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JAPANESE INDUSTRIAL STANDARD JIS B 2290 : 1998
(ISO 1609 : 1986}

Vacuum technology—Flange dimensions

Introduction This Japanese Industrial Standard has been prepared based on ISO
1609, Vacuum technology—Flnnge dimensions issuved in 1986 as the first edition without

. modifying the technical contents, but “Flanges for maintenance” not specified in the
‘ corresponding International Standard is added in the Annex (informative) to this
Standard.

1 Scope This Standard specifies the dimensions for flanges and collars used in
vacuum technology. The dimensions ensure interchangeability between bolted, clamped
and rotatable flanges,

a) whether the assembly be homogeneous (for example, bolted flanges or clamped
flanges) or heterogeneous (for example, bolted flanges assembled with clamped
flanges either by means of bolts or clamps or by means of bolts and rotatable
flanges);

b) whether the sealing rings used with the flanges be elastomer O-rings or metal
sealing rings, provided that they are compatible with the linear sealing loads
given in 4.
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JAPANESE INDUSTRIAL STANDARD JIS B 2290 : 1998
(ISO 1609 : 1986}

Vacuum technology—Flange dimensions

Introduction This Japanese Industrial Standard has been prepared based on ISO
1609, Vacuum technology—Flnnge dimensions issuved in 1986 as the first edition without
modifying the technical contents, but “Flanges for maintenance” not specified in the

corresponding International Standard is added in the Annex (informative) to this
Standard.

1 Secope This Standard specifies the dimensions for flanges and collars used in
vacuum technology. The dimensions ensure interchangeability between bolted, clamped
and rotatable flanges,

a) whether the assembly be homogeneous (for example, bolted flanges or clamped
flanges) or heterogeneous {for example, bolted flanges assembled with clamped
flanges either by means of bolts or clamps or by means of bolts and rotatable
flanges);

b) whether the sealing rings used with the flanges be elastomer O-rings or metal
sealing rings, provided that they are compatible with the linear sealing loads
given in 4.

2 Normative references The following standards contain provisions which through
reference in this Standard, constitute provisions of this Standard. The most recent
editions of the standards indicated below shall be applied.

JIS B 1256 Plain washers

JIS B 8365 Dimensions of clamped-tvpe vacuum couplings
JIS Z 8601 Preferred numbers

150 273 Fasteners—Clearance holes for bolts and screws

IS0 1127 Stainless steel tubes—Dimensions, tolerances aond conventional masses
per unit length

IS0 4200 Plain end steel tubes, welded and seamless—General tables of dimen-
siong and masses per unit length

3 Dimensions
3.1 General

3.1.1 The dimensions of the flanges or collars shall conform to those specified in
tables 1 to 3. These dimensions are for finished products and do not include allow-

& ance for machining. Flanges or collars with nominal bores of 10 to 40 inclusive,
given in tables 1 to 3, accept the corresponding quick-release couplings specified in
JIS B 8365. Relevant dimensions and tolerances are specified in 5.
3.1.2 The selection of materials shall be compatible with the requirements for flanges
and eollars used in vacuum technology and with the dimensions given in tables 1 to 3.
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3.1.3 In order to ensure the interchangeability of vacuum components, the flanges
shall be aligned so that the bolt holes are spaced equidistantly about and off the
symmetrical plane of the component.

3.2 Nominal bore ’

3.2.1 The tables 1 to 3 provide a series of values of nominal bores intended to iden-
tify the flanges or collars.

3.2.2 These values follow the progression of the R10 series of preferred numbers
(see JIS Z 8601) from which only the term 12.5 has been eliminated.

3.2.8 The values of nominal bore belonging to the R5 series of preferred numbers
are as follows:

10, 16, 25, 40, 63, 100, 160, 250, 400, 630, 1000

3.2.4 The nominal bores 63 and 160 given in tables 1 to 3 correspond to practical
diameters of 70 mm (or 65 mm) and 153 mm respectively.

3.3 Diameter of bolt holes, C The values for the diameter of bolt holes, C, are
derived from the bolt diameters, D, in accordance with IS0 273—medium series.

34 Bolt diameter, D For a flange of given nominal bore, the bolt diameter, D,
is the same for both bolted and rotatable flanges.

