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Products

Flanges Plate Flanges

We are engaged in providing a supreme Wehave instoreforour clients an extensive

range of Industrial Flanges widely used in range of Plate Flanges that is highly popular

diverse industrial application. The company among clients worldwide. The Plate Flanges

has taken the leading position in providing are made in accordance withmarket demands

the best possible Industrial Flanges available and specifications. These Plate Flanges are

in the market. This range of Industrial available in a variety of sizes and types for

Flanges is put through rigirous quality control their accurate and exact usage.

checks to make it superior to other similar .

products available in the market. The Salient Features

Industrial Flanges are superbly engineered to Rust Proof

fit the criteria dictated by the industry and is Available in variety of sizes

offered at affordable rates. Resistance to high temperature and pressure
Weather proof

Used In

Range Of Industrial Flanges Includes Oiland GasIndustry

Plate Flanges Pharmaceutical Industry
. Sugar Industry

Slip On Flanges Food and Beverages

Welding Flanges Marine Equipment

Cement Industry
Forged Flanges Steel Industgx
ustry

Carbon Steel Flanges Chemical In
Mild Steel Flanges
Stainless Steel Flanges

| MANUFACTURER STOCKIST & SUPPLIERS OF :
| MS, CS, SS FLANGES, PIPES.

| PIPES FITTINGS & PROFILES

| MS & SS ROUND PIPES

| MS & SS SQUARE PIPES

164/5 Mariswamappa Lane, S.J.P Road
Cross, Bangalore - 560002

+91 8792142852
+91 8970256600

® ¢ ©

www.aicindustrialsolutions.com
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Flange Dimensions

Royal Steel India is one of the leading producer of various plate flanges as per standard and of course in
accordance with purchasers drawings, We also specialise in Forged Flanges and Rings as per the
international standards and catering to the need of various international clients throughtout the globe with
or without the inspection of third party arrangement. The company is managed by experts and a
professional team of engineers highly skilled technical staff, Customer satisfaction is our prime focus with
continous commitment to after sales service by qualified technicians. Now we can manufacture and
fabricate any size of the flange/ Ring to suit for large pipe connections as per sketch apart from our forging
opreations. The company has stepped into export market, with a confidence to delivery our various
customers accross the globe goods well before the stipulated time. Our vast infrastructure will help us in

this future business.

BRIEF DESCRIPTION OF ITEMS : PLATE / FORGED / MILD STEEL, CARBON STEEL
AND STAINLESS STEEL FLANGES

. Slip-on, Weld Neck, Blind, Threaded
yp Socket-Weld Lap Joint

Standards BS 10 (Table -D, E, F, H, J & K)
ASA 150, 300, 600, 900, 1500 and 2500 Ibs.
DINNDS, 10, 16, 25 and 40
IS 6392, 1538.
ANSI B 16.5, MSS-SP-44, APl 605, AWWA 207

MATERIALS OF CONSTRUCTION :

Stainless Steel AL YL

ASTM A-105, IS 2002, Li2

ASTM, A-182, F 304, F 316, F 321, F 304L, F 316L

FITTINGS

1) Buttweld Forged Steel Elbows (1.5D) and Bends (3D)

Size 14" to 24" in SCH. 40, 80 and 160

As per ANSI B 16.9

2) Forged Carbon Steel Fittings for High Pressure of 3000/6000 Ibs.
Types Union Coupling, Elbow, Tee, Nipple, Reducer.
Size Size 4" to 24" %" to 6" DIA

Ends Socket / Butt Weld, Flanges BSPT / NPT

As per ANSI B 16.11
Ex-Stock Range From %" to 6" Fittings, %" to 24" Flanges &
ASA 150 and 300 Ibs.

Specialisation : DOUBLE FACE « SERRATED SURFACE * THREE GASKET GROOVES « IBR CERTIFICATES
RAISED FACE « COLLAR SCREWED « BLUE PRINT & Also as per Drawings.

FLANGES SUITABLE FOR UPTO 60° O.D. PIPE

Royal Steel Industries, has been the leader in

the design and manufacture of top quality irrigation
equipment and products for the irrigation industry.
Every product we manufacture reflects the our
emphasis on craftsmanship, workmanship and quality.

