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JAPANESE INDUSTRIAL STANDARD JIS B 2238 : 1996

General rules for steel pipe flanges

1 Scope This Japanese Industrial Standard specifies the types, relation between the

conditions of fluid and the maximum working pressure, basic dimensions and materials of the

steel pipe flanges (hereafter referred to as “flanges™) connecting with the pipes, valves, elc.
- used in the general pipings of vapor, air, gas, water, oil and the like.

Remarks 1 The quality assurance of the flanges designed and manufactured on the basis
of the requirements of this Standard shall be conducted on the responsibility
between the manufacturer and purchaser.

2 The standards cited in this Standard are given in the following:
JIS B 1001 Diameter of clearance holes and counterbores for bolis and

screws

JIS B 1180 Hexagon head bolts and hexagon head screws

JIS G 0303 General rules for inspection of steel

JIS G 3101 Rolled steels for general structure

JIS G 3201 Carbon steel forgings for general use

JIS G 3202 Carbon steel forgings for pressure vessels

JIS G 3203 Alloy steel forgings for pressure vessels for high-temperature

service
1S G 4051 Carbon steels for machine structural use
1S G 5101 Carbon steel castings
1IS G 5151 Steel castings for high temperature and high pressure service
3 The International Standard corresponding Lo this Standard is as follows:
1ISO 7005-1:1992  Metallic flanges— Part 1 : Steel flanges

4  Annex and Annexes A to G to this Standard have been prepared on the basis
of the corresponding International Standard (ISO 7005-1) to this Standard.

5 In this Standard, the units and numerical values given in { } are based on
the traditional units, and are appended for informative reference.

+ The respective pressures arc expressed by the gauge pressures in this
Standard.

2 Classification

2.1 Classification of flanges The flanges shall be classified by the nominal pressures.
The nominal pressures shall be 2K, 5K, 10K, 16K, 20K, 30K, 40K and 63K. However, the
nominal pressure 10K shall be classified into two types of the ordinary type flanges and thin

type flanges.

2.2 Classification of facings The facings shall be classified into five types of flat face,
large raised face, small raised face, spigot and rccess type and tongue and groove type
according to the shapes.
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3 Relation between the fluid conditions and maximum working pressure The material
of each nominal pressure and the relation between the fluid conditions and the maximum
working pressure shall generally be in accordance with Attached Table 1. However, as to the
nominal pressures 5K and 10K, the following shall be appended.

(1) The flange of 5K in nominal pressure, 10 and 15 in nominal size and two in number of
bolt holes, and when the outside diameter of the flange is indicated by A x B, it shall be
in accordance with Table 1.

Table 1 Relation batlwean the fuid conditions and
maximum working pressure

Condition of fluid Maximﬁﬁaﬁ;;:i%mﬁurs
Vapeor, air and gas of 300 °C or under 0.20{2}
Pulsating water or oil of 120 °C or under
Steady flow water of 120 °C or under . 0.29{3}

(2) The thin type flange of nominal pressure 10K shall be used for the steady flow water of
maximum working pressure 0.69 MPa{7 kgf/cm’} and maximum working temperature
120 °C.

4 Basic dimensions The basic dimensions of the flanges shall be in accordance with
Altached Tables 2 to 9. The shapes and dimensions of the facings shall be in accordance with
Attached Tables 10 and 11.

In addition, the dimensional tolerances shall generally be in accordance with Attached
Table 12.

Informative reference: The facing shall be selected according to the material of flange,
pressure, temperature, connecling condition of pipe, properties
and conditions of fluid, type of gasket etc. to be used, and
criteria are given in the following for informative reference.

(1) The flat faces are used for the flanges of nominal pressure
16K or under in many cases.

(2) The large raised faces are used for the flanges of nominal
pressure 63K or under.

(3) The small raised faces are suitable for the flanges of
nominal pressure 16K or over and using comparably hard
gaskets.

(4) The spigot and recess type is suitable for nominal pressure
16K or over and when more tightness than the small raised
faces are required.

(5) The tongue and groove type is suitable for the piping
system of nominal pressure 16K or over for dangerous fluid
or when an extremely higher tightness is required.
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5 Materials The materials of the Manges shall be as given in Table 2.

Table 2 Materials of flanges

Nominal pressure (symbol) Type of material Material
2K Carbon steel SS400 of JIS G 3101
! SF390A of JIS G 3201
- 520C of JIS G 4051

SC4100f JIS G 5101

SK and 10K Carbon steel $S400 of JIS G 3101

SF390A of JIS G 3201
SFVClL ol JIS G 3202
| 520C of JIS G 4051
| SC410 of JIS G 5101
| SCPHI of JIS G 5151

16K and 20K Carbon steel | SF440A of JIS G 3201
SFVC2ZA of JIS G 3202
525C of JIS G 4051
SC480 of JIS G 5101
SCPHZ of JIS G 5151

30K, 40K and 63K Carbon steel SF440A of JIS G 3201
SFVCIA of JIS G 3202
S25C of JIS G 4051
SC480 of JIS G 5101
SCPH2 of JIS G 5151

Molybdenum steel SFVAFI of JIS G 3203
SCPHII of JIS G 5151

Chrome mol}'bdcm-lm sl.';‘,t:[ SFVAFI1A of JIS G 3203
SCPH2I of IS G 5151

Remarks 1 The materials shall be those of Table 2 as standard, and in the relevant
standard of the respective material symbol, those of stronger in the tensile
strength than the material 1aken as the standard may be used.

In addition, the matenials other than those of Table 2 shall be subject to
the agreement between the manufacturer and purchaser.
2 The carbon steel forgings of JIS G 3201 shall be those of 0.35 % or under
in carbon content.
3 The carbon steels for machine structural use of JIS G 4051 shall be sub-
* jected to the inspection in accordance with JIS G 0303, and 520C shall be
that of 400 N/mm’{40.8 kgfimm} or over in tensile strength and S25C shall
be that of 440 N/mm*{44.9 kgf/mm'} or over in tensile strength.

Related standards:
JIS B 2001 Nominal size and bore of valves
JIS B 2220 Steel welding pipe flanges
JIS G 4107 Alloy steel bolting materials for high temperature service

ASTM A 194-82a Carbon and alloy steel nuts for bolts for high-pressure and high-
temperature service
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In the case of steady flow water at a temperature of over 120 °C 10 220 °C
or under, the range of this triangle is usable.
-
s
-
s
7
2
g “
£k
:: i
! H
L~ :G; 7
7 I
# |
’ |

4 ] ] :f £
120 220 300 350 400 425 450 475 490 500 510
Temperature “C
(1) The usable range only for the steady flow water
2 The usable range for vapor, air, gas, oil or pulsating water or the like

(3) The usable range for vapor, air, gas, oil or the like

Altached Fig. 1 Interpolation when the temperature or pressure stands
in the intermediate range of the values in Attached Table 1
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Attached Table 2 Basic dimensions of nominal pressure 2K flanges
o 1] J I
L] Pl - i
I 11 !
oC | PC
D , 0
\ &
Unit: mm
Nominal C:ulsi':fk diﬂlm- Qutside di- | Thickness of Bolt holes Bolt size
H €Ler of S1edi . . . T e
size pipe to be ameter of Mange Tameter of — Diameter
applied flange D t bolt circle C umber h
450 457 .2 605 22 555 16 23 M20
500 08,0 6H55 22 605 20 23 M20
(550} 558.8 720 24 | 665 20 25 M22
600 6096 770 24 715 20 25 Mz22
(650) B60 4 B25 24 770 24 25 M22
700 711.2 875 24 820 24 25 M22
(750) 762.0 95 24 880 24 b M24
800 B12.8 995 24 930 24 n M24
(850) 863.6 1045 24 980 24 e M24
900 9144 1095 24 1030 24 27 M24
1 00 1016.0 1195 26 1130 28 27 M24
{1 100) 1117.6 1305 26 1240 28 27 M24
1 200 1219 2 1420 2 1350 2 27 M24
1350 1371.6 1575 2% 1505 32 ' 27 M24
1 500 1524.0 1730 2 1 660 36 27 M24
Remarks 1 For the basic dimensions for flanges of nominal size 400 or under, Atlached

Table 3 shall be applied.
2 Those of nominal size in parentheses should not preferably be used as far as
possible.

3 The facings of flanges shall be in accordance with the nominal pressure
S5K-Manges of Attached Table 10.

4  The bolt hole diameter (h) may also use the Grade 3 of JIS B 1001, subject to

- the agreement between the manufacturer and purchaser.

Copyright by the Japanese Standards Association
Mon Oct 27 17:57:03 2003



8
B 2238

STD.JIS B 2234~ENGL 199 MM 4933L08 D547195 281 WM

11996

Attached Table 3 Basic dimensions of nominal pressure 5K flanges

T

A
I*_l
— e
Unit: mm

MNominal Ouside Outsicle 1 e

size diameter of | diameter of Dimensions for respective parts of flange | Bolt holes Baolt size

steel pipeto| flange t f Diameter | Diameterof | Number Diameter
be applied | D (4 B) g | bolt circle C h
1 17,3 75 (75 45) 9 1 39 35 4(2) 12 M0
15 21,7 BO (80 50) 9 1 + 60 4(2) 12 M10
0 27.2 a5 10 1 49 65 4 12 M10
25 4.0 95 10 1 59 75 4 12 M1
32 427 115 12 2 T0 L] 4 15 Mi12
40 48 6 120 12 2 5 95 4 15 M12
50 60,5 130 14 2 a5 105 4 15 M12
65 76,3 155 14 2 110 130 4 15 M12
B0 89,1 180 14 2 121 145 + 19 Ml6
(90) 1016 190 14 2 131 155 4 19 M6
104 1143 200 16 2 141 165 B 19 MG
125 139 8 235 16 2 176 200 B 19 Ml6
150 165,2 265 18 2 206 230 B 19 M6
{175) 190, 7 300 18 2 232 260 B 23 M20
] 6.3 20 M 2 252 B0 B 23 M20
(225) 241 8 345 0 2 7 305 12 23 M20
250 267 .4 ias 22 2 37 M5 12 23 M20
300 318 5 430 22 5 360 390 12 23 M20
350 355.6 480 4 k] 403 435 12 25 M22
400 406 4 5440 24 5 453 4495 16 25 M22
450 45T 2 l 605 24 5 323 335 16 25 Mz22
500 508.0 | 655 2 E] 573 05 20 25 M22
(550) 558 8 T20 26 5 630 665 0 27 M24
600 G096 770 26 3 630 715 Fa 1] 7 M24
(650) 660 4 B25 26 5 T35 T 24 27 M24
T00 T11.2 B75 26 3 T85 820 24 a7 M24
(750) 7620 945 28 a 840 Ba0 24 33 M3a
800 812.8 995 28 3 890 930 24 B M3d
(B50) 8636 1 045 23 3 40 Q80 24 33 M30
900 914.4 1095 Kl 3 @30 1030 24 33 M30
1 D00 10160 1 195 32 3 1090 1130 28 33 M30
(1 100) 1117.6 1 305 52 3 1200 1240 2 33 M30
1200 12192 1420 k21 3 1 305 1350 52 33 Ma3d
1350 1371.6 1575 | 34 a 1460 1505 32 33 M30
1500 1524.0 1730 | 3% 3 1615 1660 36 33 M30
Remarks | Those of nominal size in parentheses should not preferably be used as far as possible.

The facings of flanges shall be in accordance with Artached Tables 10 and 11. However, when required, the
large raised face as shown by chain double-dashed lines may also be used.

3 For those of nominal size 50 or under, squarc shape as indicated by chain double-dashed lines may be vsed.
4 The bolt hole diameter (h), for the bolt size of M30, shall be thal of in accordance with Grade 2 of JIS B

In the case where the bolt size is not smaller than M20, particularly when coarse bolt of JIS B 1180 is
used for pump for general use or the like, so that the diameter of bolt hole (k] in the Table can not be applicable,
Grade 3 of JIS B 1001 may be applied subject to the agreement between the manufacturer and purchaser.
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Attached Table 4-1 Basic dimensions of nominal pressure 10K

ordinary type flanges

9
1996

l-f!l Iﬂ--.._.._..11 'ﬁw I'T_ __._.._.!..!
i H :
L1l - Vs !
| H | i "
. E J e+ Bl |l * | o
#C " . %9 ™ #g
¢D o #C . L4
» D L #D
Unit: mm
Nominal | Qutside Outside imensions f i Tl Bolt si
size diameter of | diameter of Dimensions ”.'mﬂf_f""’ ot hn]-:_s e
steel pipe to | flange [} I Diameter | Diameter of Number Diameter
be applied D I balt circle h
10 17.3 Q0 12 1 46 65 4 15 Mi2
15 1.7 o5 12 1 51 0 4 15 M12
20 n.2 100 14 1 56 ] 4 15 M2
25 4.0 125 14 1 67 90 4 19 Mi&
32 42,7 135 16 2 6 100 4 19 M16
40 4.6 140 16 2 81 105 4 19 M16
50 60,5 155 16 2 96 120 4 19 Mle&
[ T6.3 175 18 2 116 140 4 19 M6
a0 82,1 185 18 2 126 150 8 19 M6
(90} 101.6 195 18 2 136 160 8 19 Mls
100 114.3 210 18 2 151 175 8 19 M6
125 129.8 250 20 2 182 210 8 3 M20
150 165.2 280 22 2 2 240 8 23 M20
(175) 1907 05 22 2 | 237 265 12 23 M20
200 2163 350 22 2 [ 262 200) 12 23 M20
(225) 241 B s a2 2 282 a0 12 3 M20
250 267 4 400 24 2 324 355 -4 25 M22
300 3185 A5 24 3 368 400 16 25 M22
350 355.6 40 26 3 413 445 16 5 M22
400 46,4 Sl 28 3 475 510 16 27 M24
450 457.2 620 30 3 530 365 20 27 M24
500 508 0 675 30 3 585 620 20 27 M24
[550) 558 8 T45 32 3 &) 680 20 33 M30
GO0 609 6 795 32 3 a0 T30 24 33 M30
[650) 660 4 BiS 34 3 T4 TH 24 33 Man
T00 T11.2 o5 34 3 00 840 24 a3 M0
[ T50) T62.0 970 30 3 855 900 24 33 M3n
800 Bl2.8 1020 36 3 Q05 950 28 33 M30
N (E50) B53 .6 1070 36 3 955 100 28 13 M30
900 914 .4 1120 38 3 1005 1050 28 a3 M30
1 0040 1016,0 1235 44 3 1110 1160 - 8 39 M36
{1 104} 1117. 6 1345 42 3 1220 . 1270 8 39 Mia
N 1200 12192 1465 44 3 1325 | 1380 32 39 M35
1350 13716 1630 4 3 lag0 | 1540 6 45 Ma2
1 5040 1524 0 1795 50 | 3 1 635 | 1 700 40 45 M42
Remarks 1 Those of nominal size in parentheses should not preferably be used as Tar as possible.

2 The facings of flanges shall be in accordance with Attached Tables 10 and 11. However, when required, the
large raised face as shown by chain double-dashed lines may also be used.

3 The boli hole diameter (h), for the bolt size of M30 or larger, shall be that of in accordance with Grade 2 of J1S

B 1001.

In the case where the bolt size is not smaller than M20, particularly when coarse bolt of JIS B 1180 is
used for pump for general use or the like, so that the diameter of bolt hole (h) in the Table can not be applicable,
Grade 3of JIS B 1001 may be applied subject to the agreement between the manufacturer and purchaser.
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Attached Table 4-2 Basic dimensions of nominal pressure 10K thin type flanges
gh, (TN N T i ’f
T‘ ' | 4 - L/ 1 l '
TED @ | TT -} 1 )¢
oC -~ . 2& J - Lo# [
&h PC o
1 w . L @D ' .
Unit: mm
Nominal | Outside Outside | Dimensions for respective parts of Bolt holes Boli size
size diameter of | diameter ﬂ_"!i _ _
steel pipe to | of flange t f Diameter | Diameter of | MNumber | Diameter
be applied D ) bolt circle C h
10 17.3 o0 9 | 1 46 65 4 12 Ml0
15 21.7 95 9 1 51 70 4 12 M10
20 27.2 100 10 1 5 75 4 12 M10
25 4.0 125 12 1 67 o) 4 15 M12
iz 42.7 135 12 2 T 100 4 15 M12
4) 48 .6 140 12 2 a1 105 4 15 M12
50 60,5 155 14 2 96 120 1 15 Mi12
65 T6.3 175 14 2 116 140 4 15 Mi12
80 89.1 185 14 2 126 150 B 15 Mi2
{20) 101.6 195 14 2 136 160 B 15 M12
100 114.3 210 16 2 151 175 8 15 Mi2
125 139.8 250 18 2 182 210 B 19 Ml6
150 165.2 280 18 2 212 240 B 19 M16
(175) 1907 306 20 2 237 265 12 19 Ml6
200 216.3 330 20 2 262 290 12 19 Mia
(225) 241 .8 350 20 2 282 310 12 19 Ml6
250 267 .4 400 22 2 324 355 12 23 M20
300 318 .5 445 22 3 368 4040 16 3 M20
350 355.6 490 24 3 413 L L5 16 23 M20
400 406.4 560 24 3 475 510 16 25 M22

Remarks: Refer to the Remarks of Attached Table 4-1.
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Attached Table 5 Basic dimensions of nominal pressure 16K flanges
|
e
oo ] o
1T T T | |13
i i “ H | f "f
g *g
L ®C , #C
. L ¢D #D .
e
Unit: mm
MNominal Curside Crutside i Dimensions far respective parts of Bolt holes Bolt size
size diameter of | diameter flange
steel pipeto | of flange ' f Diameter | Diameterof | Mumber | Diameter
be applied D i bolt circle C [
10 17.3 W) 12 1 46 63 4 15 M2
15 21,7 95 12 1 51 70 4 15 M2
20 27.2 100 14 1 56 75 4 15 M12
25 4.0 125 14 1 67 %0 L 19 Mle
3z 42,7 135 16 2 76 100 4 19 Ml6
40 .6 140 16 2 81 105 4 19 Ml6
50 o5 155 16 2 a6 120 8 19 Ml6
65 76.3 175 18 2 L16 140 8 19 M6
&0 89.1 200 20 2 132 160 8 23 M20
(90} 101 .6 210 20 2 145 170 8 23 M20
100 1143 225 22 2 160 185 8 273 M2n
125 13198 270 2 2 195 225 8 2% M22
150 165.2 305 24 2 230 26 12 25 M2z
200 216.3 350 26 2 275 305 12 25 M2
250 267.4 430 28 2 345 380 12 27 M24
300 318.5 480 30 3 395 430 16 27 M24
350 155.6 540 34 3 &40 480 16 a3 M3 =3
400 406 4 65 38 3 495 540 16 33 M30=3
450 457.2 675 ) 3 560 605 20 a3 - M30x3
S04 508,00 7 42 3 615 660 20 33 | M30x3
(550) 558.8 795 E*) 3 | 6% 720 20 39 | MI6x3
00 o006 845 46 2 i 720 770 24 39 M36x3
(650) 6604 895 8 | s | 70 A20 24 39 M36% 3
700 7112 960 ;0 | 5 | 820 B75 24 42 | M39x3
(750} 762.0 1020 52 | 5 880 935 24 42 | MaIxs
800 812.8 1085 4 | 5 930 990 24 48 | Masx3
(850) 863 .6 1135 56 5 R0 1 044 24 48 M45x%3
' 900 9144 | 1185 5 1030 1090 28 | 48 | Ma5x3
1 000 1016,0 1320 02 5 1140 1210 28 56 M523
(0104 1117.6 1420 66 5 1 240 1310 32 56 M52Zx3
- 1200 | 12192 1530 70 5 1350 | 1420 32 56 M52%3
(1300) 1320 8 1 645 74 5 1 450 1530 32 62 M56x3
1 350 13710 1700 76 5 1510 1590 32 62 M56x3
(1 400) 1422 4 1755 8 5 1 560 14640 36 62 M56x3
1500 15240 1 865 a0 5 1670 17 36 62 M56x 3
Remarks | Those of nominal size in parentheses should not preferably be used as far as possible.
2 The facings of flanges shall be in accordance with Attached Tables 10 and | 1. However, in the case of nominal
size 600 or under, the flat face as shown by chain double-dashed lines may alse be employed, as required.
3 The bolt hole diameters (h), in the case of bolt size M30 > 3 or over, shall be in accordance with Grade 2 of JIS
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Attached Table 6 Basic dimensions of nominal pressure 20K flanges
|ﬂ. [T_..r—l-—-.__lln .ﬂ
TN IV
14 | P NS 1T
$g9 ha L *IS‘ . ,I -
0 $C
2D | D ]
Unit: mm
Nominal | Outside Outside | Dimensions for respective parts of Bolt holes Bolt size
size diameter of | diamet flange
steel pipe 1o | of flange i Fi | Diameter | Diameterof | Mumber | Diameter
be applied o 7 bolt circle C h
10 17.3 %0 14 1 46 65 PR 1 MI12
15 21.7 95 14 1 51 70 4 j 15 M12
20 27.2 100 16 1 56 75 4 15 M12
25 34.0 125 16 1 67 %0 & 19 M16
32 427 135 18 2 76 100 4 19 M16
10 48.6 140 18 2 8l 105 4 19 | M6
50 60.5 155 18 2 96 120 8 19 | M6
65 76.3 175 20 2 116 140 8 19 | M6
80 89.1 200 22 2 132 160 8 23 | M20
{90) 101.6 210 24 2 145 170 8 23 | M20
100 1143 225 2 2 160 185 8 23 | M20
125 139.8 270 2 2 195 295 8 25 M22
150 166 2 305 8 2 230 260 12 25 | M22
200 2163 350 30 2 275 305 12 25 | M22
250 267.4 430 LT 2 M5 380 12 27 | M24
300 3185 480 36 3 395 430 16 27 M24
350 355.6 540 40 3 480 16 33 M0 3
400 406 4 605 46 3 495 540 16 33 M303
450 457.2 675 48 3 605 0 | 33 | mMaoxs
500 5080 730 50 3 | 6l 660 20 33 M303
(550) 558.8 795 52 3| 670 720 20 39 M36x3
600 6096 B45 54 3 { 720 770 24 39 M36 33
(650) 6604 945 60 5 | 79 850 24 48 M5 3
700 711.2 995 64 5 840 900 24 48 M5 3
(750 762.0 1 080 68 5 00 970 24 56 Ms52x3
BO0 B12.8 1140 T2 5 960 1030 24 56 M52 3
(850} 8636 1200 T4 5 1 020 1090 24 56 M523
900 9144 1250 76 5 1070 1140 28 56 Ms2x3

Remarks | These of nominal size in parentheses should not preferably be used as far as passible.