3.5 Mating face

3.5.1 Definition The mating face of the flange is the area in the form of a ring,
the surface finish and the flatness of which make the sealing of the joint possible.

3.5.2 Limits The minimum mating face is defined by diameter E in table 1 and S
in table 2, and by diameter F in tables 1 and 2.

3.5.3 Profile The flange sealing face shall be flat and no part of the flange shall
project in relation to this plane.

3.6 Width of the collar onto which the clamp hooks, G The value for the
width depends on the system of clamps used and should not be greater than 2.5 mm.

3.7 Ouiside diameter of bolted and rotatable flanges, H The dimensions given
for the outside diameter are compatible with the requirement that the bolt washers
(JIS B 1256) shall not project beyond the outer circumference of the flange.

3.8 Number of bolt holes, n The linear sealing loads tabulated in table 4 of 4 &
for a given bolt stress are derived from the values of the number of bolt holes, n. .

3.9 Inner diameter for the contact area of clamps, I/ So as to take into ac-
count the diversity of the clamping systems which may be used, for example on col-
lars with welding necks, the maximum inner diameter of the annulus reserved for
contact with the clamps is defined by diameter U.
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Table 1 Dimensions of bolted flanges

¢H

- P11

G F n holes of pC

Bl s @[ 4]

NN

NN

S E |
=
Unit: mm
Nominal A x Bolts | E** | F* B oM
bore * H13 ——— =16
| I % !
10 0 66 | 06 6, 4} 122 55| =B
6 45 6.6 6 61 4| 85 17.2 7] a
™2 0 66 04 6] 4 40 2.2 65 )
25 / R LN i) LG L] 4 43 262 i 8
™ g e | i 8 4 55 342 o a
A0 / B % |1 2| 4 65 412 0| 12
; 50 90 g 1 8| 4 5 52.2 119 | 12
63 7 110 9 1 8 4 95 T 1M | 12
N g0 125 | 4 1 $| 8 10 a3 145 | 12
00 7 143 | 9 1 a7 -8 130 L2 65 | 12
\125 175 | 11 1 10 8 1 155 127 20 | 18
160 < 20 | 71 1 0 8 180 153 a5 | 16
™ ou (| 1 W 12 240 213 s | 16
0 / 310 11 1 w12 a3 261 s | 16
Samo | osos w2 21 12| a0 m8 425 | 20
a0 7 0| 1 2 121 450 400 sl | 20
> 500 380 | 14 2 12 16 550 501 GLO | 2
630 7 720 | 14 2 1220 | 60 #al TS| T
>mo an 4 2 12w | B0 8w o |24
b QDD 1090 | 14 | . 12 33 |1LIF:0 | 1 (i) 1130 0 24

Notes * See 3.2. It should be noted that the nominal bores
recommended above 1 000 are: 1250, 1 600, 2 000 and
2 500,

**  Bee 3.5.2.
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Table 2 Dimensions of collars for clamped or rotatable flanges

B3
i oW &
& F
- ¥ L]
= 1 g —
] / §
, 7
¥
("]
[
2.5 max,*
Unit: mm
Neminal F= L P | S e | ow
bore* C s | me | om0 | BN hil
|
10 22 0 6 3 1 30 15 28
i6 17.2 6 3 1 i 20 33
™ o0 | 223 6 3 1 10 25 38
o 62 6 3 1 45 30 43
> 32 | ma2 6 3 1 56 ) ; 53
40 4 22 | 10 3 15 65 0 1 62 |
P so | s22 7 10 ] L5 i €0 72 '
63 70 } 0 ‘5 15 95 o0 92
> 80 | s3 10 5 15 110 o5 | 107
1) _\\ 102 10 ] 1.5 130 112 127
195 | 127 10 5 25 155 | 140 | 150 _
160 i 155 | 1o 3 2.5 180 165 175 .
>2m 213 10 5 25 4p | 223 | 235
250 % 261 i 10 5 25 200 1 275 | 283
/320 318 13 75 | o 270 | 355 | 363
400 3 400 15 75 | 4 450 | 435 | 442
s | s s 75 | 4 550 | 335 | 543
630 651 | 20 10 x 690 | &80 | 680
Notes * See 3.2. It should be noted that the nomi-

ook

wi* See 3.9.
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Table 3 Dimensions of rotatable flanges with retaining rings

