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Flanges - General Information

A Flange is a method of connecting pipes, valves, pumps and other equipment to form a
pipework system. It also provides easy access for cleaning, inspection or modification.
Flanges are usually welded or screwed into such systems and then joined with bolts.

Flange Types

Weld Neck
Weld

This flange is circumferentially welded into the system |
at its neck which means that the integrity of the butt

welded area can be easily examined by radiography.

The bores of both pipe and flange match, which Weld Neck
reduces turbulence and erosion inside the pipeline. |
The weld neck is therefore favoured in critical
applications

Slip-on

This flange is slipped over the pipe and then fillet
welded. Slip-on flanges are easy to use in fabricated
applications.

Blind

This flange is used to blank off pipelines, valves and
pumps, it can also be used as an inspection cover. It
is sometimes referred to as a blanking flange.

Socket Weld

This flange is counter bored to accept the pipe before
being fillet welded. The bore of the pipe and flange are
both the same therefore giving good flow
characteristics.

Socket Weld

Threaded

This flange is referred to as either threaded or
screwed. It is used to connect other threaded
components in low pressure, non-critical applications.
No welding is required.

Lap Joint

These flanges are always used with either a stub end
or taft which is butt welded to the pipe with the flange
loose behind it. This means the stub end or taft always
makes the face. The lap joint is favoured in low
pressure applications because it is easily assembled
and aligned. To reduce cost these flanges can be
supplied without a hub and/or in treated, coated
carbon steel.

Pipe Weld
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Ring Type Joint

This is a method of ensuring leak proof flange
connection at high pressures. A metal ring is
compressed into a hexagonal groove on the face of
the flange to make the seal. This jointing method can
be employed on Weld Neck, Slip-on and Blind
Flanges.

Ring Type Joint
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Flanges - General Information

Specifications

ASME B16.5 ASME B16.47 BS 4504 BS 3293 BS 10

Manufacture
Summary of materials used for flanges
ASME/ ASME B16.47 ASME B16.47 BS BS
ANSI Series A Series B BS 103
B16.5 | (or MSS SP-44"y| (or API6052) | 4904 3293
Forging (ASTM A 182) 4 4 4 4 4 4
Plate (ASTM A 240)* v v v
Bar® v
Casting® v v v
Notes
1 MSS SP-44 flanges are designated Series A flanges in ASME B16.47.
2 API 605 has been cancelled. API 605 flanges are designated Series B flanges in ASME B16.47.
3 BS 10, although obsolete, remains in use for light weight economy stainless steel flanges.
4 Within specification ANSI B16.5, plate can only be used to provide blind flanges.
5 Most small BS 10 flanges are made from bar.
6  Castings are not included in this manual.

Materials. Most standards specify the material
from which the flange is produced. The purchaser
should specify the exact requirements.

Flange Sizes. All sizes and grades compatible to
standard pipe ranges and wall thicknesses
(pressure ratings) are available. The table below
provides a summary.

Flange Face. There are various face
configurations for flanges. Typically: flat face,

() Face Finish. The finish on the face of a flange is

measured as an Arithmetical Average Roughness
Height (AARH). The finish is determined by the
standard used. For example, ANSI B16.5
specifies face finishes within a range 125AARH -
500AARH (3.2 Ra to 12.5 Ra). Other finishes are
available on request, for example 1.6 Ra max,
1.6/3.2 Ra, 3.2/6.3 Ra or 6.3/12.5 Ra. Therange
3.2/6.3 Ra is most common.

raised face, tongue and groove, ring joint.