2 The facings of flanges shall be in accordance with Antached Tables 10 and 1. However, in the case of nominal
size 600 or under, the flat face as shown by chain double-dashed lines may also be employed, as required.

3 The bolt hole diameters (k). in the case of bolt size M30 > 3 or over, shall be in accordance with Grade 2 of JIS
B 1001,
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Attached Table 7 Basic dimensions of nominal pressure 30K flanges
T
[ il
w | & )| |
I T 11 _
' [ros | 1
g BE % ]
P |
- #C o L
’ ¢ +D
Unit: mm
MNominal | Ouiside Outside Dimensions for respective pans of Boli holes Bolt size
size diameter of | dismeter | flange
steel pipe to | of flange ' [ Diameter | Diameter of | Number | Diameter
b applied D I bolt circle C h
10 7.3 110 16 1 52 T4 4 19 MI16
15 21,7 115 18 1 55 B0 1 19 Ml6
2 27.2 120 18 1 60 85 4 | 19 M16
25 3.0 130 20 1 70 95 & 19 | M6
32 42,7 14 22 2 80 105 4 19 MI1&
40 48,6 160 22 2 0 120 4 23 M20
50 60.5 163 22 2 105 130 8 19 Mi6
65 76.3 200 26 2 130 160 & 23 M20
80 89,1 210 Z8 2 140 170 8 21 M20
(90) 1016 230 30 2 150 185 8 25 M22
100 114.3 240 32 2 160 195 8 i 25 Mz2
125 139.8 275 a6 2 195 230 8 | 25 M22
150 1652 an i8 2 235 275 12 27 M24
200 216.3 370 42 2 280 azo 12 27 M24
250 267 .4 450 148 2 315 390 12 33 M30x3
300 318.5 515 52 3 405 450 16 33 M30x3
350 355.6 560 54 L] 430 | 495 16 a3 M30x 3
4M) 406 4 630 60 3 510 560 16 19 Ma6x3

Remarks 1 Those of nominal size in parentheses should not preferably be used as far as

possible.

! 2 The facings of flanges shall be in accordance with Attached Tables 10 and 11.
Further, g indicates the case of the large raised face of Attached Table 10.

. 3 The bolt hole diameters (k), in the case of bolt size M30 > 3 or over, shall be in

accordance with Grade 2 of JIS B 1001.
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Attached Table 8 Basic dimensions of nominal pressure 40K flanges

L o)

#C ___#C
&D __ep
Unit: mm
Nominal | Outside Ouiside | Dimensions for respective parts of Bolt holes Bolt size
siTE diameterof | diameter | flange ) i
steel pipe o | of flange i f Diamester | Diameterof | MNumber | Diameter |
be applied o 9 boit circle C h
10 17.3 110 18 1 52 5 4 19 M16
15 21,7 115 20 1 55 80 4 19 M16
20 27.2 120 20 ] 60 a5 4 19 M16
25 34.0 130 22 1 70 a5 3 19 M16
52 42,7 140 24 2 80 105 4 19 M16
) 48 6 160 24 2 90 120 4 23 M20
50 60,5 165 2% 2 105 130 8 19 | M
65 6.3 200 30 2 130 160 8 23 M20
£0 89 1 210 32 2 140 170 8 23 M20
(90) 101,6 230 34 2 150 185 8 25 M22
100 114.3 250 36 2 165 205 8 25 M22
125 139.8 300 w | 2 200 250 8 27 M24
150 1652 355 “ | 2 240 205 12 33 M30%3
200 216.3 405 0 | 2 290 345 12 33 M30x 3
250 267 .4 475 56 2 355 410 12 33 M30x 3
300 3185 540 60 3 110 470 16 39 M36x 3
350 3556 585 64 3 155 515 | 16 39 M36% 3
400 4064 645 70 3 515 50 | 16 39 M36x 3

Remarks 1 Those of nominal size in parentheses should not preferably be used as far as
possible.

2 The facings of flanges shall be in accordance with Attached Tables 10 and 11.
Further, g indicates the case of the large raised face of Attached Table 10.

3 The bolt hole diameters (h), in the case of bolt size M30 > 3 or over, shall be in
accordance with Grade 2 of JISB 1001.
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Attached Table 9 Basic dimensions of nominal pressure 63K flanges
N -
2 / : | P,
| : |
T I | 4 _*_ t H H f
L e ]| % ;
(1N oC
0 . _#D
Unit: mm
Mominal | Quside Outsice Dimensions for respective parts of | Balt holes Boli size
size diameter of | diameter | flange R |
sieel pipeio | of flange r ! Diameter | Diameterof | MNumber | Diameter
be applied D Pl bolt circle h

10 17.3 115 23 1 52 BO 4 19 M16

15 217 120 23 1 55 BS 4 19 M16

20 21.2 135 25 1 &0 95 4 23 M20

25 34.0 140 27 1 T0 100 4 23 M20

32 42.7 150 30 2 B0 110 4 23 M20

40 4.6 175 a2 2 9% 130 4 25 M22

50 &5 185 M 2 105 145 a 23 M20

65 T6.3 220 38 2 130 175 8 25 M22

A0 9.1 230 40 2 140 185 8 25 M22

 (90) 101 6 255 a2 2 150 205 8 27 | Mo2a

106 114.3 270 = 2 165 220 8 27 M24
125 139.8 3125 50 2 265 8 33 ME30x 3

SN U U S —————

150 165.2 365 ot 2 240 305 12 33 Miox 3
200 216.3 425 1] 2 360 12 33 M3 3
250 267.4 SO0 | 68 2 355 430 12 39 Ma6x3
300 318.5 S60 I 7 3 410 45 16 39 Mi6x3
350 355.6 615 'l a1 3 455 530 16 46 M42x3
400 4064 680 89 3 515 300 16 | 46 M2 3

Remarks 1 Those of nominal size in parentheses should not preferably be used as far as

possible.

' 2 The facings of flanges shall be in accordance with Attached Tables 10 and 11.
Further, g indicates the case of the large raised face of Attached Table 10.

) 3 The bolt hole diameters (h), when the bolt size M30> 3 or over and M36> 3 or

under, shall be in accordance with Grade 2 of JIS B 1001.
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Attached Table 10 Facings (1)
T - -
[ 1
HE HIG{TH I I
1
. ¢D e |~
Flat face Large raised face Small raised face
Unit: mm
Large raised face Smaull raised face
MNominal | Nominal pressure | NMominal ure | Nominal pressure | Mominal pressure |Mominal pressure Mominal ure ,
size 5K mﬁrxs L6k 20K 30K 4K m‘:’;‘;‘fx d d
g / g f g f g f g Il g f
10 39 1 46 1 46 1 46 1 52 1 52 1 35 1
13 -t 1 51 1 51 1 51 1 55 1 55 1 42 1
20 49 1 56 1 56 1 o6 1 (5] 1 &0 1 50 1
25 59 1 67 1 67 1 67 1 T 1 T0 1 60 1
32 70 2 76 2 76 2 76 2 By 2 | 80 2 68 2
A0 75 2 81 2 81 2 Bl 2 G 2 o0 2 75 2
50 85 2 96 2 56 2 o 2 105 2 1056 2 501 2
65 110 2 116 2 116 2 116 2 130 2 130 2 105 2
a0 121 2 126 2 132 2 132 2 140 2 140 2 120 2
90 131 2 136 2 145 2 145 2 150 2 150 2 130 2
100 141 2 151 2 160 2 160 2 1640 2 165 2 145 2
125 176 2 182 2 1495 2 195 2 195 2 200 2 170 2
150 206 2 212 2 230 2 230 2 235 2 240 2 205 2
175 232 2 237 2 —_— — — o - - — —_— - -
200 52 2 262 2 275 2 275 2 2680 2 290 2 260 2
225 T 2 282 2 : — - - - - -] - Sy —
250 7 2 324 2 345 2 345 2 35 2 355 2 315 2
300 360 3 6a 3 395 3 355 3 5 | 3 410 3 375 3
350 403 3 413 3 A4} 3 440 3 450 3 455 3 415 3
LTV 463 3 475 3 495 3 495 3 510 . 3 515 3 465 3
450 523 |3 530 3 560 3 560 3 - = — — — —
500 573 3 585 3 615 3 615 3 — — — - — -
550 630 3 LS 3 670 3 670 3 - — —
600 680 3 600 3 720 3 T20 3 - - — — — —
650 735 3 T4l a 70 5 790 5 — - - - — =
700 785 3 SO0 3 820 5 840 B} — - - - — -
750 840 3 B55 3 aa0 5 00 3 — - - - = =
800 890 3 05 3 930 5 960 3 — - — — = —_
A50 940 3 955 a 980 5 1 020 5 - . — - = —_
GO0 et 3 1 005 3 1 030 5 1 070 5 — — — — -
1000 1 0490 3 1110 3 1140 5 — — — = - — - —
1100 1200 3 1220 3 1240 5 - - = — — — - =
1200 | 1305 | 3 | 132 [ 3 | 135 | 5 — — - | = - -] = | -
1 300 - - - — | 1450 | 5 - - - - - - - —
1350 1 460 3 1480 3 1510 5 — — - - - - — —
1 400 — — — 1 560 5 - -_ - e —_ - . =
1500 1615 3 1635 3 1670 5 - — - - - o —

Remarks | The facing dimensions of flat face shall be the oviside diameter D of the flange.
2 The thickness ¢ of the flange shall be in accordance with Attached Tables 2 1o 9.
3 The dimensions @ and f of the large raised face shall coincide with those of Atached Tables 2 to G.
4 The dimensional tolerances of the facings shall be in accordance with Attached Table 12,
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Attached Table 11 Facings (2)
i
Tongue (1] i | [
| [ I q
. kg
|
] A
| gl Z‘_:,[
\ Groove ! | -~
-
Spigot and recess type Tongue and groove type )
Unit: mm
Mominal Spiget and recess type Tongue and groove type
S1zé f_,': Cc .|r= fl i'—‘I L t] JI'. CI C'I f+
10 ia 39 [ 5 2 38 6 27 39 5
15 42 42 f 5 32 42 6 31 43 5
20 50 51 fi 5 38 50 [ a7 51 5
25 60 61 [ 5 45 0 [ 4 61 5
32 70 71 [ 5 55 0 [ 54 71 5
40 75 76 [ 5 o0 75 [ 59 76 5
50 %0 91 [ 5 0 %0 [ 9 a1 5
65 110 111 [ 5 %0 110 [ 89 m 5
A 120 121 6 5 100 120 [ 99 121 5
90 130 131 6 5 10 130 [ 109 131 5
100 145 146 6 5 125 145 [ 124 146 5
125 175 176 6 5 150 175 [ 149 176 5
150 215 216 6 5 190 215 6 189 216 5
200 260 261 i 5 230 260 @ 229 261 5
60 325 326 6 5 95 325 [ 294 326 5
300 375 376 6 5 340 s 6| 330 376 5
350 415 416 7 4 280 415 6 379 416 5
400 475 476 6 A 440 475 6 446 476 H
450 523 524 6 5 483 523 6 | s 524 5
500 575 576 & 5 535 575 [ 53 516 | 5
550 625 626 6 5 585 625 | 6 584 626 5
600 675 676 [ 5 635 65 | 6 634 676 5
650 pral 728 6 5 682 T21 [ 681 728 5
700 77 78 6 5 732 71 fi 731 778 5
750 832 833 6 5 787 832 [ 785 833 5
800 B2 883 & 5 837 a2 6 8365 883 5
. 850 934 935 6 5 839 934 6 888 935 5
500 087 988 6 5 A 937 oa7 6 936 988 5
1000 1092 1094 6 5 1042 1002 6 1040 1094 5
. 1100 1192 1184 6 | 5 1142 1192 6 1140 11%4 5
1 200 1292 1 204 6 | 5 1237 1292 6 1235 1204 5
1 300 1392 1394 6 | 5 1337 1392 6 1335 1304 5
1350 1442 1444 6 | 5 1387 1442 [ 1385 1444 5
1 400 1492 1 454 6 | s 14537 1492 fi 1445 1464 5
1500 1592 1594 [ ] 5 1531 1592 6 1535 1594 5

Remarks | The thickness f of the flange shall be in accordance with Attached Tables & 10 9.
2 The dimensions of /s and /s may be made a little larger according to the types of gasket.

3 The dimensions # of spigot and recess type and tongue and groove type shall be in accordance with the ¢
dimension of large raised face of respective nominal pressures in Attached Table 10.

4 The dimensional tolerances of facing shall be in accordance with Attached Table 12,
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Attached Tabl-
#g
!l Hi
I
IHIE | il L I—H
T
. L
$1a
-]
Flat face Large raised face
Flanged part | Surface condition Dimensional division E}Emﬁ;&nai Flanged part | Surface condit
300 or under +non spacilied
Inteeral e Over 300 to 600 or under £ )
: e ﬂatggw forged ,:'3? Over 600 to | 000 or under 5 WEIdH‘E Finish
: 2 Over 1 000to 1 500 or under | Tpmaner || 5| 3ok flanges | Finis
i g -3 old
g 8 Qver | 500 &
| ° E3)
& 300 or under H
" | Flanges Over 300 to 600 or under =13
S|otherthan | sy Over 600 to 1 000 or under | =2
ngegml Over 1 000 to 1 500 or under | =%° | Diameter of -
[oee o0 - = | bolt circle €
ver =]
| 16 or under _ =1 .
i : Over 16 to 63 or under =% || [Pitch of hote 7] Drill hole proc.
[ ] . Over 63 to 125 or under =2 B
ﬂr:ﬁgcrasd{?] ?g‘l’gx?ﬁ _lfl_uFr IZS tOZSUDr Undel' tig
; D, i Over 250 to 500 or under = Surface as
: £ Over 500 to | 000 or under | =* forged
: e Over 1 000 £3 E S!i?épn .
; 3 73 welding type
i ® 100 or under "o £| flange @ and
: 8 Over 10010400 orunder | 7 3| welding
Slip-on Over 400 to 600 or under o |2 seck fiange
' welding type | Finish Over 600 1o 800 or under +2 N
flanges d, Over 800 to | 000 or under e Fiaish
Over | 000 =

Notes () When processed with cutting, as required, these dimensional tolerances shall also appl-
' (') This dimension d has been specified for the case where the bore diameter part is of cyl

Remarks 1

As for the bore diameter d of the integral flanges of valve, pump and the like with su:
shall not be influential to the required wall thickness.

2 The thickness of the flange of valve or the like, of which face to face dimension ha
above up to 100 %.

3 Inthe case of spot-facing with single face finish, the thickness of the spot-facing port

Previous page is blank
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12 Dimensional tolerances
F] L,
oy N
‘q-
il
Small raised face  Spigot and recesstype  Tongue and groove lype
Unit: mm
| . . . .
1 Dimensional division m?]ﬂ:“al Flanged part | Surface condition Dimensional division {Jﬂ{:l:;st::nal
| 100 or under b 500 or under 03
| Over 100 to 400 or under _t,' C..C: Einish Q_\rer 500 to | 000 or under e
Over 400 to 600 or under s Cs. C Over 1 000 to | 500 or under | =
| Over 600 to 800 or under - Over 1 500 =03
ver 800 9 £ 102
L I
250 or under 03 220 or under 0y
Over 250 to 550 or under e - Over 220 to 650 or under N
Over 550 to 950 or under 08 d Finish | Over 650 to 1 000 or under =1
Over 950 to | 350 orunder | ' Over 1 000 ) 3.
[Over | 350 s | tof flat face, 20 or under s
1= =03 _‘r 8 ﬁﬁ; and | Single face finish | Over 20 to 50 or under *:
1220 or under i 5 tomeweand Over 50 to 100 or under e
Over 220 to 450 or under o =2 well a6 Efp:f' * 20 or under *a
Civer 450 to 650 or under Y | lerwe raised face | By face finish | Over 20 10 S0 or under 5
| Over 650 to 850 or under ve face Over 50 to 100 or under e
Over 850 to 1 000 or under . = S0 orunder =
Over | 000 [+ - %!;ﬁ;" Finish Over 50 to 100 or under =
[ 220 or under = Bl Qver 100 to 200 or under i
Over 220 10 450 or under *o = Butt jointing | ¢ . 200 or under ‘e
Over 450 to 650 or under - T | flange Finigg Over 200 to 300 or under -
Over 650 to 850 or under N Parallelism of - = 1* or weder
{ Over 850 to | 000 or under +$ flange face in
- ey - n:spﬁ:t o
| Over 1 000 0 dbﬂi[mg surface

rical shape.

e as casted, increase of the above-mentioned tolerance up to 100 % may be permissible, as required. However, it

~ een restricted to a limit, may be permissible to increase the tolerances in the column of thicknesses mentioned

may be permissible on ( - ) side up to 70 % the tolerances in the column of thickness mentioned above.
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Informative reference 1 Dimensions of integral flanges

This Informative reference 1 supplements the matters related to the specification in the
text of this Standard, however, does not constitute any part of the specification.

The dimensions of the bore diameter and neck part of the integral flange are shown in
Informative reference 1 Tables 1 to 5.