\_.:
A1 ] i
T } 1 ] n holes of g C
a1l o~
B ox 1) | 4
z I N !
S VY = S |
% ! 1
I I
| o7 ]
r
i @ H
Unit: mm
Nominal Bl ¢ I 4 | Bols | # [ﬁ Mlg=| T p Vo,
bare * L OHI3 | — i.slfl‘ HI1 | Hl4 . Blo
| 1 0oy II ! |
10 wo| 66 04 6| 4| 5 ( 2| 8| 3 ! 301 321 1
16 35 6.6 6 & 4 a0 2 5 2 5.1 311 | 1
> 20 0 | 66 | 06 6| 4 &5 2| 8| 3 a1 o421
257 55 66  fa 6| 4 70 | BT 8 #1471 |
ot {
/“ a2 Hi 9 \ 1 5| 4 90 2l 8l 3 555 | 515 | 1
40 ¢ 80 9 1 a 4 10K e - A . (5.5 683 ' 15
P 50 o 9 |1 B! 4| 1m0 3 ' 12| 53 55 | BS | 15
6 110 g 14 | 8 I 4| 130 3 12| 53 | 935 | %85 | 15
ca | 1m | ¢ 1 8! 8| 1 302 | 85 | 1105 | 1135 | 15
100,’; 135 g 1 8 & | 168 3012 | 55 | 1305 | 1335 | 15
Jus s 1 0 - 8 | 200 5 16| 65 | 1557 | 1607 | 25
160 200 . 11 l 1 0 o8| 28 | s 16| 65 1807 | 1857 | 25
R 1 0w o1z | s 5 | 6 | 65 | 2407 2457 23
250 7 36 3 0 12| 3% 50w | es 2007 | 2057 | 23
5 .
/“320 35 14 |2 12 12| 4 5|20, 85 | 3708 3158 | 25
w0 T p 12 . 16| s | o8 | 2 | w4508 ases | 4
s | sau ‘ 14 2 12 | 16 | 810 g | 20 10 3508 5588 | 4
630 ™o 1 z 12 5 20 5 04w | oz oloaz 691 '| W] s

Notes # See 3.2. It should be nated that the nominal bores recommended above
630 are: 800, 1 000, 1 250, 1 600, 2 000 and 2 500.

¥+ In the absence of a standard for the drawn wire used for the rings,
the following tolerances are suggested:

+0.02 mm for K=2 mm '
+0.025 mm for K= 3.5 mm and 5 mm :
+0.05 mm for KX=8 mm

#+% In no case should the surface of the rotatable flange protrude past
the collar face when assembled,

Remarks: The diameter of the retaining ring shall be compatible with dimen-

sien V.
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4 Linear sealing loads Fig. 1 shows the detail of a bolt assembly with O-ring,
the values given in table 4 have been calculated for each bolted flange under the
following conditions of use.

o is the resulting linear load, in newtons per millimetre, exerted on a unit length
of an elastomer O-ring by the uniform tightening of n bolts to a stress of 200 N/mm?,
the mean diameter of the sealing ring, before compression, being equal to (d + d2) mm. "

Linear sealing load shall be calculated according to the following formula.
_ 200 ns
T (dl + d&i)
where, s : cross-sectional area of the core of the bolt (mm?)
d;: inside diameter of the sealing ring {mm)
ds © cross-sectional diameter of the sealing ring before
compression {mm)

Table 4 Linear sealing loads

Nominal bore | Typical
values of o

mm N/mum

/ r I/, I IIO 185
i 16 154

7 /// i ‘; " ™ ap 132
3 23 é 115

7 7 ! j Sa|oam
L /J/ A | w” 16
HIBE) L ' > 50 124

ds 63 o

> 80 164

Fig. 1 Detail of a bolt assembly 100 . 138
with O-ring P 184

160 157

a0 174

20 7 143

\\320 162

wo ~ 179

\\500 144

B30 # 150

>sm 144

1000 156

& Bores for vacuum flanges and required ouiside tube diameters Bores for

vacuum flanges and reguired nominal diameter of tube shall be as given in table & a
and table 6. Bores for vacuum flanges shall be as given in table 5, and bore for vacuum -
flange with recess shall be as given in tahble 6.
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Table 5 Bores for vacuum