Summary of flange sizes specified by common standards

Specifications
ASME B16.47 ASME B16.47
ASME/ANSI Series A Series B BS 4504 BS 3293
B16.5 (or MSS SP-44") | (or API6052) | (ISO7005-1)
Flange Type Nominal Pipe Sizes
< NPS 26 >NPS 26 >NPS 26 BN Aol > NPS 26
Nominal Pressure (Class)
Class (Ib) Class (Ib) Class (Ib) PN (bar) Class (Ib)
Weld Neck 150-2500 150-900 75-900 2.5-40 150-600
Slip-on 150-1500 - - 2.5-40 150-600
Blind 150-2500 300-900 300-900 2.5-40 -
Lap Joint 150-2500 - - 6-40° -
Socket Weld 150-1500 - - N/A -
Threaded 150-2500 - - 6-40 -
Flat/Raised Facings| As above As above As above As above As above
Ring Joint Facings 150-2500 300-900 300-900 2.5-40 300-600
Other Facings 150-2500° - - 2.5-40 -

Notes

1 MSS SP-44 flanges are designated Series A flanges in ASME B16.47. It also covers flanges in the range NPS 12 to 24,
these being equivalent to ASME/ANSI B16.5 flanges in the same range (except for the addition of NPS 22 in MSS SP-44).

2 API 605 has been cancelled. API 605 flanges are designated Series B flanges in ASME B16.47. Ranges quoted are based
on ASME B16.47 Series B.

3  Dimensions not covered in this summary.
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Flanges

BS 4504 Circular Flanges - General

British Standard BS 4504 : Section 3.1 : 1989 - Circular Flanges for Pipes, Valves and
Fittings (PN Designated), Specification for Steel Flanges. This covers flanges in nominal
pressure ranges PN 2.5 to PN 40 and nominal sizes up to DN 4000 (see table below).

BS 4504 substantially agrees with ISO 7005-1 : 1992 (E) Part 1 : Steel Flanges.

BS 4504 : 1969 is still commonly used. This older standard allows for manufacture from
bar, whereas the latest standard specifies that forging or plate are to be used, which can
be significantly more expensive. There are minor differences in dimensions between the
two versions. The following tables are based on the later version.

Summary of flanges covered by BS 4504 : Section 3.1

Code No. Description PN Range DN Range
101 Plate flange for welding PN 2.5 DN 10 to DN 2000
(see page 65) PN 6, 10, 16, 25, 40 DN 10 to DN 600
Loose plate flange with weld-on plate collar or
’ for lapped pipe end PN 6. 10. 16. 25. 4 DN 1 DN
102 (Weld-on plate collar = Code 132" 6,10, 16, 25, 40 0 to DN 600
Lapped pipe end = Code 133")
Loose plate flange with weld-neck collar (Weld-
1
104 neck collar = Code 1341) PN 6, 10, 16, 25, 40 DN 10 to DN 600
PN 2.5, 6 DN 10 to DN 2000
105 Blank flange (see page 70) PN 10, 16 DN 10 to DN 1200
PN 25, 40 DN 10 to DN 600
PN 2.5, 6, 10, 16 DN 10 to DN 20002
111 Weld-neck flange (see page 66) PN 25 DN 10 to DN 1000
PN 40 DN 10 to DN 600
112 Hubbed slip-on flange for welding PN 6 DN 10 to DN 300
(see page 68) PN 10, 16, 25, 40 DN 10 to DN 600
113 Hubbed threaded flange (see page 69) PN 6, 10, 16, 25, 40 DN 10 to DN 150
1 PN 6, 10, 16, 25 DN 10 to DN 2000
121 Integral flange PN 40 DN 10 to DN 600
Notes

- Flanges > DN 2000, are not covered in this summary.

- Dimensions: Nominal sizes, DN followed by a numerical designation of size (a convenient round number for reference
purposes), are used as defined in ISO 6708.

- Pressure Ratings: Nominal pressures, i.e. PN followed by a numerical designation of size (a convenient round number for

reference purposes), are used as defined in ISO 7268.

Dimensions for these flanges are not covered in this summary.

The DN range for weld neck flanges extends to DN 4000 for PN 2.5, to DN 3600 for PN 6, and to DN 3000 for PN 10.