Informative reference 1 Table 1 Dimensions of integral flanges of
i nominal pressure 16K

¥ id I 3
| ! 5
(]! L ek |
_ i i s L ! T 11
l ! Unit: mm
Nominal  |Bore diameter In case of maternal SCPH2 or SC480
size d S S, b r
10 10 6 10 30 5
15 15 7 11 37 5
20 20 7 11 42 5
25 25 | 7 12 49 L
| 32 2| 7 13 58 5
' 40 a0 8 14 6 5
50 50 8 11 78 6
65 65 B 15 95 6
] a0 9 16 112 6
(90) o | 9 | 16 122 6
100 00 10 I ¥ 134 6
125 125 1 19 163 8
150 150 | 12 21 192 8
200 200 13 23 246 8
250 250 15 26 302 10
A0 300 16 i 356 10
350 435 17 a1 397 12
400 £ 18 33 446 12
450 430 20 35 500 12
500 480 21 36 552 12
(550) 530 22 a8 606 12
00 580 23 ) B 12
] (650) 630 24 48 726 15
700 680 25 48 776 15
(750 730 26 51 832 15
. B0 T80 27 52.5 8BS 18
(850) 330 28 i 53 936 18
900 880 29 S o6 18
1000 g0 | 30 59 1098 20
(1 100) 1080 | 31 60 1200 20
1200 1180 | 32 61 1302 20
(1 300) 1280 33 66 1412 20
1350 1320 kY 71 1462 25
(1 400) 1370 35 T2 1514 25
1 500 1470 36 77 1624 25

Remarks | Those of nominal size in parentheses should not preferably be used as
far as possible.
2 The bore diameter (d) shall be in accordance with JIS B 2001
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Informative reference 1 Table 2 Dimensions of integral flanges of
nominal pressure 20K

4

| !
T 1 D
Unit: mm
Nominal Bore diameter | In case of matenal SCPH2 or SC480 -
size [ 5 S, b r
10 10 6 10 30 5
15 15 7 1 a7 5
20 20 7 11 42 5
25 25 7 12 49 5
32 a2 7 13 58 5
0 40 8 14 68 5
50 50 8 14 8 f
65 65 8 15 95 fi
80 80 9 16 112 f
(90} %0 9 16 122 f
100 100 10 ; 17 134 f
125 125 11 | 20 165 8
150 150 12 ! 23 196 B
200 200 13 | 24 248 8
250 250 15 28 306 10
300 300 16 29 - 358 10
350 335 18 34 403 12
400 380 20 38 456 12
450 430 21 . 39 508 12
500 480 22 41 562 12
(550) 530 24 43 616 12
600 580 25 45 60 12
(650) 630 26 57 744 15
700 680 27 58 196 15
(750) 730 28 62 854 15
800 780 30 64 908 18
(850) 830 31 67 964 18
900 B8O 32 67 1014 18

Remarks: Refer to Remarks | and 2 of Informative reference 1 Table 1.
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Informative reference 1 Table 3 Dimensions of integral flanges of

nominal pressure 30K

Is]

S

Unit: mm
Nominal Bore diameter In case of materia_l_ SCPH2

size d s s, b r
15 15 7 14 43 3
20 20 8 15 50 5
25 bl 8 15 35 6
a2 32 8 15 a2 6
40 40 9 16 72 6
50 50 9 13 B& 6
65 65 10 21 107 6
80 80 10 21 122 6
{90) %0 11 22 134 6
104} 100 11 22 144 8
125 125 12 5 175 8
150 150 13 28 206 10
200 200 16 31 262 10
250 250 18 33 316 12
00 300 20 36 T2 12
350 335 22 4] 417 13
400 380 24 43 470 15

Remarks: Refer to Remarks | and 2 of Informartive reference 1 Table 1.
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Informative reference 1 Table 4 Dimensions of integral flanges of
nominal pressure 40K

7 [ H
| ¢ |
[ | ! '
| I #lb | |
P |
Unit: mm
Nominal [ore diameter In case of material SCPH2 -

size 5 s, b r
15 15 8 14 &3 5
20 20 9 15 50 5
25 25 9 16 57 E
32 1 a2 9 17 66 é
L] a8 10 18 T4 &}
50 50 10 20 My L
65 62 I 2 108 [
80 75 12 24 123 6
(90} 85 12 24 133 G
100 100 13 % 152 6
125 120 14 30 180 B
150 150 16 35 220 | 8
200 200 18 i3 276 10
250 245 21 43 331 10
300 295 23 45 345 | 12
350 325 5 43 421 12
400 a7s 28 54 ! 483 l 12

Remarks: Refer to Remarks | and 2 of Informative reference | Tahble |.
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Informative reference 1 Table 5 Dimensions of integral flanges of
nominal pressure 63K

5

. [i 'P‘h--%:!i]

o — -

| =l
Unit: mm
Nominal Bore diameter In case of m_:_al_.c_ria_! SEPHE o
size d S 5y b r
15 12 9 16 “ 6
20 17 9 16 Pl 6
45 22 9 16 54 6
a2 29 10 17 63 6
40 a5 11 20 75 6
50 48 12 23 94 6
65 57 13 26 109 8
80 73 14 27 127 8
{90) "85 14 29 143 B
100 R 15 3 160 8
125 120 7 35 190 10
150 146 19 39 224 10
200 190 22 44 278 12
250 238 26 52 342 12
300 283 30 56 395 15
350 310 a2 &0 430 15
LTy 355 34 64 483 15

Remarks: Refer to Remarks 1 and 2 of Informative reference | Table 1.
Those of bore diameter (d) with * (asterisk) are not specified in JIS B 2001.
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Informative reference 2 Bolts and nuts for fastening flanges

This Informative reference 2 supplements the matters related to the specification in the

text of this Standard, however, does not constitute any part of the specification.

The strength class of mechanical property, materials and shapes of bolts and nuts used
for fastening flanges made of materials (Table 2 in the text) as standard in dimensional
specification are shown in Informative reference 2 Tables 1 and 2, and Figs. 1 to 3.

As 1o bolts and nuts for fastening flanges made of materials other than those of Table 2
in the text shall be subject to the agreement between the manufacturer and purchaser.

Informative reference 2 Table 1 Operating condition and materials of
bolts and nuts

Nominal Bolt Nut
pressure | Operating condition Swengthl _— Shape
gth o . Strength | .
{symbol) class Material class | Material
2K, 5K, _ |SS4000fJIS G | |S54000f
jok |20 Corunder 3101 JIS G 3101
In case of exceeding _ |SS4900f JIS G _
220°C 3
16K, 220°C or |M39 or 46 _ 4 B -
20K under smaller '
M42 or _ |S84000f JIS G _ |S5400 of
larger K1 [1]] JIS G 31
Over 220 °C 10 350 °C S35Cof JIS G _ |S25Cof
or under 4051 JIS G 4051
Over350 C w0 d425°C| |SNB7of IS G S45C of
or under 4107 JIS G 4051
JOK, : Informative ref-
40K, 350 °C or under - 235:1&5{:” of JIS - ?Eécémrl erence 2 Fig. 1,
63K Fig. 2 or Fig. 3
Over 350 C to 450 _ |SNB7of JIS G 545C (H) of JIS | Informative ref-
or under . 4107 G 4051 erence 2 Fig. 2
Molybdenum or Fig. 3
Over450T10510°C| _  [sNBl6ofJis ¢ | |Steel (material
or under 4107 correspanding to
Gr. 4 ol ASTM
A 194)
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d d d
e /;— ,,l‘_
- / ¥ l_"'_' . £
l” T H-H - H——FH
kol g LR . ed
Informative reference 2 Fig. 1 Informative reference 2 Fig. 2 Informative reference 2 Fig. 3
Shape of bolts and nuls Shape of bolts and nuts Shape of bolts and nuts

Remarks 1 In the case of exceeding 350 °C, the shape of bolt should preferably be in
accordance with Informative reference 2 Fig. 2 or 3.

2 In the case of being used for pipe series exceeding 350 C, the pitch diameter of
threaded portion of bolt shall be made smaller in some extent.

3 In the case of not exceeding 350 C, alloy steel bolt shall be used for alloy steel
flange.

4 Mechanical property for the material of JIS G 4051 specified in Informative
reference 2 Table 1 shall be as shown in Informative reference 2 Table 2.

5 Specification of ASTM (chemical composition and mechanical property) shall
be shown in Informative reference 2 Table 3.
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Informative reference 3 Gasket dimensions of pipe flanges

This Informative reference 3 supplements the matters related to the specification in the
text of this Standard, however, does not constitute any part of the specification.

The gasket dimensions of the pipe flanges are given for informative reference.

1 The shapes and dimensions of the gaskets are given in Informative reference 3 Table 1
and Informaltive reference 3 Table 2.

2 The gaskels are generally be non-metallic gaskets.

3 These gaskets are to have been cut out mainly from the sheet gasketings.
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Informative reference 3 Table

_ $C
. $D
)
Mominal Outside di- | Inside diam- For nominal pressure 2K flanges For nominal pressure 5K flang:
size of gas- ameter_nf eter of gas- Outside diam- | Diameter of | Diameter of | Number of Outside diam- | Diameter of | Diameter of
ket steel pipe | ket eter of gasket | bolt ciecle hoit hole bolt holes eter of 3;5&;[ bolt circle bolt hole
' d; f} C k [ h
10 17.3 18 - — - - T3 55 12
15 21.7 2 - - — - 80 60 12
20 27.2 2 . - - - as 65 12
25 34.0 35 - - - - 95 5 12
32 42.7 43 - - - - 115 %0 15
40 8.6 49 - - - - 120 95 15
50 60.5 61 - ol — - 130 105 15
65 76.3 77 - - - - 155 130 15
B0 89.1 20 -_ - - - 180 145 19
90 101,6 102 - - - - 190 155 19
100 14,3 115 — - - - 200 165 19
125 139.8 141 - — -— — 235 200 19
150 165,2 167 - — -— o 265 230 19
175 1907 192 - - -_ - 300 260 23
200 2156.3 218 - — — — 320 - 280 23
225 241 .8 244 - | — - — M5 305 23
250 267 .4 270 - s - - 385 345 23
300 8.5 a3zl - - — — 430 390 23
350 355.6 as9 - - - — 480 435 25
400 406 4 410 - - - - 540 495 25
450 457.2 460 605 555 23 16 605 555 25
500 508.0 513 655 605 23 20 655 605 25
550 358.8 564 T20 665 25 20 T20 065 27
600 609 .6 615 T70 15 25 20 70 715 27
650 660 4 66T 8235 TT0 25 4 825 770 27
00 711.2 118 875 820 5 4 a7s 820 27
750 762.0 770 M5 B30 n 24 o5 BEO 33
800 g12.8 820 995 930 T 24 905 930 i3
B850 B63 .6 arz 1045 980 27 24 143 980 i3
900 914 4 923 1095 1030 7 2% 1095 1030 33
1000 1016.0 1025 1195 1130 n 28 1195 1130 33
1100 11176 1130 1 305 1240 27 28 1305 1240 33
1200 1219.2 1230 1420 1330 n kY 1420 1350 B8
1350 1371.6 1 385 1575 1505 k1) 32 1575 1505 33
1 504 1524.0 1 540 1730 1 660 27 36 1730 1 660 33

Remarks: The nominal sizes of gaskets correspond with those of flanges.

Previous page is blank
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able 1 Full-face gasket

N

t

|
L

Unit: mm
flanges | For nominal pressure 10K flanges For nominal pressure 16K flanges
rof |Numberof | Outside diam- | Diameter of | Diameter of | Number of | Outside diam- | Diameter of | Diameter of | Number of
. balt holes eter of gasket | bolt circle | balt hale balt holes eler uf'ﬂ:ls'xct bolt circle boli hole boll holes
R’ c |k i Ko

1 4 %0 65 15 4 % 65 15 4

2 4 9% 70 15 4 95 70 15 4

: 4 100 5 15 4 100 75 15 4
: 4 125 ] 19 4 125 90 19 4
3 4 135 100 19 4 135 100 19 4
3 4 140 105 19 4 140 105 19 4
3 4 155 120 19 4 155 120 19 ]
E 4 175 140 19 4 175 140 19 8
9 4 185 150 19 8 200 160 23 ]
9 4 195 160 19 B 210 170 23 8
9 8 210 175 19 8 225 185 23 8
g 8 250 210 23 8 270 225 25 8
9 2] 280 240 23 8 305 260 25 12
3 8 305 265 23 12 - - - -
13 8 330 290 23 12 350 305 25 12
3 12 350 310 23 12 — — - -
3 12 A 355 26 12 430 380 27 12
3 12 445 400 25 16 480 430 27 16
5 12 490 445 2% 16 540 480 a3 16
5 16 560 510 27 16 605 540 33 16
5] 16 620 565 27 20 675 605 33 20
15 20 675 620 7 20 730 660 a 20
7 20 745 680 33 20 785 720 39 20
1’: 20 T95 730 33 24 B45 770 39 24
7 24 845 780 33 24 - — — —
i7 24 205 B840 33 24 — — - -
13 2% 970 900 3 2 N - - -
i3 24 1020 950 a3 a8 — — — —_
3 24 1070 1 000 33 28 — —_ _— -
la 24 1120 1050 33 28 — — — —
3 28 1235 1160 39 28 - - o -
3 28 15345 1270 39 28 - —_ - —
<3 32 1 465 1 380 39 32 - e - —
32 1630 | 1540 45 3% - - — -

36 1795 1700 45 40 - - - -

e
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Informative reference 3 Table 2 R

For flat face flange For large raised face For small raised face
flange flange {
Nominal size | Outside diam-| Inside diam- For flanges of flat face, large raised face and small rais¢
of gasket eter of steel | eter of gasket ‘ Gasket outside diameters D;
pipe MNominal pressure | Nominal pressure | Nominal pressure | Mominal pressure of Nominal pres- Mominal pressure |
d, dy K 5K 10K, then type Mange 10K | sure 16K 20K, E
10 17.3 18 - 45 53 55 53 53 i
15 Mn.7 22 _ 50 58 60 58 58
20 27.2 28 - 55 63 65 63 63
25 .0 35 - 65 74 6 T4 7
32 42,7 43 - 78 8 2 8 B4
0 48 6 49 — 83 B9 93 89 il
50 60,5 61 - 93 14 108 104 104
65 6.3 7 - 118 124 128 124 124
80 &1 %0 - 129 134 138 140 140
% 101.6 102 - 139 144 148 150 150 |
100 114.3 115 - 149 159 163 165 165
125 139.8 141 - 184 190 194 208 203
150 165.2 167 - 214 220 224 238 238
175 190.7 192 — 240 245 249 - -
200 216.3 218 - 260 70 s 283 2083
215 241 .8 244 - 285 290 204 - -
250 267 .4 270 - ars 333 335 356 356
300 318.5 321 - amn 378 380 406 406
350 3556 359 - 413 423 425 450 450
400 406, 4 410 — 473 486 488 510 310
450 457.2 460 535 533 541 — 575 575
500 5080 513 585 563 506 - 630 530
550 558.8 564 643 641 650 - 684 684
600 09,6 615 693 691 700 - 734 734
650 660_4 667 748 746 750 - 84 805
00 711.2 718 798 9% a10 - a3 855
750 7620 TH0 856 as50 &70 - B96 918
800 812.8 820 %06 900 920 - 945 g8 |
250 8636 872 956 950 970 - 905 1038
500 914 4 923 1 006 1000 1020 - 1045 1088
1000 1016.0 1025 1106 1100 1124 - 1158 -
1100 1117.6 1130 1216 1210 1234 - 1258 -
1200 1219.2 1230 1326 1320 1344 — 1 368 -
1300 1320.8 1335 - - - - 1474 —
1350 1371.6 1385 14281 1475 1498 - 1534 —
1400 1422 4 1435 — - - — 1584 —
1500 1524.0 1540 1635 1630 1658 - 1694 —_

Remarks: The nominal sizes of gaskets correspond with those of flanges.
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ce 3 Table 2 Ring gaskets

aised face

i
f

[
~—

For spigot and

recess type flange

For tongue and
groove type flange

Unit: mm

‘ace and small raised face

For spigot and recess type flange

For tongue and groove type flange

wers D, Inside diam- | Outside diam- | Inside diam- | Qutside diameter

[ Naminal pressure | Nominal pressure | Nominal pressure | Nominal pressure | oler of gasket | eter of gasket | eter of gasket | of gasket
0K 30K, 40K 63K d; Dy d, o,

53 59 59 o4 18 38 Fo] ag

58 4 4 69 » 42 32 12

63 2] 69 75 28 50 38 50

74 Fis T B0 35 60 45 60

&4 go 89 o 43 70 55 70

B9 100 100 108 49 75 60 5

104 114 114 125 6l %0 70 %0

124 140 140 153 m 110 90 110

| 140 150 150 163 90 120 100 120

| 150 163 163 181 102 130 110 130

165 173 183 196 115 145 125 145

203 208 226 235 141 175 150 175

138 251 265 275 167 215 190 215

283 206 315 330 218 260 230 260

356 360 380 3094 270 325 295 325

406 420 434 449 4 | 375 340 375

450 465 479 488 359 415 380 415

510 524 534 548 410 475 440 475

5§75 — - - 460 523 483 523

630 — - — 513 575 535 575

684 - — — 564 625 585 625

734 - - - 615 675 635 675

BOS - - 66T 727 682 FF)

855 — — - 78 7 132 bk

918 - - - 770 Baz 787 832

978 - — - a0 aa2 837 aa2

1038 - _ - 872 934 BaY 934

1088 —_ - — 923 987 937 987

- - - - 1025 1092 1062 1092

- — - = 1130 1192 1142 1192

— - — - 1230 1292 1237 1292

— - — - 1385 1392 1337 1392

— — _-— _ 1385 1442 1387 1442

—_ - -— - 1435 1492 1437 1492

_— -_— -- - 1540 1592 1537 1592
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Annex
Metallic flanges — Part 1 : Steel flanges

Foreword for Annex to Japanese Industrial Standard

These Annex and Annex A to Annex G have been prepared on the basis of the [irst
edition of ISO 7005-1, Metallic flanges— Part 1. Steel flanges published in 1992,
without any modification in technical contents and style thereol.

“Informative references” dotted underlines in these Annex and Annex A to Annex
G are the matters not included in the original International Standard.

It should be taken into account that the flanges based on these Annex and Annex A
to Annex G are intended to be installed on the pipes based on ISO in the different
dimensional series from the body of this Standard.

0 Introduction Various flange systems based on differing design criteria have been in use
throughout the world for many years. Recognizing the increasing difficulties arising from
such a situation, representatives of ISO/TC §, ISO/TC 67, and ISO/TC 153, established
principles for the preparation of an International Standard for a single series of flanges.

This Annex is based on the American and European steel flange systems combined with
some changes to the dimensions specified in the two systems. PN20, PN50, PN110, PN150,
PN26( and PN420 steel flanges are designed to be interchangeable with flanges to American
standards ANSI/ASME B16.5 and MSS SP44 ;they are not identical but are deemed to
comply with dimensions specified in ANSI/ASME B16.5 and MSS SP44 as appropriate.

This Annex takes into account unpublished work of the European Committee for
Standardization CEN/TC 74, Flanges, up to 1972 and the amendments that would have been
necessary to ISO 2229 arising from the revision of ANSI/ASME B16.5 up to 1988 and
MSS SP44:1985, plus amendments due to the changes in pressure designation. In the
American system, flanges are designated by a Class rating, but these ratings have now been
converted to nominal pressure (PN) designations. The equivalent PN designations are as
follows:

Class 150: PN20
Class 300: PN50
Class 600: PN110
Class 900: PN150
Class 1500: PN260
Class 2500: PN420
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This Annex does not specify materials or pressure/temperature ratings of flanges, but
guidance is given in Annexes D (informative) and E (informative) on selected materials and
pressure/temperature ratings of flanges (see Notes to Tables 8, 9, 10, 11, 13 and 14, page 82)
using the materials listed. Annex D (informative) lists German (DIN) steels on which the
European flange system is based and American (ASTM) steels on which the American flange
system is based, together with international (ISO) steels given in published and draft
International Standards. Users of this Annex may wish to use steels specified in national
standards in preference to those given in Annex D (informative). Annex E (informative) gives
the pressure/temperature ratings for certain flanges made using the materials given in Annex
D (informative). [Sec E. 1 (informative) and Tables E. 1 to E. 4 for restrictions on the
applicability of pressure/temperature ratings to flanges. ]

Ultimately it is the intention that only 1SO materials and pressure/temperature ratings of
flanges made using ISO materials will be specified in this Annex; this will be achieved in a
revision and when work on standardizing the ISO materials and their elevated temperature
properties has been completed. '

Flange details in this Annex, Annexes to JIS B 2239 and JIS B 2240 and in ISO 7005

-4 are such as that flanges having the same PN designations and nominal size (DN)
designations and compatible flange facings will mate together.
""""""""""""""""" pipe flanges corresponds to 1SO_7005-2, Metallic flanges — Part
2: Cast iron flanges, and the whole of Annex to JIS B 2240,
General rules for copper alloy pipe flanges corresponds to ISO

The method of specifying tolerances has been to combine the existing DIN and ANSI
specified tolerances into one table (Annex Table 20).

To avoid possible confusion in giving descriptive names to flanges, all flanges are
designated by a type number and flange facings by a letter.

Users of this Annex should satisfy themselves that the flanges comply with any statutory
requirements.

It should be noted that, in general, Manges previously manufactured o ISO 2084, ISO
2229 and ISO 2441 will mate with flanges manufactured to this Annex.

1 General

1.1 Scope This Annex for a single system of flanges specifies requirements for circular
steel [Manges in the following PN designations:
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Series 1" Series 2"
PN10 PN2,5
PMN16 PNG
PN20 PN25
PN50 PN40
PN110
PN130
PN260
PN420

Note *  Series 1 flanges are the basic flanges; series 2 flanges may have a limited
application in the future.

It specifies the types of steel flanges and their facings, dimensions, tolerances, threading,
bolt sizes, flange lace surface finish, marking, testing and inspection.

It does not specify pressure/temperature ratings or materials for steel flanges. However,
Annex D (informative) gives guidance on selected materials and Annex E (informative) gives
guidance on the pressure/lemperature ratings for some [langes made [rom the materials listed
in Annex D (informative).

This Annex does not apply to flanges made from bar stock by turning.
Nor does it apply to flanges of types 11, 12, 13, 14 and 15 made from plaie material.

The various gasket types, dimensions, design characteristics and materials used are not
within the scope of this Annex.

Note: Dimensions of gaskets are given in ISO 7483.

1.2 Normative references The following standards contain provisions which, through
reference in this Annex, constitute provisions of this Annex. At the time of publication of
ISO 7005-1, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this Annex are encouraged to investigate the possibility of
applying the most recent editions of the standards indicated below.

ISO 7-1:1982 Pipe threads where pressure-tight joints are made on the threads—
Part 1: Designation, dimensions and tolerances

ISO 7-2:1982 Pipe threads where pressure-tight joinis are made on the threads -
Part 2: Verification by means of limit gauges

ISO 261:1973 IS0 general purpose metric screw threads— General plan

ISO 887:(to be published, revision of ISO B87:1983.) Plain washers for metric
bolts, screws and nuts far general purposes— General plan

ISO 6708:1980 Pipe components— Definition of nominal size

ISO 7268:1983 Pipe componenis— Definition of nominal pressure

ISO 7483:1991 Dimensions of gaskels for use with flanges to ISO 7005
ANSI/ASME B1.20.1:1983 Pipe threads, general purpose (inch)
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1.3 Definitions For the purposes of this Annex, the definitions of nominal size (DN) as
given in ISO 6708, and nominal pressure (PN) as given in ISO 7268 and the following
definition apply.