4933L04 0552L27 JbL5 WA
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Table 6 Bores for vacuum

flanges flanges with recess
¢,
WA @A
I-I!—)-l
ZZhmm
l | o et o
v | U0 Wz A
| | o | ¢ | e Al
Unit : mm Unit : mm
Nominal bore A Nominal bore 4.7
10 10 10 122
1
16 16 16 172
eag 21 >m 299
23 :\ 24 a5 6.2
P 3 ;52 3.2
an 41 w0 41.2
B oy 51 50 52,0
63 7 0
] 7
W 8 Note * Tolerance for A
104 102 0.2 mm
a5 127 0
160 /\/ 133 This recess permits
300 213 the use of centrally
2541 i 261 located sealing ring
Ppt-vi 318 CAFTIETS.
s
. 400 400
! " 500 501
630 f\ 651
- BN
4 800
1000 1000
Note * Dimension A is given

i for guidance only
and depends on the

tube and the method
of welding.

6 Method for tubes of vacuum flanges

The values given in table 7 are taken

\ from IS0 1127 or, for diameters greater than 600 mm, from IS0 4200.
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Table 7 Tubes for vacuum flanges

Unit : mm
Nominal bore [1j,» 13| T icke
10 14 2
16 0 2 .
N o 5 2
25 ;/ 28 ool
5 32 33_ 2
4] da.5 7]
> 50 37 5.2
63 76.1 3z
> &0 88.9 3z
100 108 3z
\125 133 32
16 7 159 32
\:mu £19.1 32
2540 < ZHT** 32
>320 e 32
46K 406.4 3.2
>5m 506 3.6
630 6604 5
>am 128 6.3
1000 1016 "

Notes * The values of the outside
diameters and thickness
of the tube are included

: for guidance only.

** Although this value is not

mentioned in ISO 1127,

[ it was adopted instead of

273 with a view to allow-
ing the seal positioning,
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Annex (informative)
Flanges for maintenance

. Introduction This Annex describes dimensions of vacuum flanges used for the pur-
pose of maintenance specified in JIS B 2290 : 1968 Vocuum flanges because the said
flanges have been used and infiltrated into many users in the industries, and does
not constitute a part of this Standard.

1 Dimensions

1.1 Standard dimensions Standard dimensions of the flange shall be as given
in Annex table 1.

1.2 Tolerance for dimensions Tolerance for dimensions of the flange shall be
as given in Annex table 2,

1.3 Types, shapes and dimensions of gaskets The types, shapes and dimen-
sions of gaskets are given in Annex table 3.
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Annex Table 1 Standard dimensions of flanges
Flat type Grooved type