N —

Designations/Marking

Marking. All flanges are marked with BS number, code number, PN, DN, material designation, manufacturers
name or trade mark, cast number or melt identification, thread identification, An example follows:

BS 4504/111/B - PN 16 - DN 400 - B4 - XXX - 12345

Cast Number or melt identification

Manufacturer's name or trade mark

Material designation

Nominal size, DN

Nominal Pressure, PN

Flange face type (A - H)

Flange code number

British standard number
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Flanges

BS 4504 Circular Flanges - General

Dimensions and Tolerances

. . Tolerance
Dimension Range
mm
Eccentricity of machined facing diameters : Bm ]88 ;8
2 mm +0, -1.0
3 mm +0, -2.0
(type B facing height) 4 mm +0, -3.0
5mm +0, -4.0
Flange Facings 6 mm +0,-5.0
(see page 63) b (type C and E facing height) All +0.5, -0
b (type G facing height) All +0, -0.5
b (type H facing height, outer) All +0.2, -0
c (type D and F facing height) All +0, -0.5
d (type H facing height, inner) All +0.5, -0
B and E (facing diameters) All +0, -0.5
C and D (facing diameters) All +0.5, -0
All, turning Ra112=é3r% mar;w(ln
o Facing types A, B, E and F : Ra — 35 MmN
Surface Finish All, other than turning 6.3 m max
Facing types C, D, G and H All Ra3.—20r.ri3rrr‘:1a;(nln
i +
e oo 200
(see page 64) Centre to centre of adjacent bolt holes Eg:t z:;zz m;g Ig ng ifo475
<DN 150 2.0
> DN 150 < DN 500 3.0
A (outside diameter) > DN 500 < DN 1200 5.0
> DN 1200 < DN 1800 7.0
> DN 1800 +10.0
Al <18 mm thickness 1.0
C (flange thickness, machined on both faces) > 18trr?i(r:T<rTeEs)(s) mm +1.0
> 50 mm thickness +1.0
< 18 mm thickness +2.0,-1.0
C (flange thickness, machined on front face) > 18@&;22 mm +4.0,-1.5
> 50 mm thickness +7.0, -2.0
<DN 125 +3.0, -0
B (outside diameter of hub at welding end) > DN 125 < DN 1200 +4.5,-0
> DN 1200 +6.0, -0
< DN 50 +0, -2.0
Weld Neck > DN 50 < DN 150 +0,-4.0
Flanges, Code 111 F (hub diameter) > DN 150 < DN 300 +0, -6.0
(see page 66) > DN 300 < DN 600 +0, 8.0
> DN 600 < DN 1200 +0, -10.0
<DN 80 1.5
D (length through hub) > DN 80 < DN 250 $2.0
> DN 250 3.0
<DN 50 +1.0, -0
> DN 50 < DN 150 +2.0, -0
E (slib on flanae h iameter > DN 150 < DN 300 +4.0, -.0
Slip on, Code 112 B (t(hsre%ged flange ﬁgbdgiarﬁftgr) > DN 300 < DN 600 +8.0, -0
(see page 68) > DN 600 < DN 1200 +12.0, -0
and Threaded, > DN 1200 < DN 1800 +16.0, -0
Code 113 > DN 1800 +20.0, -0
(seglgr?ggSGQ) < DN 100 +0.5, -0
> < +1.
B (slip on bore diameter) = B: lgg = B: ggg Jg 8
> DN 600 +3.0, -0

D (length through hub)

Same as Weld Neck D

Blank Flanges,
Code 105
(see page 70)

B (flange thickness)

Same as C for all other flanges

C (unmachined centre portion)

Maximum specified
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BS 4504 Circular Flanges - General

Weld Neck Flange - Welding Ends

B D F
Welding end for Wall Thickness (t) from 5 mm to Welding end for Wall Thickness (t) > 22.2 mm
22.2 mm

Flange Facings - BS 4504

BS 4504 flange facing types A to H are defined below. The dimensions vary with pipe size (DN) and pressure
rating (PN) as detailed in the following table.