1.3.1 pipeline: Cross-country fluid transmission line, e.g. for oil or gas.

1.4 Designation of types, components and facings Annex Figs. 1 to 4 illustrate flanges
and flanged components grouped according to type and Annex Fig. 5 illustrates facing types.

Annex Fig. 1: Flanges— Types 01 to 05 inclusive, comprising flanges generally man-
ufactured from plate materials.

Note: Types 02 and 03 are identical; it is their ancillary components which differ (see
Annex Fig. 4).

Annex Fig. 2: Flanges— Types 11 to 15 inclusive, comprising flanges generally man-
ufactured from forgings or castings.

Annex Fig. 3: Flange— Type 21 integral flange, as part of some other equipment or
component.

Annex Fig. 4: Ancillary components for flanges— Types 32 to 34 inclusive, comprising
parts or components for use with flange types 02, 03 and 04.

Annex Fig. 5: Facings— Types A to J inclusive, comprising the various types of flange
facings which may be used where applicable in conjunction with the
groups of flanges or flanged components in Annex Figs. 110 4.

Note: Type numbers are not consecutive to permit possible future additions to any
particular group.

2 General requirements

2.1 Pressure/temperature ratings Guidance on pressure/temperature ratings of flanges
forming the subject of this Annex is given in Annex E (informative) for some [langes made
from the materials listed in Annex D (informative).

2.2 Materials and bolting

2.2.1 Range of materials Guidance on selected materials is given in Annex D (infor-
mative).

2.2.2 Gaskets See the Note in 1.1,

2.2.3 Bolting The material of the bolting should be chosen by the user according to the
pressure, temperature, flange material and the selected gasket so that the flanged joint
remains tight under the expected operating conditions.

For PN20, PN50, PN110, PN150, PN260 and PN420 flanges up to and including bolt
size M45, coarse series bolts to ISO 261 shall be used ; from bolt size M48 upwards, the fine
series having a uniform 4 mm pitch shall be used.
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2.3 Repairs

2.3.1 Where not otherwise prohibited by the applicable material standard, repairs by
welding are permitted when there is a proven method. All welding shall be in accordance
with a written procedure.

2.3.2 Any filler rod used for weld repairs shall be such as to produce a weld having
characteristics similar to those of the parent metal. Flanges shall be heat treated after repair
welding when the material specification requires such treatment.

2.4 Dimensions

2.4.1 Range of nominal sizes The range of nominal sizes applicable to each flange type
and each nominal pressure shall be as specified in Annex Table 3.

2.4.2 Tables giving dimensions Dimensions of flanges shall be in accordance with the
following tables, as appropriate.

Annex Tables 4, 5, 6 and 7: Dimensions of flange facings

Series 1 flanges

Annex Table 10: Dimensions of PN10 flanges
Annex Table 11: Dimensions of PN16 Nanges
Annex Table 12: Dimensions of PN20 flanges
Annex Table 15: Dimensions of PN50 flanges
Annex Table 16: Dimensions of PN110 flanges
Annex Table 17: Dimensions of PN150 flanges
Annex Table 18: Dimensions of PN260 flanges
Annex Table 19: Dimensions of PN420 flanges

Series 2 flanges

Annex Table 8: Dimensions of PN2,5 flanges
Annex Table 9: Dimensions of PN6 flanges
Annex Table 13: Dimensions of PN25 flanges
Annex Table 14: Dimensions of PN40 flanges

2.4.3 Threads for threaded flanges

2.4.3.1 The threads shall be taper or parallel threads in accordance with ISO 7-1 or taper
threads in accordance with ANSI/ASME B1.20.1 as appropriate,

Nole: Unless otherwise specified, parallel threads in accordance with ISO 7-1 will
be supplied for flanges PN2,5, PN6, PN10, PN16, PN25 and PN40 and taper
threads in accordance with ANSI/ASME B1.20.1 for flanges PN20, PN50,
PN110, PN150, PN260 and PN420.
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2.4.3.2 The threads shall be concentric with the axes of the flanges and variations in
alignment shall not exceed 5 mm/m. Flanges up to and including PN40 shall be manufactured
without a counterbore. The threads shall be chamfered approximately to the major diameter
of the threads at the back of the flanges at an angle of approximately 45° with the axes of the
threads. The chamfers shall be concentric with the threads and permitted to be included in the
measurement of the thread lengths provided that the chamfers do not exceed one pitch in
length.

Flanges PN50 and above shall be provided with a counterbore at the back. The threads
shall be chamfered to the diameters of the counterbores at an angle of approximately 45° with
the axes of the threads. The counterbores and chamfers shall be concentric with the threads.

2.4.3.3 Gauging shall be in accordance with ISO 7-2 or ANSI/ASME B1.20.1 as appro-
priate.

2.4.4 Hubs— General applications

2.4.4.1 The hub of threaded (type 13), slip-on (type 12), socket weld (type 14) and lapped
(type 15) flanges shall be cylindrical or alternatively shall have a draft of not more than 7°
on the outside surface for forging or casting purposes. For the limiting profile of weld neck
hubs, see Annex A (normative).

2.4.4.2 The hub dimensions of threaded (type 13) and slip-on (type 12) flanges having a
reduced bore shall be at least as large as those of the standard flange of the size 1o which the
reduction is being made. For welding neck (type 11) flanges having a reduced bore, the hub
dimensions shall be the same as those of the standard flange of the size to which the
reduction is being made.

2.4.5 Hubs—Pipeline applications

2.4.5.1 The hub diameter and wall thickness at the welding end shall be determined as
specified in 2.4.5.1.1 to 2.4.5.1.3 as appropriale.

2.4.5.1.1 When the minimum yield strength of the hub portion of any flange or its
representative test specimen is the same as that of the mating pipe, the minimum thickness at
the welding end shall be the same as that of the mating pipe.

2.4.5.1.2 When the minimum yield sirength of the hub portion of any flange or its
representative test specimen is less than that specified for the pipe to be matched, the
minimum thickness of the hub at the welding end shall be such that the product of its
thickness times its yield strength (at the welding end) shall at least equal the product of the
specified wall thickness and the minimum specified yicld strength of the pipe to be matched.

2.4.5.1.3 When the hub thickness at the welding end is greater than the wall thickness of
the adjoining pipe, the joint design shall be as shown in any of the three sketches in Annex
Fig. B.1 of Annex B (normative).
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2.4.5.2 The minimum hub outside diameter at the point of weld shall be determined by
adding twice the minimum wall thickness determined in 2.4.5.1.1 or 2.4.5.1.2 to the bore
specified by the customer.

2.4.5.3 For sizes DN300 to DN600, when the mechanical (minimum yield strength)
properties of all sections of the flanges are equal to or higher than those of the pipe to be
matched, the hub dimensions are permitted to be the same as those of the general flanges as
indicated in Annex A (normative).

2.4.6 Welding end preparation For welding type 11 flanges to pipe, the typical end
preparation of the flange shall be as shown in Annex A (normative). When PN20, PN50,
PN110 and PN150 flanges are used in pipeline applications the typical welding end prepa-
rations are as shown in Annex C (informative).

Note: Other welding end preparations agreed between manufacturer and purchaser do
not invalidate compliance with this Standard.

2.5 Facings

2.5.1 Range of facings The range of flange facings and flange face designations shall be
as given in Annex Fig. 5. Dimensions of facings according to the PN designation shall be in
accordance with Annex Figs. 6 and 7 and Annex Tables 4, 5, 6 and 7, as appropriate.

MNotes 1 For types B (as shown in Anncx Fig. 6 only), D, F, G and J the transition
from the raised face diameter to the flange face is at the option of the
manufacturer.

2 For PN20 and PN50 to PN420 there are large and small versions of C, D, E
and F types of facing. In such cases two sets of dimensions have been given
in the related tables. IF'or small male and female joints care should be taken
to ensure that the inside diameter of the pipe is small enough to permit
sufficient bearing surface.

3 The type B raised face on steel [langes may be removed when bolted 1o
cast iron or copper alloy flanges for designations up to and including PNS0
in order to provide full-face gasketing if such be required. On a flanged
component or fitting this will reduce the thickness and the overall length
accordingly.

2.5.2 Facing height/depth For PN2,5, PN6, PN10, PN16, PN25 and PN40 flanges all
facing heights shall be included in the minimum flange thickness and are measured from the
face of the flange. The same requirement applies for-PN20 and PN50 flanges when they have
the (iype B1) raised face. For PN20, PN50, PN110, PN150, PN260 and PN420 flanges with
other facings, e.g. type B2, spigot and recess, tongue and groove, the height or depth shall be
added to the minimum flange thickness. For PN110 to PN420 flanges all facings shall be
added to the minimum flange thickness. Special requirements apply to ring-joint facings (sce
2.5.3).

Informative reference: Referto f and f: of Annex Fig. 6 and f, and f: of Annex Fig. 7.
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2.5.3 Ring-joint facings The bottom of the ring-joint groove shall not encroach below
the plane of the flange edge of the appropriate minimum thickness flange. Where the depth of
the ring-type joint groove would violate this requirement, sufficient metal shall be added to
the flange thickness or raised face height so that the bottom of the groove shall be in the same
plane as the flange edge of a minimum thickness flange.

2.5.4 Lapped joints For type 33 ancillary components for flanges, the finished height of
the facing shall be not less than the pipe thickness used. If a tongue, groove or ring-joint face
is required, the thickness of the lap remaining after machining the facing shall not be less
than the specified thickness of the pipe used.

2.5.5 Surface finish of flanges

2.5.5.1 All flange jointing faces shall be finished in accordance with Annex Table 1 or
Annex Table 2, as appropriate. The surface finishes of the faces shall be compared by visual
or tactile means with reference specimens which conform to the R, and R, values given in
Annex Tables 1 and 2.

Notes 1 It is not intended that instrument measurements are taken on the flange
faces, and the R, and R. values as defined in ISO 468 relate to the
reference specimens.

2 Other finishes may be agreed between the manufacturer and purchaser.

Annex Table 1 Surface finish for facings types A, B and E/F (large)

Approximate | Approximate | Approximate R, R, M
- depth of ser- | radius of ol | pitch of ser- m m
Method of machining . nose ration u H
mm mm mm min. | max. min. max.
Turning®' 0,05 1.6 0.8 12,5 50,0 32 12,5
Other than turning - - - 12,5 250 3.2 B3

" R,and R,are defined in ISO 468
' The term “turning” includes any method of machine operation producing either serrated concentric or
serrated spiral grooves.

Note: For certain applications, e.g. for searching media such as low temperature gases, and for flanges of
PN150 and above, it may be necessary to stipulate closer control on the surface finish.

2.5.5.2 The dimensions given for facings (particularly tongue and groove types) in this
Annex apply to flanges in the condition as delivered.

Informative reference: The dimensions of the facings specified in this Anncx mean
specific surface treatment has been made.
When special coatings or finishes are required this should be stated in the order so that

an appropriate allowance may be incorporated in the machining of any relevant mating
dimensions.
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2.5.5.3 Flat face, raised face and large spigot/recess facings [i.e. types A, B and E/F
(large)] shall be turned. Turning shall be carried out with a round-nosed tool in accordance
with Annex Table 1.

2.5.5.4 For tongue/groove, small spigot/recess, “O"-ring recess/groove and ring-joint
facings [i.e. types C/D, E/F (small), G/H and J] the gasket surfaces shall be machined in
accordance with the values shown in Annex Table 2.

Annex Table 2 Surface finish values for facings types
C/D, E/F (small), G/H and J

R R
Facing type km wm
min. max. min. max:_
Tonguefgroove (C/D) and small spigot/recess (E/T) 3.2 12,5 08 32
Ring-joint (J) (including side walls) and “O0"-ring 1,6 6,3 0,4 1.6
recess/groove (G/H)

" Raand R are defined in 1ISO 468,

2.6 Spot-facing or back-facing Any spot-facing or back-facing required shall not reduce
the flange thickness to less than the thickness specified. When spot-facing is used, the
diameter shall be large enough to accommodate the outside diameter of the equivalent normal
series of ISO washers complying with ISO 887 for the metric bolt size being fitted. When a
flange is back-faced, it is permissible for the fillet radius to be reduced but it shall not be
eliminated entirely. The bearing surfaces for the bolling shall be parallel to the [lange [ace
within the limits shown in Annex Table 20.

Informative reference: ‘The flange face stated here is interpreted to mean joint facing.
Refer 1o Annex Table 20.

When a flange is back-faced a minimum fillet radius at the hub, K. (see Annex Fig. 8),
shall be maintained as given in Annex Table 21.

2.7 Tolerances Flange dimensions shall comply with the tolerances specified in Annex
Table 20.

2.8 Marking

2.8.1 Flanges other than integral flanges Flanges other than integral flanges shall be
marked with the following information :

a) the letters of “ISO”;

b) the nominal size (DN) and the PN designation;

¢) the material designation (see 2.8.2);

d) the manufacturer’s name or trade-mark ;

e) the thread identification where appropriate (see 2.8.3);

f) the heat (cast) number or suitable quality control number traceable to the heat number.
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Notes 1 Additionally, flange facing designations may be given (see also 2.8.4).

2 Where a flange is subsequently used to form an integral part of a component
and the component has a lower pressure rating than that of the flange, the lower
rating should be clearly marked on the component.

2.8.2 Material designation The material designation shall be as specified in 2.8.2.1,
2.8.2.2 and 2.8.2.3, as appropriate.

2.8.2.1 The material designation shall be the minimum information required to identify the
material, e.g. the grade identification, preceded by the specification (standard) number where
necessary.

Examples [for materials in Annex Tables D. 1 and D. 2 of Annex D (informative) |:
a) 16Mo3

b) C26—52ZH
c) X7 CrNiNb 1810

2.8.2.2 For flanges of nominal size DN300 and greater, manufactured specifically for
pipeline applications, the material designation shall be the material group and grade identi-
fication number in accordance with Annex Table D. 3 of Annex D (informative).

Example: 4.A.250

2.8.2.3 For flanges manufactured in accordance with 2.4.5.1.2, the material designation
shall comprise the material group and grade identification number for the flange and the
strength grade of the pipe for which the flange has been made, presented as shown in the
following example.

Example : 4.A.290/ » =

where > > X is the strength grade of the pipe, taken from the appropriate
steel tube standard.

2.8.3 Identification of internally threaded flanges Internally threaded flanges shall be
marked to indicate the type of thread used.

Threads to ISO 7-1 shall be designated by the letter symbols R. or R, as appropriate, in
accordance with ISO 7-1 followed by the nominal size, e.g. R.3/4. Threads to ANSI/ASME
B1.20.1 shall be designated by the nominal size, number of threads per inch and the letters
NPT, e.g. 3/4-14NPT.

2.8.4 Groove number Flanges grooved for standard ring-joints shall be marked with the
letter “R™ and the corresponding ring number.

2.8.5 Stamping Where sieel stamps are used, the marking shall be applied to the rim of
the flange.
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2.9 Inspection and test

Notes 1 The PN20, PNSO, PN110, PN150, PN260 and PN420 flanges specified are
designed to be interchangeable with Class rated flanges to ANSI/ASME
B16.5 and MSS SP44, but they are noit identical in all respects; for inspec-
tion purposes, it is recommended that the dimensions of PN20, PN50,
PN110, PN150, PN260 and PN420 flanges are deemed to comply with the
dimensions specified in ANSI/JASME B16.5 or MSS SP44 as appropriate.

2 This Annex does not make provision for routine inspection or pressure
testing of separate flanges. However, flanges may be required to be pressure
tested after attachment of a pipe or other equipment or when forming an
integral part of such cquipment. The test pressure is then dependent on the
requirements of the appropriate standard or code of practice in accordance
with which the equipment has been manufactured. Any test pressures should
not exceed 1,5 times the maximum allowable working pressure at 20 °C
rounded off to the next higher 1 bar '’ increment.

‘"1 bar=10° Pa

2.10 Information to be supplied by the purchaser The following information should be
supplied by the purchaser in the enquiry and/or order:

a) ISO 7005-1;
b) the nominal size — DN followed by the appropriate number (see 1.3);
¢) the PN designation— PN followed by the appropriate number (see 1.3);

d) the flange type number (see 1.4), together with reference o the ancillary component type
number if appropriate ;

¢) the facing type letter (see 1.4);

f) the material designation by reference to a national standard or International Standard and
grade of steel (see 2.8.2), if appropriate ;

g) the internal thread designation (see 2.4.3);
h) the external diameler and thickness of pipe;
i) material certification requirements;

j) details of special coatings (see 2.5.5.2);

k) the neck thickness § where appropriate;

i) the bore diameter B where appropriate ;

m) the bore diameter for welding neck (type 11) or socket weld (type 14) flanges, if different
from those specified in this Standard.

~ 11,13 and 14 on p. 82, and Notes to Annex Tables 12, 15, 16,
17,18 and 19 on p. 83.
n) for pipeline flanges, the mating pipe wall thickness and yield strength (see 2.4.5.1.3) and
weld preparation [see Annex B (normative) ];

0) the bolting material when bolts are ordered with the flange(s).
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Type 01 Type 02
Plate flange for welding Loose plate flange with weld-on plate collar
(see type 32)
_ |
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Type 03 Type 04
Loose plate flange with lapped pipe end Loose flange with welding neck collar
(see type 33) (see type 34)
| : |
n7 "
M7/

1

Type 05
Blank flange

Note : These sketches are diagrammatic only.

Annex Fig. 1 - Flanges— Types 01 t0 05
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| s A
- Type 11 Type 12
Welding neck flange Hubbed slip-on flange for welding
|
vanz/ B n7 f ; f 17
A A ; V) i %
]
Type 13 Type 14
Hubbed threaded flange Hubbed socket welding flange
Nl .

Type 15
Loose hubbed flange for lapped pipe end
Note : These sketches are diagrammatic only.

Annex Fig. 2 Flanges—Types 11to 15

DN

%

iatn. 4. —

Type 21
integral flange, showing aliernative forms

Note: This sketch is diagrammatic only.

Annex Fig. 3 Flange— Type 21

|
|
7% 1| % !

Type 32" Type 33"
Weld-on plate collar Lapped pipe end

Annex Fig. 4 Ancillary components for flanges — Types 32 to 34
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|
|
|
|
|
e

Type 34"
Welding neck collar

Note: These sketches are diagrammatic only.
"' Type 32 corresponds (o type 02 flange
' Type 33 corresponds 1o type 03 flange.
"' Type 34 corresponds Lo type 04 flange.

Annex Fig. 4 (concluded)

Type G
“0"-ring recess

Type H
“0"-ring groove

|
| /.
T H T
Type
Ring-joint

Note: These sketches are diagrammatic only.

Annex Fig. 5 Illustration of flange facings (types A to J)
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Type A Flatface  Type B Raised face Type E  Spigot
TvpeF  Recess
r
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Type C  Tongue Type D Groove Type H "0"-ring Type G “0"-ring
groove recess

Annex Fig. 6 PN2,5, PN6, PN10, PN16, PN25 and PN40 flange facing dimensions
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Annex Table 4 Dimensions of flange facings for
PN2,5, PN6, PN10, PN16, PN25 and PN40 (see Annex Fig. 6)
Unit: mm
Usrinz:?nal d, hHhl AL A A w x ¥ z o d,
DN PN 2,5 PN 6PN 10]PN 16]PN 25 PN 40
10 B 41 24 M » n
15 = 6 20| 2| w| = -
. 1] 48 56 36 50 51 s
b 58 65 43| 57| s8| a2
32 [} % 4 3 2 51 65 66 50 5
40 B e PN4O B 61| ) | eo]| ame
50 88 29 73 87 a8 72
65 108 118 951 18| 110 9
80 124 132 06| 120 121| 108
100 144 156 19| w49f 150| 128
126 174 " 15| 175| 176| 154
150 199 m 183 20| 204] e
200 Use PN6 | 256| 286 266] 274 288 hall Il Il x0| 20| 28| ¥ 6
250 3090 39 39| 30| M5 2| Nz 3|
300 63| 3| 0| w9 e 3| 63| 64| M2
350 413| 429| 429| M43 468 o ;| 4| 42| 9
400 43| 480 480| 503 535 aq7| 473| 474| 4%
450 §18| 53| 58| 548 560 47| 23| 524| 406
500 68| 582| 609| 609 | 616 59| 575| 57| 548 \
800 667 62| 70| 720 738 o oto| ers| o78| o| 2 7
700 T2 THd| T4| BN - ™y oy ym|
800 gre| 901 901 2| - 56| esz| se3| 85
900 978 {1001 1001|1028 — 91| o87| ses| om0
1000 10781 112|112 1140 N 1062 | 1092) 1094 | 1080
1200 1296)138|1228|13%0| - | 5 1262|1202 1299|1280
1400 1610|1530 1630|1560 — 6 |5 |4 |10 102|100 1am0f .
1600 1710|1750 1750 | 1780 | — 1662|1602 1694|1680
1800 1918|1950 1950 | 1985 - 18862 1892| 1894|1880
2000 2125|2150 (2150|2210 — 2062|2092 2004 | 2 080
2200 2155 236230 - - -
2400 245 |2545(25m| - | - | -
2600 2686 |2780(2780| - | - | -
2800 2090 |2960(|3000 - | — | —
3000 ane |3wo|3azo] - | - | -
3200 3z Jamo| - | - | =[S~ 1-|-|-|"- N -
3400 asw  (3as80| - | - | = | =
3 600 370 ™| - - - -
) 3800 3920 -] -] =] 41 =
4 000 4120 - - - - -

Copyright by the Japanese Standards Association
Mon Oct 27 17:57:16 2003



52

B 2238 : 1996

STD.JIS B 2238-ENGL 159 MM 4933608 0547239 333 MW

Type A Flat face

(PN20 and PN50 only)
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Type Bl Raised face Type B2 Raised face
(PN20 and PN50 only) Type El Large spigot
C, [
"! |- I':

at
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L B [
fy
Type FI - Large recess
c

fa
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¥
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f: fl
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Type E2  Small spigot Type F2  Small recess  Type C1  Large tongue  Type D1 Large groove
s
L3 o — £ 'E“ x
r? LF)
27

b, X -
N

5 =

— 4~ Ll A [T I | A
3 fy

Type C2  Small tongue Type D2  Small groove TypeJ Ring-joint

‘" f, applies to PN20 and PN50 and is included in flange thickness C.