Who are we?

We are one of the celebrated Manufacturers, Exporters and
Suppliers of an assortment of Industrial Products, We offer
a proven range of products that includes Metal Pipes, Metal
Plates, Metal Pipe Fittings, Industrial Flanges, Steel
Scraps, Sugar Mill Spares, Alloy Steel Tubes, Industrial
Valves and many more. Manufactured using exceptional
quality raw materials such as Plats, Forgings and Rounds,
the assortment of Industrial products is offered in varied
sizes, shapes and surface finish. The Industrial Product
that we provide are well known for durability, dimensional
accuracy, corrision resistance and capacity to withstand
temperature variations. The applications of our products
are in varied industries namely Oil and Gas, Marine
Equipments, = Pharmaceuticals, Sugar, Food and
Beverages, Cement, Steel and Chemicals and so on.
Moverover, we also offer customized packaging materials
for the range of products as per the client's specifications.

Company Details

Name Of Company :

Office

Factory (Unit)

Communications

VAT TINNO
CST NO
PAN NO

Bankers

Account No
IFSC
SSI No.

Bankers

Account No
IFSC

ROYAL STEEL INDIA

Plot No. 246, Kolsa Bundar,
Darukhana, Mumbai - 400 010. INDIA

Plot No. 246, Kolsa Bundar,
Darukhana, Mumbai - 400 010. INDIA

T/F : 022-2370 5725
E : royalsteelindiamumbai@gmail.com
W : www.royalsteelindia.in

27310655352 V w.e.f. 31/03/2008
27310655352 C w.e.f. 31/03/2008
AFYPC8106N

UNION BANK OF INDIA
Branch : Cotton Green

316501010035234
UBIN0531651
2723100832

ABHYUDAYA CO-OP. BANK LTD.
Branch : Darukhana

005021100024722
ABHY0065005




DIMENSIONS OF CLASS
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Threaded SIip-On Welding

“—x—»

B
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Socket Welding (2" to 3" Only)

1 2 &) 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Drilling Length Thru Hub Bore
e Corner
ul Radius
DiBameter - Welding of Bore
Outside eqin P Neck/ i
i 4 ! ning of Threaded Threaded On/ I'appsd P Depth
NIOI;?,;? Dna:rg?te Thg:l;?es et Chamfer / Slip-On/ Weldin | /Length Socket Vs"’lz'fet Fg,?ge ZF;
& iamete  Diamete Nymbe Diamete \yeiging Socket g Threaded Weldin = ~aPP® YECING: " ang~ | gooket  Diamete
Npe | Tlange. Flange rofBolt rofBolt rof  rofHub, ‘Neck, Welding, Lapped, Meck,  Min, gMin, 9Mn. BINote oo T of RF
0 MI{n., Circle W  Holes Bolts X A Y y v T B B )] v D 5
Y 89.0 11.2 60.3 15.9 4 30 21.3 14 16 46 16 222 229 158 3 10 34.9
el el e e e e
108.0 14.3 79. J ' ' : J 4
1% 1175 159 88.9 159 4 59 422 19 21 56 21 432 437 351 5 14 63.5
1% 1270 175 984 159 4 65 483 21 22 60 22 495 50.0 409 6 16 73.0
2 1525 191 1207 191 4 78 60.3 24 25 62 25 619 625 525 8 17 92.1
2% 1780 223 1397 191 3 122 ;g.g 2; gg gg 29 746 754 627 8 ;? 1(2)4.3
3 239 1524 191 d 30 90.7 914 779 10 7
3% ;?ng 239 1778 19.1 8 122 1016 30 32 70 32 1034 1041  90.1 10 . 1397
4 2285 239 1905 191 8 135 1143 32 33 75 33 116.1 1168 1023 11 e 1572
5 2540 239 2159 223 8 164 1413 35 36 87 36 1438 1444 1282 11 .. 1857
6 2790 254 2413 223 8 192 1683 38 40 87 40 1707 1714 1541 13 .. 2159
8 3430 286 2985 223 8 246 219.1 43 44 100 44 2215 2222 2027 13 . 2699
10 4065 302 3620 254 12 305 2730 48 49 100 49 2762 2774 o546 13 ... 3238
12 4825 318 4318 254 12 365 3238 54 56 113 56 3270 3282 3u43g 13 .. 3810
14 5335 350 4763 286 12 400 3556 56 79 125 57 3592 360.2 13 . 4128
16  597.0 366 539.8 286 16 457 4064 62 87 125 64 4105 4112 Tobe 13 .. 4699
18 6350 397 5779 318 16 505 457.0 67 97 138 68  461.8 4623 Specfiedby 43 ... 5334
20 6985 429 6350 31.8 20 559 5080 71 103 143 73 5131 5144 13 ... 5842
24 8130 477 7493 350 20 663 6100 81 111 151 83 6160 616.0 K] .. 6922

