inside surface is
not specified.

© ISO 2017 - All rights reserved
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Table 9 — Nitrided case depth of peripheral surface and side faces

Dimensions in millimetres
Nitrided case depth
Code Peripheral surface Side faces

min. min.
NT030 0,030 0,010
NT050 0,050 0,015
NT070 0,070 0,020
NTO90 6,696 6,626
NT110 0,110 0,030
NT130 0,130 0,030

NOTE The nitrided case depth on the inside surface is not specified.

6.4.3 PVDrings

PC001...PCO50
1

a) TBor KBrings

Key
1 fop side identification mark

PC001..PCO50
1

b) TBAwr KBA rings

Figure 16 — PVD rings

Table 10 — PVD coating thickness

PC001..PCO

b0

1

|

c) TMorKMr

ings

PVD coating Thickness

code min.
PC001 0,001
PC003 0,003
PC0O05 0,005
PCO1Q0a 0,010
PC020a 0,020
PC0302 0,030
PC0402 0,040
PC050a 0,050

a

Not typical for Diamond Like Carbon coatings (DLC).

7 Force factors

The tangential and diametral forces given in Tables 13 and 14 shall be corrected when additional

features are used.

© IS0 2017 - All rights reserved
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The force correction factor for the ratio m/(dy - aj) given in ISO 6621-4 shall be used.

For common features, the multiplier correction factors given in Tables 11 and 12 shall be used.

Table 11 — Force correction factors for T, TB, TBA, TM, K, KB, KBA and KM 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 or nitrided
T, TB, TBA, TM, K, KB, KBA and KM rings

d1 Factor
mm CRF / PCOO1... CR1/ CR2/SC1 | CR3/SC2 | CR4/SC3 | SC4 | NP030..NP130
PC030 PC040... PCO50 NT030..NT[L30
70 <dy <190 1 091 0,86 0,82 0,78 0,74
100 < dq < 125 1 0,93 0,89 0,86 0,82 0,79 1,03
125 <dq <160 1 0,94 091 0,89 0,86 0,83

Table 13 — Dimensions of T, TB, TBA, TM.keystone rings 6°

Dimensions in millimetres

Nominal R:riial wall | Nominal Keystone ring width Closed gap Tangential force Diametral fofce
diameter| tHickness value Fy [N] Fq [N]
ofring
width Method A Method B
Measured Measured
value value
dy ai h1 ag h3 h3 s1 h h1
Tolerance | 1 2 1 2 1 2 ag Tolerance | 1 2 |Tolerance| 1 2 | Tolerfance
70 10,4|13,2 22,3284
71 10,3{13,1 22,0(28,1
72 2,5 0,20 +0,20 10,1129 21,8(27,7
0

73 10,0 (12,7 21,5(27,4
74 11,4(14,6 24,6 (31,3
75 11,3|14,4 24,3131,0
76 2,7 11,1{14,1 23,8(30,3
77 1n'Q 13’0 ')?") ’)Q,L
78 1,832 | 2,332 1,61 10,7|13,6 23,0(29,3
79 0 0 0 12,1{15,4 26,0(33,2
80 20(25|15]|-0024|-0024| 1,8 |2,32| -0,22 12,0(15,3 25,7(32,8
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Table 13 (continued)