L applies to PN110, PN150, PN260 and PN420, and is additional to flange thickness C.
*'d, is larger than d, for DN15, DN20, DN25 and DN32; otherwise is d.equalto d,.

‘' 1:is equal to d, for DN15 and DN20.

°' Height of raised portion E is equal to groove depth E but is not subject to tolerance

(see 2.5.3).
Annex Fig. 7 PN20, PN50, PN110, PN150, PN260 and PN420 flange facing dimensions
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Annex Table 5 Dimensions of flange facings up to nominal size
DN90O for PN20, PN50, PN110, PN150, PN260 and PN420
{see Annex Fig. T)
Unit; mm
Mominal size | Outside diameter Inside Outside diameter Inside diametes Height |Deph of|  Minimem
[Raiscd face] Small | Smani | diameerof [y o T gmall [ Small | of largeand JRoied face] Large eor|  ounide
Large spigot | tongue [REEandsmall oot | ecess | groowe | SMall groove land small| Tecess | diameser of
spigot”’, ongue Large spigat raised ponion
Large groove” and
m;ur" | wongus
oN i x x3 hd b ¥ ¥z L HEIAP| 5 f dy | &
15 3% 185 36 26,6 38,5 0 365 24 |7 T 5 | a8
20 o 24 | m 12 44,5 /5 | 445 a2 2|7 T 5 52 | 54
5 51 30,5 48 38 52.5 2 49,5 34,5 |7 ¥ 5 5 | &
k= - &5 - I T 475 &85 »s 585 45 2 T T -1 & kc)
40 ke 44,5 63,5 B4 74,5 45 -] 5.5 2|7 7 3 73 7]
50 az 57.5 | 825 73 93.5 55 B4 .8 2|7 7 5 32 | 103
] 108 68,5 85,5 B5.5 108.5 O a7 -2 z 7 T .1 108 | 118
80 27 84 175 108 128.5 gss | s 108.5 2|7 T e |12 | 138
100 157.5 | 109.5 | 1445 132 1539 1 148 130.5 2|7 7 & | 1575 188
125 188 1385 | 173 180,5 187.5 138 1745 159 P 7 s |wms | e
180 Fal 182 209.5 190,58 nrs 1635 | 208 189 2|7 T & |218 | 2
200 b 213 754 38 IN.E | 2145 | 7566 6.5 2|7 7 s |z | 2m
250 24 267 308 BB WSS | 2885 | 3085 =4 5 217 7 B |34 | 338
300 38 3175 | 382 343 |2s | 9 3636 3418 2|7 7 & |3 | 3@
350 413 3405 | 384 e s 414,5 361 6.6 73 2 7 7 S 413 | 424
00 470 | a00 4178 4266 a71.8 | 4018 | asg 424 2|7 7 s |40 | am
450 B335 451 511,85 489 535 | 4625 | 513 7.5 2|7 7 5 | 5335 584
B00 G845 | 5015 | 658 533,85 588 503 560.5 532 2 T T - 5845 o8O
B50 841 2|7
800 8z s | 603 67 (TR ;=% 605 6685 840 2|7 7 5 |eszs| Toa8
50 749 2|7
TOO Bl 27
750 as7 27
800 214 2 7
850 E { 2 |7
00 1022 ] 2 |7
' Large spigot and recess faces and large tongue and groove are not applicable to PN20 because of potential dimensional conflicts.
" F applies to PN20 and PNSD, and is included in the minimum fMange thickness.
" f, applies o PN 110, PN 150, PN260 and PN420, and is addtional w the minimum flange tsickness.
MNote: For small spigot and recess joints care should be teken in the use of these dimersions fo cnsure that the inside diameter of the fitung or
pipz is small enough to ensure sufficient bearing surfaces.

Annex Table 6 Dimensions of flange facings for nominal sizes

. DN950 to DN1500 for PN20, PNSO, PN110 and PN150
Linit:_mm
MNominal size Ouiside dmmcteﬂ: of raised face Height of raised face
oN PN 20 PN 50 PN | PN1SO v F
950 140m 10239 1054 1028 2 )
1000 1124 1088 1111 1182 2 7
1050 1194 1137 1188 113 2 7
1 13245 1184 1228 1170 2 7
1180 129 1245 1278 134 1 7
1300 1358 1308 134 138 z 7
1250 1410 1358 138 2 7
1300 1 460 1410 1438 2 7
1350 1511 1467 1482 2 ¥
1 400 1578 1518 1543 2 7
1450 142 15m8 1 600 z 7
1 500 1878 1 525 1 657 2 1
' f, applies o PN2D and PN50.
"' f: applies o FNLIO and PN LS50,
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See Annex Table 7.
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Annex Table 17 Dimensions of PN150 flanges
(See p. 83, Notes 10 Annex Tables 12, 15, 16, 17, 18 and 19.)

Unit: mm
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Notes to Annex Tables 8, 9, 10, 11, 13 and 14

For tolerances, see 2.7 and 4.

For facings, see 2.5, Annex Fig. 6 and Annex Table 4.

For spot-facing, see 2.6.

For reducing threaded, slip-on and weld neck flanges, see 2.4.4.2.
For threads in threaded flanges, see 2.4.3.

[= T T T T =

The neck thickness dimension S is applicable to the majority of flanges, but for sizes
above DN600 or for flanges to be used with other pipe wall thicknesses, the neck
thickness is subject to agreement between the manufacturer and purchaser.

7 The neck diameter N is the theoretical maximum which will permit the use of 1SO ring
spanners or the fitting, if required, of the normal series of ISO washers (ISO 887)
without some form of additional machining such as spot-facing (see 2.6). The washer, if
uscd, may theoretically overlap slightly the corner radius but in practice it is deemed that
there is sufficient space to fit the washer satisfactorily.

8 The bore diameter B in sizes generally above DN600 should be specified by the
purchaser.

Informative reference: The bore diameters are shown with such symbols as B,, B,,
B, in the respective tables.
The bore for a welding neck (type 11) or a socket weld (type 14) flange should be

specified by the purchaser if required to differ from the dimensions given in Annex
Tables 8to 11, 13 and 14.

9 In respect of threaded flanges, the outside diameters of DN65, DN125 and DN150 pipes
should be as shown in the following table.

Unit: mm
. . Outside diameter
MNominal size —
DN threaded to threaded 1o
150 7-1 ANSI/ASME E1.20.1
65 76,1 73
125 139,7 141,3
150 165,1 168,3

10 Up to and including nominal size DN600, the flanges have been recalculated recently
according to the relevant German (DIN) calculation method. For this reason it was
necessary to increase cerlain [lange thicknesses. Above nominal size DN600, flange
thicknesses remain as they were, but the previous pressure/temperature ratings are no
longer applicable [see E.1 of Annex E (informative) |].
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Notes to Annex Tables 12, 15, 16, 17, 18 and 19

1

=] o Lh B W bk

10

11

12

13

14

For tolerances, see 2.7 and 4.

For facings, see 2.5, Annex Fig. 7 and Annex Tables 5, 6 and 7.

For spot-facing, see 2.6.

For reducing threaded, slip-on and weld neck flanges, see 2.4.4.2.

For threads in threaded flanges, see 2.4.3.

Blank flanges may be with or without hubs at the manufacturer’s option.

For welding of unequal wall thicknesses, see the acceptable bevel designs in Annex B
(informative).

Dimensions for B; correspond to the inside diameter of the pipe as given in
ANSI/ASME B36.10 for Standard Wall pipe. The thickness of Standard Wall is the
same as Schedule 40 in sizes DN250 and smaller. Tolerances in Annex Table 20 apply.

When PN20 and PN50 flanges are required with flat face, either the [ull thickness or the
thickness with the raised face removed may be furnished. Users are reminded that
removing the raised face will make the length through the hub non-standard. See 2.5.2.

The bore for a welding neck (type 11) or a socket weld (type 14) flange should be
specified by the purchaser if required to differ from the dimensions given in Annex
Tables 12 and 15 1o 19.

In respect of threaded flanges, the outside diameters of DN65, DN125 and DN150 pipes
should be as shown in the following table. '

Unit: mm
. : Ourside diameter
Nominal size T e e e
DN threaded to [ threaded (o
150 7-1 [ ANSIJASME B1.20.1
65 76,1 73
125 139,7 141,3
150 165,1 168,3

Attention is drawn to D.4 of Annex D (informative) and Annex F (informative) for
DN300 and above for pipeline applications.

The R, dimension only applies 0 DN300 and above for flanges used in pipeline
applications.

Welding end diameters 4 given are for general application and not for pipeline appli-
cations.
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4 Tolerances

Annex Table 20 Tolerances

Unit: mm
Dimension PN Flange type Tolerance Size range
+0.8
o < DNI25
11,147, 33 ::': DN150 up to and including DN300
Bore diameter — 5 -
B B, B. All 1 v. » DN350
+
< DNIZS
Other than 11, 14" ¢
and 33 R
- DIN150 up o and including DN60O
. thickness < 18
(]
All (machined on +1 18 < thickness < 50
both faces) ¢
- thickness » 50
Flange thickness ¢ o
Al -
w Ci Gy +35 thickness < |18
a
All (machined on +58 18 < thickness < 50
front face only) L)
+ thickness » 50
[l
18 < DN250
h"““h through kb All 1 ) DIN300 up to and including DN600 |
145 = [INGSG
+15
o < DNI50
- é 7‘_'_" —f <« |
Outside diamcier | wock All 04, 11 " DN200 up to and including DN60O
—
e > DIN6SO
*2
2,5, 6, 10, 16, =1 vores
- 25,40 [F]
Facing diameter All -1 2 DN300
d, T T —
20, 50, 110, 150, o wos | < DN60O
260, 420
£2 41 = DN6SD
Facing height All All I min. All
Facing diameters ta%5 N6OO
Ty Tao Wi Ve W All All <D
w, v All All .o < DN600
1.z All All s < DIN6OO
1 bolt sizes M10 1o M24
. o T3 bolt sizes M27 1o M33
e oI ROk cucls All All s holt sizes M36 to M52
B 12 bolt sizes M56 to M95
o I £28 bolt sizes M100
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Annex Table 20 (concluded)
Unit: mm
Dimension .[ PN Flange type Tolerance Size range
20,8 bolt sizes M 14 to M24
Centre-t ( g | Oultaizes M27 10 MIS
enire=lo=-Ccenne o - :
. All All 078 balt sizes M36 to MS2
adjacent bolt holes T bolt sizes M56 (o M95
1.5 bolt sizes MI00 .
as = DINGS
Eccentricity of machined All All . ! DN8O up 10 and including DNI50
facing diameters 2 DN200 up to and including DNS00
3 2DN600

Bolting bearing faces shall be parallel with the flange gasket surface within 1°.

" Small bore only.

Annex Table 21 Minimum hub radius after back-facing

Up 1o and including DIN5D

Over DN20O

Flange nominal size

Ower DNS0 and up 1o and including DN200

LUnit: mm
Rll- lnd R Liidin
2
3
5

R OF Ry pun

R Or_Ry

7/

Note: For dimensions of R and R, see Anncx Tables 8 to 19.

Annex Fig. 8 Minimum hub radius after back-facing
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Annex A
(normative)
Bevel for specified wall thicknesses from 5 mm to 22 mm
inclusive and greater than 22 mm
Unit: mm
/ 7% min. E;%
/ 37,5°425° g
- e 777
37,5°425° /////r R3 min. | 45 ‘max
4;% by _
. “lo
i E=7% G %
- i 7° max. H 7° max
= =
.--—-Fl-:ll‘__r;l._i';——--._--—--__‘ Sl ? min
""" tis the specified wall thickness of pipe, in millimetres.
a) ¢ from 5 mm to 22 mm inclusive b) ¢ greater than 22 mm
Notes 1 See of 2.4.4.1, 2.4.5.3 and 2.4.6 of Annex.

2 For flanges required to connect with ferritic steel pipe of nominal wall thickness
less than 4,8 mm the welding ends shall be finished to a slight chamfer or shall
be square, at the option of the manufacturer.

For flanges required to connect with austenitic stainless steel pipe of
nominal wall thickness 3,2 mm or less, the welding ends shall be finished to a
slight chamfer.

3  When flanges covered by this Annex are intended for service with light-wall
high-strength pipe, the thickness of the hub at the bevel may be greater than that
of the pipe to which the flange is joined. Under these conditions a single taper
hub may be provided and the outside diameter of the hub at the base (dimension
N ) may be modified.

4 For dimensions of welding-neck thickness (type 11), see the Annex Tables in 3

of Annex.

Annex Fig. A.1 Bevel for specified wall thicknesses ¢
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Annex B
(normative)

Acceptable bevel designs for unequal wall thicknesses
(pipeline applications)

=
0,5 f"ma:-c.

[

—f :‘L{l‘;f,
N
Informative reference (a) _For equal bore diameters

O i

Ip

A S A S |

0.5 t max

la*rpes

Informative reference (b) _ For equal outside diameters

18*
4% _

|

I 1

LA

14*+1°*

Y1 No minimum when materials joined have equal vield strength,

Informative reference (c)__ For unequal both of bore and outside diameters
Note: None of the dimensions t,, £,, or [+, shall exceed (1,5 1.
Annex Fig. B.1 Acceptable bevel designs for unequal wall thicknesses
When the minimum specified yield strengths of the sections to be joined are unequal, the
deposited weld metal shall have mechanical propertics at least equal to those of the section

having the higher strength, and the minimum thickness f, shall equal at least ¢ times the ratio
of the minimum specified yield strength of the pipe and of the flange, but shall not exceed 1,5 1.
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Annex C
{informative)

Recommended bevel for equal wall thicknesses ¢ at the end of the flange hub
from 5 mm to 22 mm inclusive and greater than 22 mm (pipeline applications)

Unit: mm

375°L25°

lL6e+08

b) ¢ greater than 22 mm (pipeline applications)

Annex Fig. C.1 Recommended bevel for equal wall thicknesses ¢
at the end of the flange hub '
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Annex D
(informative)

Guidance on flange materials

D.1 General When work started on ISO 70051 it was decided to refer to the German
and American steels which were used for the manufacture of the European and American
steel flanges on which this Annex is based. Since then a number of 1SO standards have been
published, or are in preparation, which specify steels suitable for the manufacture of flanges.
However, the complete suite of ISO standards has yet to be published, and therefore the
materials specified in this Annex are given for guidance only and users are entitled to select
other steels from national standards in preference, as deemed necessary. Moreover, if
specifying stecls not given in this Annex, users of this Annex have the responsibility to
ensure that the sieels are suitable for the PN designations given. In a future edition of this
Annex, steels from ISO standards only will be specified.

Guidance on pressure/temperature ratings for certain flanges made from the materials
given in this Annex is given in Annex E (informative).

D.2 Range of materials Except for pipeline flanges, flanges specified in this annex may
be manufactured from materials selected from Annex Tables D.1 and D.2.

Note: See also 1.1 of Annex.

When PN20, PN50, PN110 and PN150 flanges are specified for pipeline applications,
materials may be selected from Annex Table D.3.

D.3 Material groupings Materials in this Annex are identified by a basic material
reference.

Notes 1 Several materials have been placed in any one group with the provision that
they give a compatible rating for the flanged joint (i.e. materials likely to be
used together are capable of maintaining the same rating). In this respect the
characteristics of any material in a given group are compatible with the
rating for that group. Consequently, ratings for some materials are conser-

‘ vitive [see also Annex E (informative)].

2 The specifications may not be equivalent in all details and therefore may not
be equally suitable for all applications.

D.4 Materials for PN20, PN50, PN110 and PN150 flanges types 05 and 11 for nominal
sizes DN300 and larger for pipeline applications The steel used in the manufacture of
PN20, PN50, PN110 and PN150 flanges types 05 and 11 for nominal sizes DN300 and larger
for pipeline applications given in Annex Table D.3 should be selecied by the manufacturer to
meet the following recommendations.

D.4.1 The 4.A.330 and higher grades of steel for PN110 and PN150 flanges should be
killed steel.
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D.4.2 The steel used should be suitable for field welding to other flanges, fittings or pipe
manufactured to the appropriate International Standards.

D.4.3 The steel used should have a maximum carbon content of 0,35 % (m/m) and a carbon
equivalent (C. E.) computed using the following equation:

Mn Cr+Mo+V N Ni+Cu

C.E=C+ 5 + 5 15

which should not exceed 0,50, based on check analysis. If the carbon equivalent exceeds
0,50, the acceptance of the flanges should be based on agreement between the purchaser and
the manufacturer.

The choice and use of alloying elements, combined with the elements within the limits
given above to give the required tensile properties prescribed in D.4.4, should be made by the
flange manufacturer and included and reported in the ladle or check analyses to identify the
type of steel.

D.4.4 The steel used should have tensile properties conforming to the requirements given
in Annex Table D.3 and be capable of meeting the flange manufacturer’s design conditions as
given in Annex F (informative).

The test specimens should be taken from the forgings or, at the manufacturer’s option,
from the billets or forging bars used to manufacture the finished product, provided that such a
test specimen has undergone substantially the same forming and the equivalent heat treatment
as the finished flange. The dimensions of the test specimen should be such as to reflect
adequately the heat treatment properties of the hub of the flange. Specimens should be
obtained from the midwall of the thinnest section of the hub of the flange or 19 mm from the
surface of the test specimen. The orientation of specimens taken from a flange should be
longitudinal. If a separale test bar is used, it should be heat trcated in a heat treat batch with
the flanges it represents.

Informative reference: MSS SP44 1991 describes other than the method that the test
specimens are directly taken from forged flanges, another meth-
treatment properties of the hub of the flange arc obtained, then
after forming and heat-treating the test specimens are obtained
from the portion 19 mm from the surface of the test bars.

__Example 1 Example 2
Taking from the center of the thinnest Taking from the section 19 mm from the surface of
section of the hub of the flange the specimen
1/2
—!— 19 mm
i |
7 |
: by '
!
s |
/ I
R4
i ! I i
| i M |
I T
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D.4.5 The 4.A.290 and higher grades of steel for PN20, PN50, PN110 and PN150 flanges
and the 4.A.250 grade of steel for PN110 and PN150 flanges should be normalized or
quenched and tempered.

Note: It is recognized that the cooling rate in a quenching operation may be slower
in the thicker ring section of the flange than in the thinner hub section. Hence,
the increase in yield strength due to the quenching operations may be less in
the ring section than in the hub section. This factor is accounted for in D.4.6.

D.4.6 The flange ring should have sufficient pressure capacity for the service based on its
strength in the normalized condition. This capacily should be substantiated by design

calculations using the allowable design stresses as given in Annex F (informative).