NOTE : (1) Height of RF 2mm
(2) Dimensions in Column 16 correspond to the inside diameter of pipe as given in ASME B36, 10M for Standard Wall pipe. Thickness of Standard
Wall is the same as Schedule 40 in sizes NPS 10 and smaller. These bore sizes are furnished unless otherwise specified by the purchaser.



DIMENSIONS OF CLASS 300 FLAN

Threaded
«—x—

“cot 14T

Socket Welding (2" to 3" Only)

Drilling Length Thru Hub Bore
Corner
Digrl#;te IRERINS | vt
. ounter-
ol Threadsd Threaded, P Welding oo hore
i i i ; ning of reade on/ Th

N%?:)Igal é?:'t:lec::r Thfl‘(’?es Diafrge'ﬁ Diafrgetﬁ Numfb . D‘)Iamjter %]al?jnfer /glipio? [ Weldi T/hl_rzgggld socr:(et L. nglfill(:; LF?E’?:g o Dirf)m Diamete

i r r or Bol r ol ’ eldin, 0CKe! elain 4 Weldi appe i FLANGE
Sizef o Flznge, F’I;i:ge CiorcIeOW Holes Bolts X Neck,g Welding, Lapped Meck,g Min., 9 ’\8/|Il'1ln dMin., B[Note Pai;g Min,(,3 Soz?ket rof RF

s A Y Y Y T B B @) - Q D R

;/2 955 143 66.7 15.9 4 38 21.3 24 22 51 16 222 229 158 8] 23.6 10 34.9
% 1175 159 826 19.1 4 48 26.7 24 25 56 16 277 282 209 3 29.0 11 429
1 1240 175 889 191 4 54 334 25 27 60 18 34.5 34.9 26.6 8 35.8 13 50.8
1% 1335 191 984 19.1 4 64 422 25 27 64 21 432 437 351 5 44 14 63.5
1% 1555 207 1143 222 4 70 48.3 29 30 67 23 495 50.0 409 6 50.3 16 73.0
2 165.0 223 127.0 19.0 8 84 60.3 32 33 68 29 61.9 62.5 52.5 8 63.5 17 92.1
2% 190.5 254 149.2 223 8 100 73.0 37 38 75 32 74.6 75.4 62.7 8 76.2 19 104.8
3 2095 286 1683 223 8 117 88.9 41 43 78 32 90.7 914 779 10 922 21 127.0
3% 2285 302 1842 223 8 133 1016 43 44 79 37 103.4 104.1 901 10 104.9 139.7
4 2540 31.8 200.0 223 8 146 1143 46 48 84 37 116.1  116.8 102.3 11 117.6 157.2
5 2795 350 2350 223 8 178 1413 49 51 97 LX) 143.8 1444 128.2 11 144 .4 185.7
6 3175 36.6 2699 223 12 206 168.3 51 52 97 47 170.7 1714 1541 13 171.4 215.9
8 381.0 413 3302 254 12 260 2191 (0] 62 110 51 2215 2222 2027 13 2222 269.9
10 4445 477 3874 286 16 321 273.0 65 95 116 56 276.2 2774 254.6 13 276.2 323.8
12 520.5 50.8 4508 31.8 16 375 323.8 71 102 129 61 327.0 328.2 304.8 13 328.6 381.0
14 5840 540 5144 318 20 425 355.6 75 111 141 64 35692 3602 [ .. 13 3604 412.8
16 6475 572 5715 350 20 483  406.4 81 121 144 69 4105 4112 speciied 13 4112 469.9
18 711.0 604 6286 350 24 533  457.0 87 130 157 70 461.8 4623 by 13 462.0 533.4
20 7745 635 6858 35.0 24 587  508.0 94 140 160 74 5131 5144 Puchaser 43 5128 584.2
24 9145 699 8128 413 24 702  610.0 105 152 167 83 616.0 616.0 13 6144 692.2