&Y ¢V &) )
o« ! "L Llf i 4

4 '4
Type A Type B Type C Type D
Flat face Raised face Ton%ue face Groo%/e face
a

; W b

Q © © @

7 (’( L i ﬁ'f
Type E Type F Type G Type H
Spigoet Recess 'O' Ring recess 'O' Ring groove

b b b
0‘ nd r‘«
4 4]

B G
il
g: b
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Flanges

BS 4504 Circular Flanges - General

Flange facing dimensions (BS 4504)

A Face Dimensions
mm
DN w0 © o © n (o 1 i
siefs Sl8ISIBICIDIElalblcldlale
o o o O |afmm | mm|[mm| mm| mm| mm| mm| mm | mm | mm
10 35 35 40 40 40 [ 40| 34 35 24 23 2 4 3 2 - 5
15 40 40 45 45 45 | 45| 39 40 29 28 2 4 3 2 - 5
20 50 50 58 58 58 [ 58| 50 51 36 35 2 4 3 2 41°16' 5
25 60 60 68 68 68 [ 68| 57 58 43 42 2 4 3 2 41°16' 5
32 70 70 78 78 78 | 78| 65 66 51 50 2 4 3 2 41°16' 5
40 80 80 88 88 88 | 88| 75 76 61 60 3 4 3 2 41°16' 5
50 90 90 102 | 102 | 102 |102| 87 88 73 72 3 4 3 2 41°16' 5
65 110 | 110 | 122 | 122 | 122 {122 109 110 95 94 3 4 3 2 41°16' 5
80 128 | 128 | 138 | 138 | 138 | 138 120 121 106 105 3 4 3 2 41°16' 5
100 | 148 | 148 | 158 | 158 | 162 |162| 149 150 129 128 3 4.5 3.5 2.5 |32°1% 6
125 | 178 | 178 | 188 | 188 | 188 |188 175 176 155 154 3 4.5 3.5 2.5 |32°1% 6
150 | 202 | 202 | 212 | 212 | 218 |218| 203 204 183 182 3 4.5 3.5 2.5 |32°1% 6
200 | 258 | 258 | 268 | 268 | 278 |285| 259 260 239 238 3 4.5 3.5 2.5 |32°1% 6
250 | 312 | 312 | 320 | 320 | 335|345 312 313 292 291 3 4.5 3.5 2.5 |32°1% 6
300 | 365 | 365 | 370 | 378 | 395 |410| 363 364 343 342 4 4.5 3.5 2.5 |32°1% 6
350 | 415 | 415 | 430 | 438 | 450 |465| 421 422 395 394 4 5 4 3 27°24' 7
400 | 465 | 465 | 482 | 490 | 505 |535| 473 474 447 446 4 5 4 3 27°24' 7
450 | 520 | 520 | 532 | 550 | 555 |560 523 524 497 496 4 5 4 3 27°24' 7
500 | 570 | 570 | 585 | 610 | 615 |615 575 576 549 548 4 5 4 3 27°24' 7
600 | 670 | 670 | 685 | 725 | 720 735 675 676 649 648 5 5 4 3 27°24' 7
700 | 775 | 775 | 800 | 795 | 820 | - 777 778 751 750 5 5 4 3 27°24' 7
800 | 880 | 880 | 905 | 900 | 930 | - 882 883 856 855 5 5 4 3 27°24' 7
900 | 980 | 980 | 1005| 1000| 1030| - 987 988 961 960 5 5 4 3 27°24' 7
1000( 1080 1080 | 1110| 1115 1140| - | 1092 | 1094 | 1062 | 1060 5 6 5 4 28°39 8
1200( 1280| 1295| 1330 1330( 1350| - | 1292 | 1294 | 1262 | 1260 5 6 5 4 28°39' 8
1400( 1480| 1510 | 1535| 1530 1560| - | 1492 | 1494 | 1462 | 1460 5 6 5 4 28°39 8
1600( 1690 1710| 1760| 1750 1780| - | 1692 | 1694 | 1662 | 1660 5 6 5 4 28°39' 8
1800( 1890 1920 | 1960 | 1950 1985| - | 1982 | 1894 | 1862 | 1860 5 6 5 4 28°39' 8
2000( 2090 | 2125| 2170 | 2150| 2210| - | 2092 | 2094 | 2062 | 2060 5 6 5 4 28°39' 8
Manufacture
(O Materials. Flange codes 111 112 and 113 are BS and ASTM forging grades in BS 4504
mapufactured from. a forging or. steel casting. BS 1503 Grade ASTV A T80 Grade
Stainless steel forgings conforming to ASTM 3045711 F304L
A 182, have an additional requirement for grade 304531 F304
F304L and F316L that carbon content (by ladle 304551 F304H
analysis) shall be 0.030% max. 347531 F347
Forgings to BS 1503 and comparable ASTM 347S51 F347H
standard grades specified in BS 4504 are as 321531 F321
listed in the following table. 321551 F321H
316S11 F316L
316S31 F316
316S51 F316H
310S31 F310
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Flanges