Annex Table D.1 Basic properties and reference standards for materials used for
PN2,5, PNG, PN10, PN16, PN25 and PN40 flanges

DIN steel 1SO steel
Description | Group | Limiting Original DIN Limiting IS0 standard and | Service
thickness standard and thickness | grade temper-
mm grade mm are! T
Casting 1EO — DIN 1631 = IS0 3755 -
1GS-38,3 200-400W
Forging <16 | DIN 17100 <63 ISO 2604-1 ~ 1010 300
>16=40 RSt37-2 F8
>40<63 |
Plate <16 DIN 17100 =63 IS0 630 = 10 1o 300
>16<40 |RSt37-2 | Fe 3608
=40 <63
Forging 260 DIN 2528 - 1SO 2604-1 ~ 1010 360
60 C 168 Fo
- 2l
- C223
Plate =16 IMN 17155 =60 150 9328-2 = 10 to 480
= la=40 PH 235
> 40 = 60
Casting 3E0 {DIN 17245 - IS0 499
GS-C25 C23-45AH
Forging <[00 DIN 17243 £ 100 IS0 2604-1 = 10 to 420
C228 Fi3
Plate >16=40 |[DIN 17155 =60 150 9328-2 { — 1010 480
Hil PH 265
Casting 4E0 - DIN 17245 1S0 4991 -
G5-22 Mo 4 C28H o
Forging < b DIN 17175 =60 150 2604-1 — 10w 530
=16=40 [I5Mo3 F26
>40 <60 |
Plaie <16 |DIN 17155 <60  |1S09328-2 ~ 1010 530
>16<40 |15Mo3 6 Mo 3
> 40 = 60
- DIN 2528 - - -
lo Mo 5
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Annex Table D.1 (continued)
DIN steel IS0 steel
Description | Group | Limiting Original DIN Limiting IS0 standard and | Service
thickness | standard and thickness | grade temper-
mm grade mm are” T
Casting SE0 - DIN 17245 = 1S0 4991 =
GS-17TCMo 5 5 C32H
Forging <60 DIN 17243 =60 1SO 2604-1 = 1010 570
13CrMo 44 F32
Plate <16  |DIN17155 <60  [1S09328-2 ~ 1010570
>16=40 (13CrMo44 14CrMo 4 5
> 40 £ 60
Casting 6E0 DIN 17245 - 150 4991
GS-18 CriMo 9 10 C34BH
Forging = DIN 17243 IS0 2604-1 — 10 10 600
10 CrMo 9 10 Fi4
Plate =6 DIN 17155 - IS0 9328-2 -
>16<40 |[10CMo 9 10 13CrMo 9 10TI
> 40 < 60
Casting TEI a0 DIN 17245 <35 S0 499] -
GS-10Nj 19 C43L
TEI 35 DIN 17245
GS-10 Ni 14
Forging 7E1 DIN 17280 = -
10 Ni 14
TED - DIN 17102 = -
TSIE3LS
TED - DIN 17102 - -
TStE 355
TEi - DIN 17102 - 1S0 2604-1
TStE 380 F44
7E1 - DIN 17102 - =
TSIE 420
TE2 - DIN 17280 - 150 2604-1 -
XEBNi19 Fd45
7El - DIN 17280 - - -
12N 19
Plate 7El - DIN 17280 S - -
10 Ni 14
TE0 - DIN 17102 - IS0 9328-4 -
TSLE 315 PIISTN
TED - DN 17102 - 1S0 9328-4 -
TSIE 355 P355TN
TE1 DIN 17102 - 150 9328-4
TSIE 380 PL 390 TN
TE1 - NN 17102 - IS0 9328-4 -
TStE 420 PL420TN
TJE2 - [N 17280 IS0 9328-3 -
XEBNi9 XENi9
TE1L - NN 17280 - IS0 9328-3 -
12Ni 19 12 Ni 14 G2

Copyright by the Japanese Standards Association
Mon Oct 27 17:57:28 2003




STD.JIS B 223A-ENGL 199: MM 4933L0& 0547280 731 M

93
B 22358 : 1996
Annex Table D.1 (continued)
DIN steel ISO steel
Description | Group | Limiting Original DIN Limiting | 1SO standard and | Service
thickness standard and thickness | grade emper-
mm grade mm awre'! T
Forging DIN 17102
8E0 — WSLE 255 - - -
8El — WSIE 285 — . —
BE2 - WSIE 315 = - -
8E3 = WSIE 355 - - -
Plate DIN 17102 IS0 9328-4
8E0 - WSIE 255 - P 255 TN -
&EI - WSHE 285 - P 285 TN -
BE2 o WSIE 315 - P315TN o
HE3 - WSIE 355 P355 TN -
Casting 9ED - DIN 17245 - IS0 4991 -
G-X 22CrMoV 121 C40H
Forging = 16 DIN 17175 60 180 2604- -
1640 (X 20 CrMoV 121 Fa0
> 40 = 60
Casting 10ED - - - [SO 4991 -
C46
Forging 1N 17440 150 2604-1
- X2CmNil911 - F46 -
X2CiNIN 18 10
Plate DIN 17440
- X2CMNi191
X2CrNIN IB 1O - 150 9328-5 — 196 10 550
X2CINI 18 10
Casting 11EQ - DIN 17445 - 1SO 499]
G-X6CMNi 189 C47
Forging | DIN 17440 IS0 2604-1 — 196 to 550
X5CMNi I8 10 F47
Plate - [N 17440 IS0 9328-5 196 to 550
X5CrNi 189 XS5CNi 189
Casting 12E0 - DIN 17445 - 150 4991
{G-X5CMiNb 189 C50
Forging - DIN 17440 - [SO 2604-1 196 to 550
X6 CrNiTi 18 10 F53
Plate DIN 17440 150 2604-1
- X 6 CrNiNb 18 10 - F50
IS0 9328-5 |
- XoeCrNITi 18 10 XOCNITIi 1B 10 | 196 10 550
- X6 CrNiNb 18 10 - X 6 CrNiNb 18 10 -
Casting 13E0 DIN 17445 IS0 4991
- G-X 3 CrMoN - Cs7 -
17135
C6l12C -
Forging - | DIN 17440 - IS0 2604-1 60 to 550
13E0 X 2 CrNiMo F59
17132
13EI -
I . — —
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Annex Table D.1 (concluded)
DIN steel IS0 steel
Description | Group | Limiting Original DIN Limiting ISO standard and | Service
thickness | standard and thickness | grade temper-
mm grade mm awre  C
Flate DIN 17440 150 9328-5
13E0 - X 2CrNiMao - X 2 CrNiMo — 60 to 550
17132 1712
13El - X 2 CrNiMoN X 2CrNiMoN
17122 1712
Casting 14E0 DIN 17445 150 4991
- G-X 6 CrNiMo - C60 -
18 10 ~ Col -
Forging - DIN 17440 - 150 2604-1 — 6010 550
X 5 CrNiMo k62
17122
Flale - DIN 17440 - 150) 9328-5 — 6l to 550
X 5 CrNiMo X5CrNiMo 1712
17122
Casling 15ED - DIN 17445 - 150 4991 -
G-X 5 CrNiMoNb CalNb
1810
Forging DIN 17440 1SO 2604-1
- X 6 CrNiMoTh - Fob — 60 (o 550
17122
- XI10CrNi 1B 10 - - -
Plate DIN 17440 150 9328-5
— X 6 CrNiMeTi - X 6 CrNiMoTi -
17122 1712
= X 10 CrNiMoNb - X 6 CriNiMoNb -
18 10 1712
Forging 16E0 - SEW 470 - IS0 4955 -
XTCrNi 2314 Hi4
Forging 17E0 SEW 470 IS0 4955
- X 15 CrNiSi - HI5 -
520
- X12CmNi2s521 — Hlé =
" The upper limiting value indicates that prolonged use abave the given temperature is not recom-
mended.
Note: The mechanical properties given in the standards referred to should be regarded as the minimum
values for which the pressure/ftemperature ratings given in Annex E (informative) are valid.
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Annex Table .2 Reference standards for materials used for
PN20, PN30, PN110, PN150, PN260 and PN420 flanges
Material | Description | ASTM specifi- Remarks IS0 standard | Limiting Remarks
group cation and grade and grade | thickness  mm
[Al Casling ASTM A2l6 -1 IS0 499] ' - L
WCB C26—52H
Forging 1SO 2604-1 5
ASTM ALOS " i F22 =63 -3
ASTM A350
LF2 " F13 <63
FI8 >63<250 |
Plate  |ASTMASIS IS0 9328-2
70 " 1 PH290 = 6l fi. 43
ASTM AS5l6
70 e PH315 =6l = 100 LR 4
ASTM AS537
CLI " PH355 <100 d
142 Casting ASTM A2lb 1S0 4991
WOCC . 1 C26—52H, N [+T) - 1. %1
ASTM A352 |
LC2 | W C26—521. - 3
LC3 ol C43L - 1
LCC B
Forging ASTM A350 n ISO 2604-1 <250 "
LF3 Fd4
Plate ASTM A203 1S0 93283 <50 . 2
B "n 12Ni 14 Gl
E 1h. 24
1 A3 Casting ASTM A352 h 150 4991 | B
LCBE C23 _%BL___ R N -
Plate ASTM A203 1S0 9328-2 !
A i PH290 <100 h
D " PH315 > 100 -4
ASTM AS1S 1S09328-3 :
65 1i. ¥} Llelqal i &PSD . )
ASTM ASI16
65 k. )
1 A4 Forging ASTM A3S0 b 150 26041 = 250 o
LF] o
Plaie ASTM ASLS 150y 9328-2 _
60 1. PH235 <40 prea
ASTM ASl6 PH265 > 40 = 6l) Ly #)
60 e PH290 >60= 150 'h-4)
LAS Casting ASTM AZ1L7T L IS0 499] - e
Wl C28H
ASTM A325 b
LCl
Forging ASTM Al82 e IS0 2604-1 - e
Fl F28
Plate ASTM A IS0 9328-2 < Al 2t 5
A 2. 8 16 Mo 3
|_|' o5
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Annex Table D.2 (continued)
Matenal | Descnption | ASTM specifi- Remarks 150 standard Limiting | Remarks
group cation and grade and grade thickness mm
1AT Casting ASTM A217 -
WC4 o
WCs "
Forging ASTM AlL82 H = — -
F2 |
Plate ASTM A204 K - -
C
LA9 Casling ASTM AZ217 " 1SO 4991 - b
WwC6e C32H
Forging ASTM AlB2 [ - = -
Fl1 ; "
iz ! §
-— .| N — -
Plate ASTM A3B7 i " - -
11 CL2 i
IAI0  |Casting  |ASTM A217 i |1s0 4991 m
wCe C34AH
Forging ASTM ALB2 T 1S0O 2604-1 "
F22 F340
Plate ASTM A387 a IS0 9328-2 =100 n
22CL2 13CMo 2 10T2
1AI3 Casting ASTM A217 - I1SO 4991 - =
C5 C37H
Forging ASTM A182 1SO 2604-1 — 5
3] - F37
FSa | -
IAl4  |Casing  |ASTMA217 | 1SO 4991 - -
Cl2 C38H
Forging ASTM ALB2 = — - -
F‘;
241 Casting ASTM A351 1S0 4991
CF8 N Cdb - T
CF3 " ca7 - -
Forging ASTM ALB2 IS0 2604-1 = -
F304 - F49
F304H =
Plate ASTM A240 150 9328-5 - -
304 - X5CNi 189
304H &
2A2 Casting ASTM A351 1S0 4991
CFsM - C57 4
CF3M Y CallLC - 4
a0 = "
Cal = .
Forging ASTM Al82 1SO 2604-1 |
F3le - F62 i = -
F316H - F64 E -
T T — —
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Annex Table D.2 ({concluded)
Material | Description | ASTM specifi- Remarks [S0 standard Limiting Remarks
group cation and grade and grade thickness mm
242 [Plawe ASTMA240 | 1SO 9328-5
316 | - X35CNiMo 1712 - -
317 - - - -
316H “ X7CrNiMo 1712 . “
2A3 Forging ASTM A 182 SO 2604-1
X F304L " F6 - -
F3lal. “ F39 -
Plate ASTM A240 [SO9328-5
304L ~ X2CiNI1B 10 - | »
316l 4 X 2CrNiMo 1712 i - “
X2 CrNiMo 1713 | “
2A4 Forging ASTM Al82 [SO 2604-1 - I
F321 2 F53 - n
F321H - F54B) -
Plate ASTM A240 IS0 9328-5
321 2 X6 CrNiTi 18 10 - n
J21H = XTCrNiTL 18 1D — .
2AS5 Forging ASTM A182 IS0 2604-1
F347 = Fs0 - n
F347H - F51 - —~
F348 2 - - -
F348H - - - -
Plate ASTM A240 IS0 9328-5 |
347 1 X 6 CrNiNb 18 10 - o
347H - XTCrNiNDb 18 10 - -
348 2 - - -
348H i - - .
2A6 Casting ASTM A351 |
CHE - - - -
CH20 - - - -
Plate ASTM A240 = 150 4955 - -
3095 Hi4
AT Casting ASTM A351 - - -
CK20
Forging ASTM Al82 o IS0 2604-1 - "
F310 Fes
Plae ASTM A240 " [SO 4955 10}
3jos HI15
: '" Permissible but not recommended for prolonged use above about 425 °C.
™ Not to be used over 540 C.
¥ Not to be used over 345 °C
' Not to be used over 455 C.
' Permissible but not recommended for prolonged use above about 455 °C.
¥ Not to be used over 565 TC.
" Not to be used over 590 C. _
*' Permissible but not recommended for prolonged use above about 590 °C.
" Not to be used over 425 T.
' For service tlemperature 565 °C and above, should be used only when assurance is provided that grain
size is not finer than ASTM No. 6.
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Annex Table D.3 Malerials applicable to Annex Tables 12, 15, 16 and 17

covering PN20, PN5S0, PN110 and PN150 flanges
types 05 and 11 in the size range DN300 and larger
for pipeline applications"’

Material group and Yield point Tensile strength Minimum elongation

grade identification min. min. on alength L,

number of 50,8 mm

N/mm' N/mm* %

44,250 250 410 20
44,260 290 410 20
4.4.315 315 410 20
4.A.330 330 430 20
4.A.345 345 440 20
4.4.360 360 460 20
4.4.385 385 470 20
4.A.415 415 520 20
4.A.450 450 530 18
4.A 485 485 550 18

' See also D4

D.5 Reference documents

ISO 630: 1980 Structural steels

ISO 2604-1:1975

Steel products for pressure purposes— Quality requirements— Pari 1:
Forgings

ISO 3755:1991 Cast carbon sieels for general engineering purposes
ISO 4955:1983  Heat-resisting sieels and alloys
ISO 4991 : (10 be published) Steel castings for pressure purposes

ISO 9328-1:1991

ISO 9328-2:1991

ISO 9328-3:1991

ISO 9328-4:1991

ISO 9328-5:1991

Steel plates and strips for pressure purposes — Technical delivery condi-
tions— Part 1: General requirements

Steel plates and strips for pressure purposes — Technical delivery condi-
tions— Part 2: Unalloyed and low-alloyed steels with specified room
temperature and elevated temperatire properties

Steel plates and strips for pressure purposes— Technical delivery condi-
tions— Part 3: Nickel-alloyed steels with specified low temperature
properties

Steel plates and strips for pressure purposes— Technical delivery condi-
tions— Part 4: Weldable fine grain steels with high proof stress
supplied in the normalized or quenched and tempered condition

Steel plates and strips for pressure purposes — Technical delivery condi-
tions — Part 5 Austenitic steels

ASTM A 105/A105M-87a Specification for Forgings, Carbon Steel, for Piping Com-

ponents
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182/A182M-88 Specification for Forged or Rolled Alloy-Steel Pipe Flanges,
Forged Fittings, and Valves and Paris for High-Temperature

Service
203/A203M-82 (1988) Specification for Pressure Vessel Plates, Alloy Steel,
Nickel
204/A204M-88 Specification for Pressure Vessel Plates, Alloy Steel, Molyb-
denum

216/A216M-84b  Specification for Steel Castings, Carbon Suitable for Fusion
Welding for High-Temperaiture Service

217/A217M-87 Specification for Steel Castings, Martensitic Stainless and Alloy,
for Pressure-Containing Paris Suitable for High-Temperature
Service
240-88a Specification for Heat-Resisting Chromium and Chromium-Nickel
Stainless Steel Plate, Sheet, and Sirip for Pressure Vessels
325-88a Specification for High-Strength Bolts for Structural Steel Joints

350/A350M-87a Specification for Forgings, Carbon and Low-Alloy Steel, Re-
quiring Notch Toughness Testing for Piping Components

351/A351M-B8  Specification for Steel Castings, Austenitic, for High-
Temperature Service

352/A352M-88 Specification for Steel Castings, Ferritic and Mariensitic, for
Pressure-Containing Parts Suitable for Low-Temperature Serv-
ice

387/A38TM-88 Specification for Pressure Vessel Plates, Alloy Steel, Chromium-
Molybdenum

515/A515M-82 (1987) Specification for Pressure Vessel Plates, Carbon Steel,
for Intermediate- and Higher-Temperature Service

516/A516M-86 Specification for Pressure Vessel Plates, Carbon Steel, for
Moderate- and Lower-Temperature Service

ASTM A 537/A537TM-86 Specification for Pressure Vessel Plates, Heai-treated, Carbon-

Manganese-Silicon Sreel

DIN 1681:1985 Cast steels for general engineering purposes

DIN 2528:1987 Flanges, steel flanges ready for use ; materials

DIN 17100: 1980 Steels for general structural purposes ; quality standard

DIN 17102:1983 Weldable normalized fine grain structural steels; technical delivery

conditions for plate strip, wide flats, sections and bars

DIN 17155:1983 Creep resistant steel plate and strip ; technical delivery conditions

DIN 17175:1979 Seamless tubes of heat-resistant sieels ; technical conditions of delivery

DIN 17243:1987 Weldable heat resisting steel forgings and rolled or forged steel bars;

technical delivery conditions
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DIN 17245:1987

DIN 17280: 1985

DIN 17440:1985

DIN 17445:1984

Ferritic steel castings with elevated temperature properties; technical
delivery conditions

Steels with low temperature toughness ; technical delivery conditions for
plate, sheet, strip, wide flats, sections, bars and forgings

Stainless steels; technical delivery conditions for plate and sheet, hot
rolled strip, wire rod, drawn wire, steel bars, forgings and semi-finished
products

Stainless steel castings ; technical delivery conditions

SEW 470:1976 Heat resisting wrought steels
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Annex E
(informative)

Guidance on pressure/temperature ratings

E.1 General The pressure/temperature ratings given in this Annex apply only to certain
flanges made using the materials listed in Annex D (informative).

Where given, the pressure/temperature ratings of the materials specified are maximum
allowable non-shock working pressures (expressed as gauge pressure in bar) at the temper-
atures given in the respective lables for the applicable material. Linear interpolation is
permitted for intermediate temperatures.

The ratings of the flange materials are given in the following tables.

Annex Tables E.1 to E.4 Pressure/temperature ratings for PN2,5, PN6, PN10,
PN16, PN25 and PN40 for the material groups given in Annex Table D.1 (informative) and
valid only for flanges of types 05, 11, 12, 13 and 21 in nominal sizes up to and including
DN600.

For all flanges of types 01, 02, 03 and 04 and for types 05, 11, 12, 13 and 21 having
nominal sizes greater than DN600, pressure/temperature ratings applied are the responsibility
of the user.

For austenitic stainless steels, pressure/temperature ratings are based on a reference
stress of 205 N/mm’ for the 0,2 % proof stress and a reference stress of 225 N/mm’ for the 1
% proof siress, the rating being given in Annex Tables E.3 and E.4 respectively. Two 1ables
of pressurc/temperature ratings for austenitic stainless steels are given because some codes of
practice for the design of flanged equipment use the 0,2 % proof stress value and others use
the 1 % proof siress value.

Annex Tables E.5 to E.21 Pressure/temperature ratings for PN20, PN5S0, PN110,
PN150, PN260 and PN420 for the material groups given in Annex Table D.2 of Annex D
(informative). The ratings are in accordance with the standard ratings for flanged and butt
weld end fittings specified in ANSI/ASME B16.5.

Annex Table E.22 Pressure/temperature ratings for PN20, PN50, PN110 and PN150
for the material groups given in Annex Table D.3 of Annex D (informative) for use in
pipeline applications in the size range DN300 and larger for types 05 and 11 only.

Note: There is not yet in existence a common internationally acccpted procedure to
evaluate pressure/temperature ratings for flanges. Before introducing Annex
Tables E.1 to E.22 into national slandards, it should be checked whether they
comply with the relevant national codes and regulations.

E.2 Rating of flanged joints If two flanges in a flanged joint do not have the same
pressure/temperature rating, the rating of the joint at any temperature should not exceed the
lower of the two flange ratings at that temperature.
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Notes 1

The temperature shown for a corresponding pressure rating is considered to
be that of the contained fluid. The use of a pressure rating corresponding to a
temperature other than that of the contained fluid is the responsibility of the
user and is subject to the requirements of any applicable code or regulation.

Application of the ratings in this Annex to flanged joints should take into
consideration the risk of leakage due to forces and moments developed in the
connecting pipework.

Al temperatures in the creep range, gradual relaxation of flanged joints may
progressively reduce bolt loads and the tightness of the joint.

Al low temperatures some of the materials listed in the rating tables undergo
a sufficient decrease in impact resistance that they cannot safely sustain
sudden changes in siress or temperature.

Owing to the nature of any thread sealant used, additional limitations may be
placed on a threaded flange.