NOTE : (1) Height of RF 2mm
(2) Dimensions in Column 16 correspond to the inside diameter of pipe as given in ASME B36, 10M for Standard Wall pipe. Thickness of Standard
Wall is the same as Schedule 40 in sizes NPS 10 and smaller. These bore sizes are furnished unless otherwise specified by the purchaser.



DIMENSIONS OF CLASS 400 FLAN

Threaded

‘4—)(—»

Socket Welding (2" to 22" Only)

|¢——R—
«—Ww—
Blind

1 2 5] 4 5 6 7 8 € 10 1 12 13 14 15 16 17 18 19
Drilling Length Thru Hub Bore
Corner
Hub Radius
. Diamgte of Bore e
‘ Thiscl;?es . rn?:gglgf Threaded/ . Socket Lag;f)ed bore
Nominal  Qutside Flange Diameter Chamfer Weldin  Length  Slip- Weld/  Flange Threaded
P[pe Diameter  \jin " Diameter Diamete of Bolt  Numbe Welding Threaded g Threaded On/ Lappe Welding and FLANGE Diameter Socket
Sizé  of Flange, " ofHub, rofBolt Holes, rof  “Neck, /Slip-On/ Lapped | Meck, Min., Min., dMin, ,Neck, Pipe, = Min, OofRF , Weld
NPS 0 6 X  Ciclew N Bolts A 1% WV Y T ] B B r Q R D
Y2 95 14.3 38 66.7 15.9 4 21.3 22 22 52 16 222 229 3 23.6 34.9 10
Ya 115 15.9 48 826 19.0 4 26.7 25 25 57 16 27.7 28.2 3 29.0 42.9 1
1 125 17.5 54 889 19.0 4 334 27 27 62 18 34.5 34.9 3 35.8 50.8 13
1 % 135 20.7 64 98.4 19.0 4 42.2 29 29 67 21 43.2 43.7 5 44.4 63.5 14
1 % 155 22.3 70 1143 222 4 48.3 32 32 70 23 49.5 50.0 6 50.6 73.0 16
2 165 254 84 127.0 19.0 8 60.3 37 kY4 73 29 61.9 62.5 8 63.5 92.1 17
2 % 190 28.6 100 1492 222 8 73.0 41 41 79 32 74.6 75.4 8 76.2 104.8 19
& 210 31.8 117 1683 222 8 88.9 46 46 83 35 90.7 91.4 Tobe 10 922 127.0
3 % 230 35.0 133 1842 254 8 101.6 49 49 86 40 103.4 104.1 specified 10 1049 1397
4 255 35.0 146 2000 254 8 114.3 51 51 89 37 116.1  116.8 Purfhyaser 11 1176 157.2
5 280 38.1 178 235.0 254 8 141.3 54 54 102 43 143.8 144.4 11 1444 185.7
6 320 413 206 2699 254 12 168.3 57 57 103 46 170.7 1714 13 1714 2159
8 380 47.7 260 3300 28.6 12 2191 68 68 117 51 2215 2222 13 2222  269.9
10 445 54.0 321 3874 318 16 273.0 73 102 124 56 276.2 2774 13 276.2 3238
12 520 57.2 375 4508 35.0 16 323.8 79 108 137 61 327.0 328.2 13 328.6 381.0
14 585 60.4 425 514.4  35.0 20 355.6 84 117 149 64 359.2 360.2 13 3604 412.8
16 650 63.5 483 5715 38.1 20 406.4 94 127 152 69 410.5 411.2 13 4112 469.9
18 710 667 533 6286 381 24  457.0 98 137 165 70 4618 4623 13 4620 5334
20 775 69.9 587 685.8 413 24 508.0 102 146 168 74 513.1 5144 13 512.8 584.2
24 915 76.2 702 812.8 47.7 24 610.0 114 159 175 83 616.0 616.0 13 6144 692.2