Nominal | Radial wall | Nominal Keystone ring width Closed gap Tangential force Diametral force
diameter| thickness value F [N] Fq [N]
of ring
width Method A Method B
Measured Measured
value value
di ai h1 ag h3 h3 s1 hy hy
Tolerance | 1 2 1 2 1 2 ag Tolerance | 1 2 |Tolerance | 1 2 | Tolerance
8 ’),Q +015 1181151 ’)L’.’R' 25
8 For 11,7|15,0 4(2\32,2
s phos-
8 Within o hated 11,6|14,8 qs'bw 1.8
8 aring: For | hos- PO 11,4|14,5 (b 24,4|q1,2
phos- phat- ’
8 phated | P74 surface: |25 13,0| 166 b‘ 279|357
PO
8 0,15 max. PO +0,09 12,9 ;l’ 27,7354
8 3,1 e, | sur- -0,22 1 27,1 | 34,7
) face: face: +(())_25 ﬁt’ ) f y
[
+0,010 +0,010 \O
8 0,024 \ M2,516,0 269|344
! -0,024 o
8 Q 12,3]15,7 26,3337
9 N 15,5(18,9 33,4(40,7
9 Q 17,7 21,6 38,1|46,4
\ ’ 4 ) 4
AN
9 s\\.r 17,3]21,1 37,2454
9 3,3 \QQ 17,0120,8 36,7 | 44,7
9 \\ 16,7 20,3 35,8 (43,6
)
9 \@ 16,3(19,8 349 | 42,6
9 O\\ 18,522,6 399 (48,6
9
9 N> 18,3 (22,3 39,3(48,0
9 3,5 ‘\\C) 18,0(22,0| +30 % if |38,7|47,3| +30 % if
9 () 17,8121,7| F¢<10N |38,2|46,6| Fg<21,5N
100 $ ¢ 17,5|21,3 37,6 45,8
10f C) ,278 | 2,778 2,08 0,30 17,2121,0 37,1|45,2
10p C) 0 0 0 19,7 (24,0 42,3 91,6
10B (bo -0,024 |-0,024 -0,22 19,3|23,6 41,6 (50,7
104 3,7 %\» 2,27 2,77 19,1|23,3| 20 %if |41,1|30,1| +20 % if
10p <> For 18,8122,9| Fr=10N |40,3(49,2| F3=21,5N
For
106 2 phos- | Phos- For 18,5(22,6 39,8|48,6
phated phat- phos-
107 \Q 2,513,0]| 2,0 PO ed phated 18,2(22,2 39,1477
— PO PO
10B ?.\ sur- 20,7 25,3 44,5 34,4
/& face: | SuI- surface:
10p | ace: | oo 20,3|24,8 43,6|93,2
~ 0010 +0,09
11 359 T0;20 g 30,010 19;872%,2 126 152,1
-0,22
111 -0,0241 524 19,4 (23,7 41,6(50,9
112 Within 189(23,1 40,6 (49,7
113 aring: 21,5(26,3 46,3 56,6
114 40,25 21,21 26,0 45,7559
115 4,1 0,20 max. 0 209|25,6 4491549
116 20,5(25,1 44,1|54,0
117 0,35 20,2 | 24,7 43,4153,0
118 19,8 24,2 42,6 52,1
119 22,6277 48,6 (59,5
120 22,2127,2 47,8158,5
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Table 13 (continued)

Nominal | Radialwall | Nominal Keystone ring width Closed gap Tangential force Diametral force
diameter| thickness value Fy [N] Fq [N]
of ring
width Method A Method B
Measured Measured
value value
dy ai h1 ae h3 h3 51 hy hy
Tolerance | 1 2 1 2 1 2 ag Tolerance | 1 2 |Tolerance| 1 2 | Tolerance
121 21912638 4701576
122 4,3 21,5|26,3 46,2|56,6 '<\
123 211(259 455 5‘5153
124 20,8(25,5 44,754,

125 29,0343

e

126 28,3(33,5 © 72,1
127 |45 0,35 27,7 (32,7 O(b 59,5 (70,4
128 27,032 (('9 58,0 (68,7
129 26,3 5{> 56,6 | 67,1
130 9[35,5 64,4 (76,3
131 < 5 (35,0 63,475,
132 |47 2,724 | 3,224 2,63 \\Q 29,0(34,3 62,3738
133 0 0 0 S\Q 28,5(33,8 61,3(72,7
134 -0,024 [-0,024 -0,22 \(\Q'J 28,0(33,2| £30%if |60,2|71,3| %30 if
135 cor | For $\' 274|325|F <10N |59,0(699|Fq<2|L5N
136 phos- Ef}llgi_' Fop 31,2(37,0 67,2|79,6
137 ph;‘(t)ed ed %éted 30,7|36,4 66,078,
138 |49 sur PO P 30,2357 64,8]76,9
139 +0,20 face: | o 2§§§7 surface: 040| o5 [296(351 63,7755
140 3,0 3525 [*00101,4 019 C) +2’ZZ 0 29,1(34,5 62,5 74,1
141 -0,024 ,@A ' 28,5(33,8| +20%if [61,3]|72,7| *20[%if
142 Within <:> 32,4(385| Fi=10N [697(827| Faz 41,5N
143 aring: O 31,9(378 68,5(81,3
144 |51 ] 0,20 max. \CD 31,3(37,2 67,3[79,9
145 % 30,8(36,5 66,2|78,5
146 QS> 30,2(359 65,0771
P

147 OV 29,6|35,1 63,6755
N

148 Y\ 33,7(40,0 72,4(86,0
149 &?‘ 32,9(391 70,8(84,0
150 |53| & 32,1(38,2 69,1|82,1
151 2,724 | 3,224 2,63 31,3(37,1 67,2(79,9
152 0 0 0 30,5(36,2 65,6(77,9
153 -0,029 |-0,029 -0,26 34,7(41,2 74,6|88,6
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