These notes on service conditions are not intended to be exhaustive.
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Pressure/temperature (P/T) ratings'’ for
flanges made using material groups 1EQ to 6E0

) Temperature { °C )
PN |Marerial fg5T36T 160 [ 200 | 260 | 300 | 30 | 40 | 4 | 4@ | an | 00 | 50 | 620 | 5%
group Maximum non-shock working pressure (bar)
\ 25 1E0 25 225 2 175 15
2ED 25 225 2 1.75 1.5 1,25 0,83
3EQ 25 2,45 2,25 2 1.75 1,38 1,13
6 1E0 6 54 48 4.2 38
’ 260 L] 54 48 | 42 38 3 21
3E0 [ 59 57 £4 48 42 13 27
10 1EQ 10 9 B 7 6
2E0 10 9 ] 7 ] 5 15
3EQ 0 98 25 9 B 7 55 4.5
4E0 10 10 10 10 87 78 7.4 7.2 7
16 1E0 18 14,4 128 | 1.2 9.6
2E0 16 144 1128 | N2 96 ] 56
3E0 16 15,7 15,2 14,4 128 11,2 88 7,2
4E0 16 16 16 16 139 125 1nsa 1.5 nz2
SED 16 16 16 16 16 15,2 146 14,2 13,9 131 ngs 99 78 61
5 1EQ K. 2.5 20 17,5 15
2E0 25 ns 20 175 15 125 BB
3E0 % 45 | 238 |25 | 20 17,5 138 | N3
4E0 25 %5 25 2% 218 13,6 185 8 17.5
SE0 25 % 25 5 25 2318 28 2.3 21.8 205 18.5 15,5 12,3 95
GED % %5 25 % 5 25 2.8 23 21,8 20 13,8 126 n 95
40 1E0 40 % 2 28 24
2E0 40 36 12 28 4 20 4
30 40 38,2 38 £ n 28 2 18
4EQ0 40 4«0 40 40 48 | 312 26 | M8 | B
SEQ 40 40 &0 40 40 38 36,4 ¥6 | M8 | 328 | @WE | MB | 196 | 152
GED an 40 40 40 40 40 354 5.5 M8 » z X 17,6 15,2
" Pressure/temperature ratings of flanges PN2,5, PN6, PN10, PN16, PN25 and PN40 are valid only {or flanges
of types 05, 11, 12, 13 and 21 having nominal sizes up to and including DN60O.
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Annex Table E.2 Pressure/temperature (P/T) ratings'’ for
flanges made using material groups 7EO to 9ED
. Temperature { 'C )
PN M"r:::“' <20 | 100 | 180 | 20 | 260 | 300 | 30 | 400 | 450 | 500 | 680
i Maximum non-shock warking pressure (bar)
25 7E0 15 2,44 227 2 1,82 1,56
7E1 3194 2,72 25 228 21 1,89
7E2 5,44 a4n am n 35 <!
BED 2.3 2,18 1,897 1,86 1.63 1.3 1.08 0,98
8E1 27 2,51 2 2,07 1,88 1,52 1,3 1,08
8E2 3,06 2,72 2,51 229 207 1,74 1,52 1,31
BE3 35 3.06 283 2,61 24 28 1.87 1,63
9ED 5,44 5,12 4,94 478 4,61 433 422 4 e 287 1,48
[ 780 84 5.9 54 48 44 a8
TE1 9,5 6,5 L] 55 5,1 a5
TEZ 13,1 9.9 9.4 89 B4 8
BED 5,7 5,2 a7 45 39 ER| 28 23
BE1 6,5 6 55 5 45 37 31 26
BE2 7.3 65 6 £5 5 42 a7 a
BE3 84 73 6.8 83 58 5.2 47 19
9ED 13,1 12,3 19 n5 1 10,4 0,1 9,6 88 639 s
10 7ED 14 9,8 9,1 B 73 63
TE1 16,8 10,9 10 9.1 g4 16
7E2 ne 164 15,6 149 ] 133
8E0 8,6 8,7 7.9 74 65 52 44 39
BE1 109 111 9.2 83 74 6,1 5.2 44
882 12,2 109 10 9.2 83 7 6.1 5.2
8E3 14 122 11,3 10,4 96 87 78 65
9E0 pal:] 205 19.8 19,1 184 17.3 169 16 14,7 15 59
16 TE0 4 16,6 14,5 128 "7 10
7E1 %2 174 16 6 135 121
7E2 34,8 26,3 % 38 224 na3
8ED 16,3 139 126 nas 10,6 B4 7 63
BE1 174 16,1 14,6 132 19 9,7 8.4 7
8E2 18,8 174 16,1 14,6 13,2 11,2 8,7 g4
BE3 24 196 18,1 18,7 15,4 139 12,6 10,5
9ED 348 328 36 306 295 27 27 %6 715 12,3 95
. TE0 -} 24,4 27 20 18,2 15,7
TE1 394 272 25 28 21,1 188
TE2 4.4 41,1 391 72 n 133
BEO pch:] FaF:] 18,7 18,6 16,3 131 10,9 98
8E1 2.2 25,1 29 20,7 18,6 15,2 121 10,9
BE2 306 272 2,1 29 207 17,4 15,2 131
8E3 - 30,6 83 26,1 24 218 19,7 16,3
SE0 544 512 494 478 6,1 433 422 40 36,7 287 14,8
40 7E0 56 9,1 3.3 32 72 .1
7E1 63,1 436 40 36,4 3.8 0.2
TE2 871 6.8 62,6 59,6 58,3 53.3
BED 382 k¥ ns 7 281 n 17.4 15,6
BE1 436 40,2 66 1,1 p.: ) 244 2 17,4
BE2 489 436 40,2 36,6 =, 79 24,4 P
SEQ 87,1 8.3 7,1 76,4 738 89,3 6.6 64 8.7 459 216
"' Pressure/iemperature ratings of flanges PN2,5, PN6, PN10, PN 16, PN25 and PN40 are valid for flanges of
types 05, 11, 12, 13 and 21 having nominal sizes up to and including DNeOO.
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Annex Table E.3 Pressure/temperature (P/T) ratings'' for flanges made
using austenitic stainless steels (based on 0,2 %
proof stress’’ ), material groups 10E0 to 15E0

105
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_ Temperature { °C )
e Mar::;*’] <2 s | w0 [ 1 | w0 | 20 | 30 | 3 | 40 | 40 | 0
. Broup Maximum non-shock working pressure (bar)
25 10ED ? 18 1,63 1,47 1,3 1,2 m 1.04 099 0,94 05
10E1 3 2,72 2,28 1,594 1,74 1,61 1.51 1.4 139 134 1,32
1ED 2,17 197 1.74 1.58 1.41 1.3 1.2 1,186 1,09 1,06 1,02
) 12E0 2.2 2,11 1,96 1,86 1,74 1,63 1,51 1,44 1,39 1,34 1,32
1360 2n 2,02 1,84 1,69 1,52 1,41 1M 1% 1.2 1,14 m
131 in 2,78 .34 2,06 1,86 172 1.61 1,56 15 1,45 1,43
14ED .| 2,18 1,97 18 1.63 1,62 141 1.3 128 1,24 122
15E0 21 2.4 2,06 1,97 1,86 1,74 1,61 1,56 15 1,46 1.43
6 10€0 48 43 as as a 29 27 25 24 23 22
10E1 1.2 65 85 47 42 KX} 36 315 33 32 3.2
11ED 5.2 47 42 3.8 34 31 9 28 26 5 25
12E0 53 §,1 4.7 45 42 39 38 a5 33 32 32
1360 5.1 49 44 41 37 14 31 3 29 27 27
13E1 1.5 6.7 56 49 45 4.1 39 37 6 15 34
14ED 55 5.2 4.7 43 39 37 34 32 3.1 3 29
15ED 5.6 54 49 47 45 432 39 3,7 36 356 34
10 1060 B 1.2 €5 5.9 8.2 48 4.4 42 4 i 36
10E1 12 109 9.1 7.8 7 G4 [ 68 56 54 53
11ED a7 73 7 8,3 56 52 49 46 44 42 41
1260 89 84 78 74 7 65 6 58 56 54 53
1360 84 8,1 74 6.8 6.1 5.6 52 § 4.8 4.6 44
13E1 124 1.1 5.4 8.2 74 G639 6.4 6,2 -] 58 6,7
14EQ 9.1 8.7 13 1.2 65 6.1 56 53 5.1 5 439
15E0 93 9 8.2 7.9 7.4 7 6.4 6.2 6 58 57
16 10E0 128 1.5 10,5 9.4 B4 7.7 FA 6.7 63 B 58
10E1 19,2 17.4 14,5 124 1.2 10,3 9.7 9.2 8.9 86 85
1ED 13,9 128 1.2 10,1 8 BA 7.8 T4 7 68 65
12E0 142 135 12,5 1.9 nz 10,5 9.7 92 B9 86 85
13E0 135 12,8 1.8 10,8 8.7 9 84 8 1.7 73 [A
13E1 19,9 178 15 13,2 1.9 1" 10,3 10 96 83 8.2
14EQ 146 13.9 126 11.5 10.5 9.7 9 85 8,2 B 78
15E0 149 14,4 13,2 12,6 (LK) 1,2 10,3 0 96 93 82
25 10ED 20 18 16,3 14,7 13,1 12 .1 10.4 99 94 g
10E1 30 272 28 19,4 174 16,1 15,1 14,4 13,9 134 132
11E0 217 19.7 174 15,8 141 13.1 12,2 11,6 10,9 10,6 10,2
12E0 2.2 FaN | 19,6 18,6 174 16,3 15,1 144 139 13.4 132
130 21,1 20,2 18,4 16,9 15,2 14,1 13.1 12,6 12 114 1.1
13E1 na 27.8 214 206 18.6 17.2 16.1 15,6 15 14,6 143
14E0 238 ns 18,7 18 16,3 15,2 14,1 13,3 128 124 122
' 15ED 233 224 206 19,7 18,6 17,4 16,1 15,6 15 HE 143
40 10E0 32 28,8 1 75 2 19,2 17,8 16,7 15,8 15 14,4
10E1 48 438 B4 na ns 8 2,2 231 n2 256 2
11EQ 347 ns 279 25,2 6 2 19,6 185 174 16.9 16.4
12E0 356 s n3 A7 79 %1 2.2 231 22 M5 2.2
13E0 138 124 M5 7 M4 e Fal 20,1 19.2 18,3 17,8
13E1 498 4.4 .5 29 2.7 76 2.8 249 M 23 239
14E0 36,4 8 35 288 .1 24.4 226 21,3 204 199 196
15E0 373 B9 29 ns 2.7 279 58 249 M 233 228
" Pressure/temperature ratings of flanges PN2,5, PN6, PN10, PN16, PN25 and PN40 are valid only for flanges
of types 05, 11, 12, 13 and 21 having nominal sizes up to and including DIN6OO.
#  Based on a reference stress of 205 N/mm’.
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Annex Table E4 Pressure/temperature (P/T) ratings'’ for flanges made
using austenitic stainless steels (based on 1 %
proof stress’’), material groups 10E0 to 15E0
o W Temperature ( °C )
—— [ s [ wo | wo [ 20 [ 20 [ 30 | 30 [ a0 [ a0 [ s0
Maximum non-shock werking pressure (bar)
25 10E0 2,3 23 2,01 1,8 1,63 162 141 1M 1,29 1,24 1,21
10E1 3,39 n 2,67 2,33 2,08 1,84 1,85 1,79 1,73 1,69 1,66
11E0 2,5 2,3 2,12 1.9 174 1,61 15 143 1,39 1.36 133
12E0 2,61 24 2 217 2,08 194 1.86 17 1.73 1.69 1,66
130 25 241 221 20 1.86 1,74 1,61 1,54 1,5 1,44 1,42
13€1 as 318 273 242 2.2 2,03 1,94 188 1,82 178 1,76
14E0 2,67 25 2,34 2,12 197 1,86 173 1,67 1,6 157 1,54
1560 2,72 26 2,42 29 2,18 207 1.94 1,88 1.8 1,78 1,76
6 10€0 57 54 48 43 38 a7 X 32 31 3 29
10€1 8,1 7.5 64 56 B 47 45 43 42 4,1 4
1ED 6.1 6.6 6.1 4.6 4.2 39 36 3.4 33 33 32
12€0 6.3 59 6.5 52 4.5 4.7 45 43 4.2 4.1 4
1360 6 58 53 48 45 42 34 a7 38 35 34
13€1 B4 76 6,6 58 5.3 49 47 45 44 43 42
14E0 B.4 6,1 5,6 51 47 45 42 4 a8 38 17
15E0 B.5 6.2 5.8 5.5 52 5 47 45 44 43 42
10 10E0 96 89 8 7.2 6,5 6.1 5.6 54 52 5 48
10E1 13,6 12,4 0,7 9.3 83 78 7.4 7.2 69 6.8 6.6
1E0 102 94 BS 7.6 7 64 fi 5.7 56 5.4 53
12€0 10,4 9,9 82 87 8.2 78 7.4 7.2 6.9 6.8 66
13E0 10 9.6 B8 8 74 7 6.4 6,2 8 5.8 5.7
1B 14 12,6 108 9.7 8.8 8.1 7.8 .5 13 71 7
14ED 10,7 10,2 9.4 85 78 74 6.9 67 64 63 6.2
15E0 10,9 10,4 5,7 9.2 87 83 7.8 7.5 7.3 71 7
0] w00 | 183 | 143 | 128 | ns [ ws | 97 | 9 86 | 82 | 8 78
10F1 2.7 19,9 171 149 13.3 12.4 ne 14 "1 10,8 0.6
11E0 16,4 15 136 12,2 1.2 10,3 9.6 92 8.9 B.7 85
1260 16,7 15,8 18 13,9 13.2 12,4 ns 14 1" 10,8 106
1360 16 154 2 129 19 nz2 10.3 99 9.5 8,2 8,1
13€1 224 202 175 15,5 14,1 13 12,4 12 nz 4 12
14E0 17,1 16,4 18 13,6 12,6 1.9 11,1 10,7 10,2 10 9.9
1560 17,4 16,6 155 146 139 13,2 12,4 12 n7 "4 1.2
25 1060 233 23 20,1 18 15,3 15,2 14,1 13,4 12,3 12,4 12,1
10E1 339 ant %7 233 0.8 19,4 185 178 17,3 16,9 16,6
11E0 256 84 212 19,1 74 16,1 15 143 13.9 136 133
12E0 26,1 M7 na N7 20,6 19,4 18,6 179 173 16,9 16,6
13E0 25 24,1 2,1 0,1 8.6 17,4 16,1 15,4 15 M4 14,2
1381 k4] 6 273 .2 2 203 19.4 188 18,2 178 178
14ED 26.7 25,6 4 1.2 19.7 18,6 17.3 16,7 16 157 15,4
15E0 27,2 2% 2,2 ne 218 07 194 18,8 18,2 178 17,6
40 10EQ 8.2 .7 .2 238 2.1 244 26 215 206 19.9 19,4
10€1 54,2 49,8 427 73 B2 an 29,7 28,6 .71 7 2,5
11E0 40,9 ns u 0,6 279 %8 4 249 n2 21,7 73
1260 41,8 9,5 n M7 29 a1 27 86 a 2 265
13E0 40 38,6 B n2 a7 279 %8 247 24 31 28
13€1 56 50.5 Q7 3,8 3,2 25 an 0 2.2 284 81
14E0 42,7 40,9 k1) k"] 35 27 7 26,7 %6 25,1 247
1560 43,6 41,6 3.8 36,6 8 30 a 0 2,2 284 3,1
" Pressure/temperature ratings of flanges PN2,5, PN6, PN10, PN16, PN25 and PN40 are valid only for flanges
of types 05, 11, 12, 13 and 21 having nominal sizes up 10 and including DN600.
" Based on a reference stress of 225 N/mm’.
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Annex Table E.5 Pressure/temperature (P/T) ratings for flanges
made using group 1A1 materials

Maximum non-shock working pressure (bar)
Temperature (°C) [™yg PN 50 PN 110 PN 150 PN 260 PN 420
-2 038 196 51,1 1021 153,2 2553 4255
" 50 19,2 50,1 100,2 180,2 50,4 4173
100 17,7 46,4 928 139,1 me 366.5
150 158 452 90,5 1387 2% 1 a9
. 200 14 438 87.6 1315 2191 365.2
250 12,1 41,7 83,4 1252 208.6 3477
300 10,2 387 775 116.2 1937 azs
350 B.4 37 73,8 110,9 184.8 ane
75 7.4 36,5 728 1084 1823 303,9
400 6,5 s 69 103.5 1725 b 1]
425 56 8.8 87,5 B6,3 1438 2396
450 4.7 20 40,1 60,1 1002 166.9
475 3,7 135 XA 40,6 67,7 112,9
500 2B BB 17.6 26.4 44 nR3
525 1.9 5,2 10,4 15,5 259 43,2
540 1,3 33 6.5 9.8 16.3 7.2
Mote: Consult Annex Table D2 and the notes to Annex Table D 2 of Annex D (informative) for limitations on use

Annex Table E.6 Pressure/temperature (P/T) ratings for flanges
made using group 1A2 malerials

Maximum non-shock working pressure (bar)
Temperaure (°C) |—guog PN 50 PN 110 PN 150 PN 260 PN 420
-2910 38 20 51,7 103.4 156.2 258,56 431
50 18,2 51.7 103.4 155,2 258.6 431
100 17,7 515 1031 154,86 2577 429,5
150 158 80,2 100.4 150,6 261 4183
200 14 48,8 a7.6 1464 243.9 406,56
250 121 46,3 92,7 139 2.7 386.1
300 10,2 42 4 B4.9 127.3 2121 353.5
360 8.4 40,2 B0.5 1207 20m,2 33,3
% 74 i8E 77,6 1164 194 3234
400 6.5 345 69 103,5 1725 2875
425 66 288 5§75 86,3 1438 22,6
450 4.7 20 401 80,1 100,2 166,9
475 iz 13,5 271 406 6.7 1129
500 28 88 17.6 26,4 44 M3
& 525 1.9 5,2 10,4 15,5 %9 4.2
540 1.3 32 6,5 58 16,3 21.2
Mote : Consult Annex Table D2 and the notes to Annex Tahle 0.2 of Annex [ (informarive) for limitations on use
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Annex Table E.7 Pressure/temperature (P/T) ratings for flanges
made using group 1A3 materials

Temperature ('C) Maximum non-shock working pressure (bar)
PN 20 PN 50 PN 110 PN 150 PN 260 PN 420
=281t0 38 18,4 47.8 95,7 1436 23,4 3.9
50 181 473 94.6 141.9 2365 3842
100 17.3 45,1 90,2 135,3 2285 a9
150 158 44 87.9 13,9 219.8 366.3
200 14 42,7 854 128 2134 185,6
50 121 40,6 81,2 1218 2029 338.2
300 10,2 7.7 75,4 1131 188.5 3142
350 8.4 ] 71,9 107.9 1798 29,7
s 7.4 35.3 70.6 105.9 176.6 2943
400 6.5 324 64,8 a2 162 270
425 5.6 27.3 546 8.9 136.5 2215
450 4.7 13,8 06 5G4 -] 165
475 3.7 13,5 271 40,6 67.7 12,9
500 2,8 88 17.6 26,4 4“4 133
528 1.8 52 10,4 15,5 9 43,2
540 1.3 33 65 9.8 16,3 7.2
Note : Consult Annex Table D.2 and the notes to Annex Table D.2 of Annex D (informarive) for limitations on use

Annex Table E.8 Pressure/temperature (P/T) ratings for flanges
made using group 1A4 materials

- . Maximum non-shock working pressure (bar)
lemperature ( "C )
PN 20 PN 50 PN 110 PN 150 PN 260 PN 420
-2910 38 16,3 425 85,1 1276 2127 3546
50 16 417 834 126,2 208.6 347.7
100 14,8 86 7.2 1158 1831 s
150 145 kvl 75.4 13 188.6 343
200 14 6.6 731 108,7 182 8 04,7
250 121 a7 69,4 1041 1736 2893
300 10,2 23 646 96,9 1615 268,1
350 24 30,9 61,9 928 154.6 2577
375 7.4 0.9 61,7 92,6 154.3 275.2
400 6.5 0,3 60,6 90,9 151.5 252,6
425 56 258 51.6 774 1289 214.9
450 47 19,6 39,2 687 979 163,2
475 a7 13,8 21 40,6 62.7 1129
500 28 B8 17,86 264 a4 733
525 1.9 52 10,4 15,5 %9 43,2
540 1.3 33 6.5 98 16.3 7.2
Mote: Consult Annex Table 0.2 and the notes 1o Annex Table D.2 of Annex D {informative) for limitations on use
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Annex Table E.9 Pressure/temperature (P/T) ratings for flanges

made using group 1AS materials

g : © Maximum non-shock working pressure (bar)
emperature (L) ™o PN 50 PN 110 PN 150 PN 260 PN 420
-231tw 38 18.4 47.9 25,8 143.6 2394 399
50 183 47.6 853 1429 2382 3971
100 7.7 46,6 83,2 139.8 233 3883
150 16,8 a5 B9.9 1349 248 3746
200 4 44,2 B8.4 1328 N 3683
250 12,1 431 86,2 129,2 2154 s
300 10,2 42 84,1 1261 2101 350,2
350 8.4 40,2 80.5 120,7 2.2 335.3
3715 7.4 338 776 16,4 184 ina
400 85 366 732 1098 82,8 a9
425 56 351 70,2 105,3 1755 2925
450 47 3.8 67,6 101.4 169 218,7
475 37 bl ) 633 %5 1683 2538
500 28 2.1 48,1 72,2 120.3 2006
525 1.9 15 301 45.1 75,2 1254
540 1.3 10,7 214 a2n 53.5 89,2
MNaote: Consult Annex Table D.2 and the notes to Annex Table .2 of Annex D (informative) for limitations on use,

Annex Table E.10 Pressure/temperature (P/T) ratings for flanges
made using group 1A7 materials

% © Maximum non-shock working pressure (har)
1
emperature (L) PN 20 PN 50 PN 110 PN 150 PN 260 PN 420
-291038 20 51,7 103.4 155,2 2586 an
50 15,2 51,7 1034 1552 258 6 a3

100 7.7 81.5 1031 1646 2677 429,65
150 158 50,2 100.4 1506 251 4183
200 14 €8 a7.6 146,4 2439 4066
250 121 46,3 927 135 m.7 3861
300 10,2 42,4 B49 127.3 2121 353,56
350 a4 40,2 80.5 120.7 2012 3353
375 T4 38.8 776 116,4 194 3234
400 65 3.6 732 109.8 1829 304.9
425 5.6 5.1 70,2 105.3 175.5 2925
450 4,7 ek 67,6 1014 169 8.7
475 3.7 n.z 63.3 a5 1583 263.8
500 28 FIA 54,1 B1.2 135.3 2264
525 1.9 18,8 37,6 56,4 54 156,6
550 1,3n 139 79 418 6.7 116.1
575 - 12,4 49 373 62,2 10,7

! The maximum non-shack working pressure is 1,3 bar al 540 °C for PN20

Mote: Consult Annex Tahle D.2 and the notes to Annex Table D 2 of Annex D (informative) for limitations on use
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Annex Table E.11 Pressure/temperature (P/T) ratings for flanges
made using group 1A9 materials

Tempersmre ('C) Maximum non-shock working pressure (bar)
PN 20 PN 50 PN 110 PN 150 PN 260 PN 420
-2 1o 38 20 51.7 103.4 155.2 2586 43
50 19,2 511 102,3 1534 2867 426,2
100 17,7 488 97,5 146,3 2438 406 4
150 15,8 46,4 92,7 1381 31,9 86,4
200 14 455 a91 1364 274 k]
2650 121 445 8.9 1334 22,3 370.6
300 10,2 42,4 B4.9 127.3 2121 3535
350 84 40,2 80,5 1207 2m,2 3363
376 T4 s 776 116.4 194 3234
400 6,5 36,6 73,2 109.8 1829 204.9
426 56 351 : 70,2 105,3 175,5 X255
450 47 138 67.6 101.4 169 =7
475 iz a7 63,3 95 158,3 2638
500 28 278 55,6 834 139 2.6
i 1.9 203 40,5 60,8 101,3 168,9
560 1.an 128 255 383 63.8 106.4
575 - 85 17 %5 42,5 70,8
600 = 59 1.8 17,6 294 49
625 - 34 6.8 10.1 16.9 w2
G50 - 23 4.6 7 ne 19,3
" The maximurm non-shock working pressure is 1,3 bar at 540 °C for PN20,
Mote: Consult Annex Table 0.2 and the notes 1o Annex Table D.2 of Annex D (informative) for limitations om use.