NOTE:(1) Height of RF 7mm



Threaded

‘4—)(—»

“cor 143

Socket Welding (%" to 2%" Only)

1 2 K 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19
Drilling Length Thru Hub Bore
Corner
Hub Radius
E)i;l;n ete Threaded of Bfo = Counter-
. i o 3
i ot . ningg of /Slip-On/ Threaded/ SCI)Ir?/ Socket Lar?ped bore
Nominal ' Outside  Fiange Diameter Chamfer - gocket Weldin | Length = Socket Weld/  Flange Threaded
Pipe  Diameter .. Diameter Diamete of Bolt - Number \ye)4in OCKE g Threaded \Weldin Lapped Welding ~ and = FLANGE Depth of pijameter
Size  of Flange, " ofHub, rofBolt Holes, |ofBolts “nog " Welding, Lapped Meck,  Min. | qmin, M., ,Neck =~ Pipe,  Min,  Sockel ofRF
NPS ) b X Ciclew N A Y Y Y T B B B r Q b R
Ve ChiB 14.3 38 66.7 15.9 4 21.3 22 22 52 16 222 229 3 23.6 10 34.9
Ya 117.5 15.9 48 82.6 19.1 4 26.7 25 25 Y4 16 27.7 28.2 3 29.0 11 42.9
1 124.0 17.5 54 88.9 191 4 33.4 27 27 62 18 34.5 34.9 3 35.8 13 50.8
1% 1335 20.7 (Z3 98.4 191 4 42.2 29 29 67 21 43.2 43.7 () 44 .4 14 63.5
1% 1555 223 70 1143 223 4 48.3 32 32 70 23 49.5 50.0 6 50.6 16 73.0
2 165.0 254 84 127.0 191 8 60.3 37 37 73 29 61.9 625 8 63.5 17 92.1
2% 190.5 28.6 100 149.2 223 8 73.0 41 41 79 32 746 754 8 76.2 19 104.8
8 209.5 31.8 117 168.3 223 8 88.9 46 46 83 35 90.7 914 10 92.2 21 127.0
3% 2285 35.0 133 184.2 254 8 101.6 49 49 86 40 103.4 1041 10 104.9 139.7
4 273.0 38.1 152 2159 254 8 114.3 54 51 102 v 116.1 1168 To be 11 117.6 157.2
144.4 Specified
5] 330.0 445 189 266.7 28.6 8 141.3 60 54 114 48 143.8 1714 by 11 144.4 185.7
6 355.5 477 222 292.1 28.6 12 168.3 67 57 117 o 170.7 222.2 Purchaser 13 171.4 215.9
8 419.0 55.6 273 349.2 318 12 219.1 76 68 133 58 2215 2774 13 222.2 269.9
10 508.0 63.5 KZK] 431.8 35.0 16 273.0 86 102 152 66 276.2 3282 13 276.2 323.8
12 559.0 66.7 400 489.0 35.0 20 323.8 92 108 156 70 327.0 13 328.6 381.0
14 603.5 69.9 432 527.0 38.1 20 355.6 7 117 165 74 359.2 360.2 13 360.4 412.8
16 686.0 76.2 495 603.2 413 20 406.4 106 127 178 78 410.5 411.2 13 411.2 469.9
18 743.0 82.6 546 654.0 445 20 457.0 117 137 184 80 461.8 4623 13 462.0 533.4
20 813.0 88.9 610 723.9 445 24 508.0 127 146 190 83 513.1 5144 13 512.8 584.2
24 940.0 101.6 718 838.2 50.8 24 610.0 140 159 PAK] 93 616.0 616.0 13 614.4 692.2

NOTE : (1) Height of RF 7mm



Threaded

“cor 147

‘4—)(—»

Socket Welding ('2" to 22" Only)