Flange Drilling Details - BS 4504

A 3 ‘ Bolt Holes
ol P DN PN
4 z Bolt
A0 C mm ( mm | mm | No. | oo
, / T 2.0&0 490 445 22 12 MZ20
-~ 10 505 260 |22 76 | W20
3506 520 | 470 |26 | 16 | M24
v o 25 555 490 | 33 | 16 | M30
\ - 20 580 [ 570 | 36 | 16 | M33
N : 2586 | 540 | 495 | 22 | 16 | W20
¢ . 10 565 T 515 26 | 16 | W24
400 16 580 525 | 30 | 16 | W27
LS r o5 520 550 | 36 | 16 | M33
/ 20 560 | 585 | 39 | 16 | M36
| 2586 595 | 550 | 22 | 16 | W20
10 515 565 26 | 20 | ™22
450 16 520 | 585 | 30 | 20 | ™27
on| PN A 3 C Bolt Holes 251670 | 600 | 36 | 20 | M33
s 20 585 670 | 39 | 20 | ™36
mm mm mm No. o 25&6 645 610 22 20 M20
10 570620 26 20 | W22
10 ‘18 f‘e" {)8 gg 11 j Wg 500 [ 16 715 [ 650 33 20 | M30
AN 0 e ik e 5 730660 | 36 | 20 | W33
wEE R o | e e e
25840 95 &5 12 T M2
LN e ik e 10 780 T 725 30 | 20 | W27
20 [O&T6 105 175 12 T M2 600 16 sa0 | 770 so | 20 | M33
25840 1105 |75 12 T M2 4218 ggg ;gg 23 38 mg
25&6 1 100 1 75 L 4 [ MT0 2586 860 | 810 | 26 | 24 | M4
25 [T0& 6 115 | 85 12 T M2 -5 e S T O N L%
25840 | 115 | 85 12 7T M2 700
e ——on - — 16 OT0 840 36 | 24 | ™33
cErr o | LR e e e
25840 140 | 100 |18 T ™6 T NN o N 2 14
7586 130 | 100 | 72 T M2 800 —15——To7e——o20——3——s1— 58
40 [O&T6 150 | 110 | 718 ™6 LR 3 N N N L1
25840 150 | 170 |18 7T M6
AR O N O L LA AL 2586 | 1075 1020 |30 | 24 | W27
50 [omre v s — e 900 [0 TT75 [ 1050 | 33 | 28 [ W0
oo e 6 1125 7050 39 | 28 | W36
AR i N L S AL 2517185 | 1000 [ 48 | 28 | Md5
65 0& 6 185 | 145 | 18 | 458 | M6 2513‘6 Egg ]128 gg gg mg;
25840 185 | 145 | 18 5 W16 1000
e e 6 1255 T 1770 |42 | 25 | W39
o | PR rm e E e e
25840 | 200 | 160 | 718 8T ™16 :
PRI L LT 81 e 5 205 11340 33 | 32 | ™30
100 213 a1 120070 [ 1455 | 1380 | 39 | 32 | W36
A1 e 61285 T390 |48 | 32 | W45
e s | = & 1m0 2511530 | 7420 | 56 | 32 | M52
125 0&T6 250 270 18 5T ™16 265 ]ggg ]ggg gg gg mg;
208401 270 | 220 [ 26 8 | M4 10 675 | 1590 |42 36 M39
2586 ] 265 | 225 | 18 8 | Mi1e T
150 0T 285 [ 240 |22 5T ™20
25840 300 | 250 | 26 85— V22 25 | 1755 | 1640 | 62 | 396 | MS6
ZER TN IO I I 251700 1730 [ 30 | 40 | ™27
0816 340 | 295 | 22 | &2 | M20 6 1830 | 1760 | 36 | 40 | M33
200 |25 S0 [ 2= [ 22 [ ez ] WO 160001975 [ 1820 |48 | 20 | W25
= LT T £ N A L2 61930 [ 1820 |56 | 20 | M52
DO BM T L N N L4 2517975 | 1860 | 62 | 40 | M56
EX: a2 251990 1930 |30 | 24 [ M27
W ms ae A an s al= S 5 = SE
5 4251 370 [ 30 | 12 | M27 800
= AR T N A L 6 2130 [ 2020 |56 | 24 | M52
C N T N0 N 0 L2 2512785 | 2070 |70 | 44 | Mo4
EX: GEION i< S A L 752700 2130 [ 30 [ 48 [ W27
e e SRR AR AL
25 285 | 430 | 30 6 M27 2000
= s | 40 [ %0 [ 16w 6 2345 1 2230 |62 | 45 | W56
25— 2425 1 2300 |70 | 48 | Mo
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Flanges