Annex Table E.12 Pressure/temperature (P/T) ratings for flanges
made using group 1A 10 materials

T € Maximum non-shock working pressure (bar)
emperature (€)™ 0 PN 50 PN 110 PN 150 PN 280 PN 420
-201t0 38 20 51.7 103.4 1552 258.6 43

50 18,2 51,2 102.4 153,86 258 428,7
100 17,7 a3 98,1 1471 245,2 4087
150 158 46,6 93.3 1398 2332 388.6
200 14 ME 837 134,65 2242 3737
250 12.1 .2 B4 132.7 2211 368,5
300 10,2 az4 B4.9 1273 2121 353.5
350 B4 0.2 B0.5 120.7 .z 335.3
75 74 ®BE 7.6 116.4 194 3234
400 6.5 36.6 73.2 109.8 182.9 304.9
425 56 351 70,2 105,3 175,5 3.5
450 47 3.8 67,6 101.4 169 .7
475 37 nz 63.3 85 158.3 263.8
500 28 278 55,6 83.4 138 2316
525 19 21,9 4338 65.8 109.6 182.7
550 1,31 6.4 327 491 a8 136.4
575 = nz 3.4 35,1 68,5 g5
600 Y 1.6 16,3 29 38,2 63.6
625 - 6.6 133 19,9 12 55,3
650 - a7 7.3 n 18,3 0.4

" The maximum non-shock working pressure is 1,3 bar at 540 °C for PN20.
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Annex Table E.13 Pressure/temperature (P/T) ratings for flanges
made using group 1A13 materials

T re (°C) baximum non-shock working pressure (bar)
empcrature iy
pe PN 20 PN 50 PN 110 PN 150 PN 260 PN 420
=29 10 38 20 51,7 103.4 155,2 68,6 43
50 19,2 5.7 103.4 1552 258.6 43
100 1.7 51,5 103,1 1546 2577 4295
150 15,8 50,2 100.4 150,6 251 4183
200 14 48,8 97.6 1464 2439 406.6
250 121 46,3 92,7 139 31,7 386,1
300 0.2 42,4 B4.9 1273 221 3535
350 B4 40,2 B0.5 1207 m,2 33,3
a7s 74 38,8 1716 1164 194 3734
400 6.5 366 732 1098 182,9 3049
425 5.6 34,5 69 103,56 172,56 2875
450 4,7 30,9 61.8 x07 1545 2516
475 7 25,9 51,8 a7 129,85 2158
500 28 20,3 40,5 60.8 1013 1689
525 1.8 15,4 30,8 48,3 T 128,5
£50 1,30 1.7 234 E 58.4 97.3
575 - 88 17.6 6.4 4.1 73,4
600 - 6,5 13,1 19,6 s 544
625 - 4.5 9 13,5 ns 315
650 - 3 & 8 15 5.1
The maximum non-shock working pressure is 1,3 bar at 540 °C for PNZ0.

Annex Table E.14  Pressure/temperature (P/T) ratings for flanges
made using group 1A14 materials

T o Maximum non-shock working pressure (bar)
emperature { ) o820 PN 50 PN 110 PN 150 PN 260 PN 420
=8 20 51,7 103.4 155.2 258.6 43
50 18,2 51,7 103.4 155.2 258.8 43
100 17.7 51,6 103,1 184.6 2577 4295
150 15,8 50,2 100.4 150.6 251 418,3
200 14 48,8 97,6 1464 2439 406,65
260 121 46,3 €27 139 2317 3861
300 10,2 42,4 B4.9 1273 220 3535
350 B.4 40,2 B0.S 120,7 20m.2 3353
s 7.4 388 7.6 16,4 194 3234
400 6.5 36,6 73,2 109.8 182,9 304.9
475 56 35,1 70,2 1063 176,56 282,86
450 4,7 338 61,6 1014 169 .7
476 37 7 63,3 a5 158,3 2683,8
500 28 215 55 825 137.5 281
526 1.8 226 452 B7.B 113 188,3
550 1,31 17 k7] 50,9 B4.9 1415
575 = 11,2 ns5 < ) 56,2 836
600 - 72 14,4 215 %9 59,8
625 - 6 9.9 149 249 14
850 — 35 7 10,4 17.4 29
"' “The maximum non-shock working pressure is 1,3 bar at 540 °C for PN20
MNaote: Consult Annex Table D2 and the notes to Annex Table 2.2 of Annex D (informaiive) for limitations on use.

Copyright by the Japanese Standards Association

Mon Oct 27 17:57:33 2003



STD.JIS B 2238-ENGL 199- ER 4933L08 0547299 &0a& WA

112
B 2238 : 1996

Annex Table E.15 Pressure/temperature (P/T) ratings for flanges

made using group 2A1 materials

T l o Maximum non-shock working pressure (bar)
emperature (L) o820 [ Pnso PN 110 PN 150 PN 260 PN 420
—2910 38 19 Y 99,3 148,9 248,2 4135
50 B4 | a7B 96,7 1435 739,2 2988
100 15,7 40,9 BB 1226 204,94 340,7
150 13,9 3.3 2.7 108 181,7 302.8
200 12,6 28 65,5 98,3 163,8 273
250 1.7 30,8 61,1 ne 152,7 2545
300 10,2 21 58,1 81,2 145,3 2421
350 B84 281 56,1 84,2 1403 2338
ars 7.4 278 65,5 833 1388 2313
400 6.5 275 54,9 824 137.3 2289
425 56 2.2 64,3 815 1358 2264
450 4,7 289 53,7 806 134,3 2239
4TS 37 26,6 831 78.7 1328 2214
500 28 261 52,1 78,2 130.3 217.2
E26 1.9 239 4718 7.6 1159.4 199
550 1,31 218 436 65,4 109.1 181.8
&75 - 20 40,1 60,2 100.4 167.3
600 - 16,7 334 50,1 83,6 139.3
626 13,1 26,2 »2 65,4 109
650 - 10,5 21 36 526 87.6
676 - 7.8 15,5 233 388 64,6
700 - ] 12 179 29 498
725 - 4.6 9.3 139 21 385
750 - 37 7.3 n 18,3 .4
775 - 2.8 5,6 B4 14 233
80D - 2.1 4,1 6.2 10,3 17.1
' The maximum non-shock working pressure is 1,3 bar at 540 C for PN20.
MNote: Consult Annex Table D.2 and the notes 1o Annex Table D 2 of Annex D {informative) for limitations on use f
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Annex Table E.16 Pressure/temperature (P/T) ratings for flanges
made using group 2AZ2 materials

T o Maximum non-shock working pressure (bar)
i _ et ; il el &
emperature (L) ™o %0 PN 50 PN 110 PN 150 PN 260 PN 420
-2910 38 19 49,6 99.3 148.9 248,2 413,6

) 50 18,4 48,1 96,3 1844 2406 401
100 16,2 422 B44 126.6 2n 351.7
150 148 385 77 116,6 1925 310,9

\ 200 13,7 35,7 3 107 178.4 297.3
250 121 3.4 66,8 100,2 166.9 278,2
300 10,2 ne 63,3 84,9 158,1 263,68
350 8.4 30,4 60.8 81.3 1521 2538
375 T4 29,7 59,4 B9.1 148,5 M5
400 65 291 58,2 87.3 146,86 2426
425 56 287 51.3 i1 143,3 238.9
450 47 281 56,2 B4,2 140,4 234
475 3.7 214 54,7 B2 136.8 228
500 28 268 83,7 BO.5 1341 2736
525 1.9 58 51,6 T4 129 2149
650 1.3n 25 499 749 124 8 208
575 - 241 48,2 723 1206 200,8
600 - 214 429 64,3 07,2 178.6
625 - 183 36,5 54.8 91,3 1521
650 - 141 282 42,4 T0.8 17,7
675 - 12,6 253 7.9 63,2 105.3
TO0 - 9.9 199 2.8 43,7 B2.9
725 - 1.7 154 231 |5 B4,2
750 - 59 1 17,6 29,4 49
775 - 4.6 91 13,7 228 38
/00 - 35 7 10,5 175 3.2

""" The maximum non-shock working pressure is 1,3 bar at 540 °C for PN20.
Maote: Consult Annex Table D2 {informative) and the noles to Annex Table D.2 for imitations on use,

Annex Table E.17 Pressure/temperature (P/T) ratings for flanges
made using group 2A3 materials

- c Maximum non-shock working pressure (bar)
emperature (L) 5070 PN 50 PN 110 PN 150 PN 260 PN 420
~29 038 159 41.4 B27 1241 2068 344 6
50 15,3 40 799 19,9 1998 m
100 13,2 3.5 69 103,85 1724 287.4
150 12 n.z2 62,5 93,7 186,1 260,2
200 1 287 574 86,1 143,5 23,1
250 10,2 26.7 53.4 80,1 133.5 2226
300 9,7 25,2 50,5 7.7 1262 2104
350 8.4 24 48.1 21 120,2 2004
ars 74 236 47,2 0.8 118 196,7
400 6.5 23,2 46,3 69,5 1158 192.9
425 B.6 22,7 45,4 68,1 113,5 1892
450 47 223 445 66.8 111.3 185.5
MNote: Consult Annex Table D 2 and the notes 1o Annex Table D2 of Annex D (informative) for limitatlions on use
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Annex Table E.18 Pressure/temperature (P/T) ratings for flanges
made using group 2A4 materials

T °C Maximum non-shock working pressure (bar)
emperature (L) ™ 5020 PN 50 PN1I0 | PN1SO | PN260 | PN 420
-2910 38 19 49,8 99,3 148,9 248,2 413,86
50 18,4 48 96 143,9 2399 3%9.8
100 15,9 41,5 83 1245 207.5 3459
150 14,4 7.5 75 112,56 181,56 325
200 13,2 M4 63,7 1031 171.9 286,5
250 121 2a 64,1 96,2 160,3 267,2
300 10,2 30,5 61,1 9.6 162,7 254.5
350 8.4 28,3 58,7 &8s 146,7 2445
375 74 289 57,8 86,8 1446 241
400 6.5 2B.6 573 859 143.1 238.6
425 5.6 2B.5 57 85.4 142.4 237.3
450 47 28,2 56,4 B4 6 141 2349
475 37 ® 56 84 140, 23,5
500 28 278 556 834 139 2.6
525 19 258 51,6 7.4 129 2149
550 1,am 25 49,9 749 1248 208
675 - 22,8 4586 68,4 113.9 189.9
600 - 19,8 396 594 99 16851
625 - 15,8 36 47,4 7 1316
650 - 12,5 25 7.4 62,4 104
675 - 8.8 19,7 2.5 45,2 81,9
700 - 7.7 15,4 3 B4 64
725 - 6.2 124 18,6 k) | 51,8
750 - 48 9.6 14,4 24 40
775 - 3.8 75 1.3 18,8 1.3
800 - 3 6.1 9.1 18,2 2,2
""" The maximum non-shock working pressure is 1.3 bar at 540 C for PN20.
Mote: Consult Annex Tahle D2 and the notes to Annex Table .2 of Annex D (informative) for limitations on use.
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Annex Table E.19 Pressure/temperature (P/1') ratings tor flanges
made using group 2AS5 materials

- °C Maximum non-shock working pressure (bar)
emperature (L) ™o 20 PN 50 PN 110 PN 150 PN 260 PN 420
-2910 38 19 49.6 99,3 148,9 248,2 413,6
50 18,5 48,4 96,8 145,1 .9 403.2
100 18,7 435 B6.9 1304 27,3 362,2
150 15,5 40,5 B1 121,86 2025 3375
200 14 8.4 76,8 1152 1921 3202
x50 121 36,2 72,4 108,86 181 3m,7
300 10,2 344 689 103.3 172.2 287
350 B4 323 658 887 164,5 2742
s 7.4 22 64,4 96,6 161 2684
400 65 n.a 635 5.3 1588 2647
425 5.6 N5 62,9 94,4 157,3 62,2
450 4.7 30.8 61.5 223 1538 266.3
475 a7 30 60 80 150 2501
| 500 28 278 556 B34 13 2316
| 525 1.9 %8 51.6 774 129 214,9
550 1,30 25 49,9 7489 124.8 208
575 - 241 48,2 723 1205 00,8
GO0 - 214 42,9 64,3 107,2 178.6
625 - 17,8 356 534 89 1483
650 - 1.6 23,2 3.7 57.9 96,5
675 - 8.7 17,3 26 433 na
700 - 6,7 13,5 0,2 3.7 56,1
T2% - £3 10,5 15,8 26,4 43,9
0 - 4 8 121 201 ns6
775 - 3.2 ] 25 15,8 .4
BOO - 26 52 75 13.1 219
""" The maximum non-shock working pressure s 1,3 bar at 540 C for PN20
Note: Consult Annex Table D.2 and the notes o Annex Table D.2 of Annex D {(informative) for limitations on use
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Annex Table E.20 Pressure/temperature (P/T) ratings for flanges

made using group 2A6 materials

Temperature { °C ) Maximum non-shock working pressure (bar)
PN 20 PN 50 PN 110 PN 150 PN 260 FN 420

-2910 38 17.8 46,3 82,7 139 2316 386,1
50 17.4 453 80,7 136 226,9 anz
100 16,9 41,4 B2.8 124,2 2071 3451
150 15 32 8.4 117,5 195,9 326,65
200 14 369 73.9 110.8 84,7 3079
250 121 35,1 70,2 1053 175.6 2926
300 10,2 334 66,9 100.3 167.2 2787
350 B4 32 63.9 95.9 159.8 266,3
375 7.4 3.4 62,7 a1 156,8 2613
400 6.5 308 61,5 92,3 1538 256,3
425 5.6 30 60 90 150 2501

450 47 294 | 588 88.2 147 295
475 37 28,8 57.6 BG4 144 2401
500 2B 27.8 65,6 E3.4 138 231.6
525 1.8 254 50,8 76,1 126.9 21,5
550 1,30 218 436 65,5 108,1 81,8
575 - 18,5 37 55,5 92,4 154,1

600 - 14,5 28 435 72,6 1
625 - 11,4 228 3 67,1 95,2
650 - 8 16 24 40 66,7
675 - 7 14 n 349 58.2
700 - 57 1.3 17 283 47.2
725 - 44 6.8 13.2 21,9 36,6
750 - 34 6,8 10,2 17,1 28,4
775 - 28 5.1 1.7 128 214

BOO - 1.9 3.8 58 9.6 18

""" The maximum non-shock working pressure is 1,3 bar at 540°C for PN20,
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Pressure/temperature (P/T) ratings for flanges
made using group 2A7 materials

T “C Maximum non-shock working pressure (bar)
emperature (C) 5820 PN 50 PN110 | PN 150 PN 260 PN 420
-28 1038 17.8 46,3 927 135 2316 86,1
50 17.4 453 907 136 226,86 T
100 16,9 a1,4 828 124,2 2071 345,1
150 15 19,2 78,4 117.6 1959 3265
200 14 359 73,9 1108 184,7 3079
250 121 LN | 70,2 105,3 1756 292 6
300 10,2 334 66,9 1003 167,2 278.7
350 8.4 32 63,9 85,9 158.8 266.3
375 7.4 3.4 62,7 94,1 156,8 2613
400 65 30,8 61.6 923 153.8 266,3
425 5.6 30 &0 20 150 2501
. 450 4.7 29,4 58,8 88,2 147 245
475 2 28,8 §7.6 86,4 144 2401
500 28 278 55,6 B34 18 2318
525 19 %8 51,6 774 129 214.9
550 1.30 26 47,2 70,8 118 196,7
575 = 2 | 43 8.9 1099 18,1
600 - 19,4 38,7 58,1 96,8 161.3
625 - 16,6 333 499 a3 13.6
650 - 141 281 C 42,2 70,3 1172
675 — 3 226 339 55,5 841
700 - a7 17,5 26,2 43,6 727
726 6,2 12,4 18,5 309 51,5
750 - 4.4 8.8 13.1 29 3.5
775 - an 6,3 9.4 15,7 26,2
BOO - 22 4.4 6.6 10,9 18.2
" The maximum non-shock working pressure is 1,3 bar at 540 °C for PN20.

Annex Table E.22 Pressure/temperature (P/T) ratings for pipeline flanges

Maximum non-shock working
Temperature { °C ) pressure |bar (gauge) |
PNZ0 | PNSD | PN 11D | PN 150
~30 10 120 19,6 51,1 1021 153,2

150 19 49.3 9B8.6 1479
175 18,3 476 95,1 142,7
200 17,6 45,9 91,7 137.9
230 17 44,1 88,6 132,7
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Annex F
(informative)

Design criteria (pipeline applications)

F.1 For PN50, PN110 and PN150 flanges, the slope and the outside diameter of the hub at
the base are designed for welding ends having the same yield strength and thickness as those
of the mating pipe. The wall thickness of the intended mating pipe was based on API SLX-52
with a 0,68 design factor for the DN650 to DN900 sizes, and API SLX-65 with a 0,72 design
factor for the DN950 to DN1 500 sizes. When the manufacturer of the DN650 to DN900 sizes
clects to utilize the alternative permitted in 2.4.5.1.2 of Annex or when the mating pipe has a
minimum specified yield strength exceeding 448 N/mm’, it will be necessary to recalculate
the design in accordance with the requirements of 2.4.5.1.2 of Annex.

Informative reference: The wall thickness of the intended mating pipe is calculated by

the following allowable stress values.

Mominal diameter Standard of pipe Minimum specified Design factor | Allowable
yield strength stress value
N/mm’ N/mm®
DN650 to DNS0O APl 5LX-52 358 0,68 243
DN950 o DNT 500 APl S5LX-65 448 0,72 323

For_the calculation of wall thickness of pipe, it is recommended to refer to ASME B

31.4-1989 Edition (Liquid transportation systems for hydrocarbons, liquid petroleum gas,
anhydrous ammonia, and alcohols).

F.2 The design of the DN9Y50 and larger sizes of the PN50 and higher class of welding neck
flanges is based on the flange material having a minimum specified yield strength of at least
290 N/mm’ in a ring section of the flange and a minimum yield strength at the welding end al
least equal to that specified for the mating pipe. When the yield strength of the welding end
of the flange is less than specified, compensation in accordance with 2.4.5.1.2 of Annex may
be made, but the hub slope and diameter at the larger end have to be preserved. '

F.3 The design of all sizes is based on the use of heat-trealed carbon steel bolt studs for
PN20 flanges and alloy steel bolt studs for PN50, PN110 and PN150 flanges.
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Annex G
{informative)

Bibliography
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