| || ~2h Magnified .
| - ”_ﬁ—‘ v:ewuf

— |
(1] I ! i -,_I i L__M |
=+ ! Ey £ i I ® G /
| G Bl T 2
S g
R 4 LI— R 0
 — 4 5":’3
Unit: mm
Nomi- | Outside ] Bore of | Dimensione of flange Bolt hale | Gasket groove
nalbore| dia, of | flange iz d L
3‘“&?‘?“' 3“‘*““5. f| 2 |Diaof|® | Dia |Nomi | Inside |Uuts1:ie Depth
iointed Hange ! centre | § naldia.| dia.  dia
g e | ci circle |E8 ofbalt,
d | flangs | flange ¢ |=g n J Gy & 3
w] 173 70 10 g8 |1 3| 504|100 | M8 | 24| 34| 3
20 972 e | 10 g8 |1, 48 60 | 4| 10 M B 34 “4| 3
25 34.0 9% | 10 3 1 ! 58 0| 4| 10 ME | 40 50 [ 3
40 486 105 12 10 1 T2 a5 | 4| 10 Mg ' 55 65| 3
50 605 | 120 12 w1 B | 100 | 4] 10 M8 0 8 | 3
65 TH.53 145 12 10 ! 1 103 120 4| 12 M1 B3 % 3
80 89.1 160 14 12 2] 120 13| 4| 12 M10 00 | 110 | 3
100 | 143 185 [ 13 12 2| 143| 60| 8| 12 M16 120 | 130 | 3
125 1308 . 20 14 12 (2| 1| 18| 8| 12 Mi0 150 | 160 | 3
150 [ 1852 % | n 12 |2 195| 210 8] 12 MI0 175 | 185 | 3
200 2162 300 ‘ 18 16 2 | 252 270 | 8| 15 A12 225 241 4.5
250 | 2674 350 18 6 |z| 32| s 12| 15 M1z 275 | 291 | 45
300 [ 385 w0 18 6 | 2| 82| 3w 12, 15 Mi2 325 341 | 45
asp | 3556 450 | — 20 (2| 402 420 |12 15 M12 380 | 396 | 45
awo | s064 520 - 20 | 2| 458 | .480 12, 185 | Ml 430 445 | 45
450 | 457.2 575 - 20 (2| S| 53 |16| 185 | Mls 480 | 04| T
s00 | 5080 625 - 22 |2 61| sss /16| 185 | Mis | s30| ssa | 7
350 | 3588 680 - 24 |2 66| 640 116| 1B5 Ml 585 | 609 | T
600 | 6096 = - 20 |2 62| 036|283 | M2 B40 | 664 | T
650 | 6604 800 - 20 |2 2] m0lm 23 O M2o | se0 ! T4 T
0 | 7112 250 - % | 2| 72| 80020 23 L Mz20 740 | 764 | T
—t -
750 | w20 | o0 - 2 2| 82| 830 20 28 M20 0 | 814 | T ¢
800 2128 955 - 26 2 877 905 24‘ 23 Ma0 B45 Bay | T
90 | c144 | 1065 - 28 |2, 983 1015 |2¢] 25 M22 950 | o972 | T
1000 1u1a.oJ 1170 | — 28 |2| 1088 | 1120 |24 25 | M22 | 1055 1079 | 7T

Remarks 1 As to the cutside diameter (d) of the pipe to be jeinted, those shown in
the table or other sizes nearly equal to them shall be used.

2 The joint face of the flange can be made as shown by the broken line,

3 The bolt fastening face of the flange shall be finished in parallel to the
joint face of the flange.
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The material of the bolts shall, as a rule, be 55400 of JIS G 3101,

5 In the case that O-ring is used for the gasket, the chamfered edge of
the groove can be made smaller than shown above,

’ Annex Table 2 Tolerance for flange dimensions
Unit : mm
Parts of flange State of ! Range of standard Tolerance
surface - dimensions
Outside dia. D Unmachined T0 to 235 +3
0
30010 575 +4
0
623 to 1 170 H6
0
Finished Tl to 235 +1
0
300 to 575 +15
..
62510 1170 +2
L o
Thickness T One-aide 8to 18 +1.5
finished 1]
20 to 28 +2
) L L 0
Both-side 810 18 +1
finished o
20 to 28 +1.5
. i - 0
Bolt hole Dia. of centre - 50 to 210 +0.5
circle © R
270 to 585 +0.6
B i 640 to 1 120 +0.8
| Pitch of hole — (39.25 to 146.58)% | =05
Groove for Inside dia. &y — 24 tn 325 : +1.0
gasket - i ad
330 to 640 ! +1.5
0]
690t 1055 | <42
] 0
Width — ! (5 to 12)* +0.1
| 0
& Depth S5 — dto7 ]
: | -—-02
Note *  Figures are obtained from the standard dimensions in Annex

Table 1.

Remarks 1 This table shows the tolerances for the standard dimen-
gions of Annex Table 1.

2 The tolerances for f, g and & of Annex Table 1 shall be
appropriately determined for individual cases in such a
way as to be no cause of inconveniences in practice.
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Annex Table 3 Types, shapes and dimensions of gaskets