Blank Flanges (Code 105) - BS 4504

on | e | Al B C
. mm mm mm
7580 770 22 755
\ 70 775 26 285
. 300 16 760 28 285
25 785 34 285
70 5715 ) 285
e | B 25806 790 22 325
& 10 505 26 325
> 350 16 520 30 325
/ | 25 555 38 325
) 70 580 75 325
% b ‘ 25806 540 22 375
‘ ) , ¥ 10 565 26 375
B 400 16 580 32 375
25 620 20 375
0 560 50 375
25806 595 24 775
10 6515 28 425
450 16 6540 34 475
DN PN A B C 25 670 vy, 475
R e et 0 635 54 425
e =5 T . 25 730 75 475
0 755 56 775
15 ;g 2‘14% 32 ]g - 25806 755 3% 575
s - o - 10 780 3% 575
20 T0&16 105 16 - 600 16 840 a4 o
258 40 105 18 - 25 845 o4 975
2586 100 14 - 40 890 79 575
25 70 &16 115 16 - 2.5 860 36 -
25 & 40 115 18 - 700 0 800 8 .
o 0 = - 10 895 38 670
32 T0&16 140 16 - 16 910 48 670
25 & 40 140 18 - 2.9 975 38 -
2586 130 14 - 800 160 1%7155 33 770
40 70 &16 750 16 -
Er T =5 8 - 16 1025 52 770
2586 140 i) - 295 1075 40 -
50 T0& 16 165 18 - 900 6 1975 29 -
S o 5 - 70 7175 76 860
2586 760 17 55 16 1125 58 860
65 70 & 16 185 18 55 2.5 175 42 -
25 & 40 185 22 55 1000 6 1175 52 -
2586 790 16 70 10 1230 52 90
80 10 &16 200 20 70 16 1255 o4 960
25840 200 27 70 2.5 1375 44 -
2586 210 16 %0 1200 160 ljgg gg TT60
100 10 &16 220 20 90
25840 235 27 90 16 1485 76 1160
2586 240 18 15 1400 2.5 1575 48 -
125 10816 250 2 115 6 1630 68 -
25 & 40 270 26 15 1600 2.5 1790 o1 -
2586 265 18 140 6 1830 76 -
150 70 & 16 285 22 140 1800 2.5 1990 54 -
25 8 40 300 28 140 6 2045 84 -
2586 320 20 190 2000 2. 2190 00 -
200 70 &16 340 24 790 6 2265 92 -
25 360 30 790 Notes
40 375 34 190 - Dimension B is the range thickness with or without a
25&6 375 22 235 raised face.
10 395 26 235 - Dimension C is the maximum diameter of the centre
250 16 405 26 235 portion of a blank flange face which need not be
25 425 32 235 machined.
40 450 38 235 - For drilling details see page 64.

- For tolerances see page 61.
- For facing types and dimensions see page 62.

Z0
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