Square type Back round type O-ring
Radins £
4:.1r % ' _ X -n* = ! { ‘ %] JL £ .
- la #6, g, #G; . o) |
Form1  Form2 Form 1 Form 2 2
Ay ]S’ ”;l: @"— w
Jel :-r—‘j: Jel .
Tnit : mm
Gasket Flange
Inside dia. &} Square Back round "0 | Nominal | Qutside | Groove
ring | bore dia. of . —
_ Forml | Formg Form 1 Form 2 :ﬂtﬁl’lﬁ Wl:th!De:h
E:lnﬁ' Resl measure | a b @ b | a ] e | & | a jeinied
2| 2351028 | 4 | & | 5 | 5 | & 4 5|5 a 10 173 | 5 | 3
= 2352033 | £0L[=01) £01|+01 201 |x01 +01f=01| 01 — ey
40 3954037 5 2 340
55| s45:049 i o 186
o 69.00.61 ' 50 60.3
85 8401072 | 5 6 | 763
100 99.0-+0.83 &) | 891
120, 1190097 100 1143
150 | 1485+1.18 | 125 | 1398
175 | 1780+13% : 150 | 1652
25 | #moes+170 [ 6 | 6 | 8 [ 8 | s |6l 8| 8|6 20 | 2163 B | 45
5 | zizozzpe | £01| 01| £02| +02|£00{+01 | 20.2| +02 (2018 Lo o
325 |  azLS+2.34 300 3185
380 | 376.0+2.68 330 335.6
430 | 425.5+2.99 ! 400 6.4
480 | 4750=330 | B | 10 | 12 |1z | 8 |10 1z | 12 | 10 50 | 402 | 12 | 7
80 | szastage | 02! 03| +03| 03] +02(£03| 203 03| £03[ oo P
585 | 579.0+392 550 | 5588 o
640 | 6335424 600 | 6096 |
690 | 68304454 ! 650 6604
740 | 73251483 700 7l1.2 -
790 | 7820512 ! 750 7620
843 836.5 +5.44 ' 300 | 8128
950 940.5 £6.06 Q00 9144
1035 | L44.0+667 1000 | 10160

Remarks : The tolerances for gasket dimensions given here are thase of classes 1
to 3.in JI8 B 2401-—0-rings. For the class 4 C, 1.5 times the above tol-
erance and for class 4 I}, 1.2 times.
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Related standards :
JIS B 0022 Datums and datum-systems for geometrical tolerances
JIS B 0801 Surface roughness—Definitions and designation
JIS B 0621 Definitions and designations of geometrical deviations
JIS B 2401 O-rings
J15 G 3101 Rolled steels for general structure
JIS G 3459 Stainless steel pipes
JIS G 4314 Stainiess steel wires for springs
ISO 3 Preferred numbers—Series of preferred numbers
" IS0 286 ISO svstem of limits and fits
180 887 Plain washers for metric bolts, serews and nuts—General plen

IS0 2861-1 Vacuum technologv—~Quick-release couplings—IDNimensions—Part 1:
Clamped ivpe

[S0O 3601-1 Fluid systems—Sealing devices—O-rings—Part 1 : Inside diameters,
cross-sections, tolerances and size ideniification code
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Emata for JIS (English edition) are prinmed in Srandardization Journal, published monthly
by the Iapam:se. Standards Association, and also provided to subscribers of JIS {Eoglish
edition) in Monthly Informarion.

Errata will be provided upon request, please contact:

Standardizaiion Promotion Department, Japanese Stapdards Association
4-1-24, Akasaka, Minato-kn, Tokyo, 107-8440 JAPAN

TEL. 03-3583-8002 FAX. 03-3583-0462

ComTinht Japaness Standans Associzton
Prorvided by IHS under Tnanss with JSA Lioensec345 Empioyesat 111111007, meM'rgEumh
Nnmurmmmmmmma Mot for Resale, 03442007 15:33:40 MOT



Comright Japencsa Smndands Assooiato
Prided by IHS under lpensa with S84 "

Licensoc=i-% Emplopeasi1111111004, User-#ing. Bamia
Mo reprocltion of networking panmitizd without feerss fmm (HS

Mot far Resals, 03942007 15:32:40 MOT

STD.JIS B 2290-ENGL 1998 ME 4933b08 05b2b3L 5Ta WM

Emata for JIS (English edition) are prinmed in Srandardization Journal, published monthly
by the Iapam:se. Standards Association, and also provided to subscribers of JIS {Eoglish
edition) in Monthly Informarion.

Errata will be provided upon request, please contact:

Standardizaiion Promotion Department, Japanese Stapdards Association
4-1-24, Akasaka, Minato-kn, Tokyo, 107-8440 JAPAN

TEL. 03-3583-8002 FAX. 03-3583-0462

ComTinht Japaness Standans Associzton
Prorvided by IHS under Tnanss with JSA Lioensec345 Empioyesat 111111007, meM'rgEumh
Nnmurmmmmmmma Mot for Resale, 03442007 15:33:40 MOT