+“———R—>
«—W—
Blind

1 2 8 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
Drilling Length Thru Hub Bore
Corner
Hub Radius
Diamete of Bore
Thicknes fn?:ginf- T of C%unter-
Nominal = Qutside FI:r?;e Diameter Cha?n?er Weldin Lengti Slip- Welding If:?sﬁgg Thr:arged
Pipe  Diameter Min,, | Diameter Diamete of Bolt  Numbe  \ye|ging Threaded g Threaded On/  Lappe , Neck, and FLANGE Diameter Socket
ﬁgg of Flange, of Hub, | rof Bolt ~Holes. B”;f Neck, /Slip-On/ Lapped Meck, ~ Min,  Min, dMin, B Pipe, =~ Min,  ofRF  Weld
0 b X Circle W b olts A % Y y T B B . Q R D
A 120.7 223 38 826 223 4 21.3 32 32 60 23 222 229 3 23.6 34.9 10
A 130.0 254 44 88.9 223 4 26.7 8] 35 70 26 27.7 28.2 3 29.0 42.9 11
1 149.4 28.6 52 101.6 254 4 33.4 41 41 73 29 34.5 34.9 3 35.8 50.8 13
1% 158.8 28.6 64 1111 25.4 4 42.2 41 41 73 31 43.2 43.7 5 44 4 63.5 14
1% 177.8 31.8 70 123.8 28.6 4 48.3 44 44 83 32 495 50.0 6 50.6 73.0 16
P 215.9 38.1 105 165.1 254 8 60.3 57 Y4 102 39 61.9 62.5 8 63.5 92.1 17
2% 2443 413 124 190.5 28.6 8 73.0 [Z) 64 105 48 74.6 75.4 8 76.2 104.8 19
3 2413 38.1 127 190.5 254 8 88.9 54 54 102 42 90.7 91.4 10 922 127.0
4 2921 445 159 2350 318 8 443 70 70 114 48 1161 1168 11 1176 139.7
To be 157.2
5 3493 508 190 2794 350 8 1413 79 79 127 54 1438 1444 Seecifitd 44 444
6 381.0 55.6 235 317.5 31.8 12 168.3 86 86 140 58 170.7 1714 by 13 1714 185.7
8 469.9 63.5 298 3937 3841 12 219.1 102 114 162 64 2215 2222 Purchaser 13 2222 2159
10 546.1 69.9 368 4699 381 16 273.0 108 127 184 72 276.2 2774 1% 276.2 269.9
12 609.5 79.4 419 5334  38.1 20 323.8 117 143 200 77 327.0 328.2 13 328.6 323.8
381.0
14 641.4 85.8 451 558.8 41.3 20 355.6 130 156 PAK] 83 359.2 360.2 13 360.4
16 704.9 88.9 508 616.0 445 20 406.4 S8 165 216 86 4105 411.2 13 4112 4128
18 787.4 101.6 565 6858 50.8 20 457.0 152 190 229 89 461.8 4623 13 462.0 469.9
20 857.3 108.0 622 7493 54.0 20 508.0 159 210 248 93 513.1 5144 13 512.8 5334
pz 1041.4 139.7 749 9017 66.7 20 610.0 203 267 292 102 616.0 616.0 13 614.4 5842
692.2

NOTE : (1) Height of RF 7mm



DIMENSIONS OF CLASS 1500 FLAN

Threaded (NPS 2"to 2%2" Only)

B
“Col 13

‘4—)(—»

Socket Welding (2" to 22" Only)

Nominal ' Qutside ~Thicknes

Pipe  Diameter
Size  of Flange,
NPS

0

Y% 1207
% 1300
1 1494
1% 1588
177.8

1%
2 2159
20 2443
3 2667
4 3112
5 3747
6 3937
8 4826
10  584.2
12 673.1
14 7493
16 8255
18 9144
20 9843
24 11684

s of

Flange, of Hub,

in.,

223
254
28.6
28.6

31.8
38.1
413
47.7
54.0

731
82.6
921
108.0
123.9

133.4
146.1
162.0
177.8
203.2

Diameter Diamete

X

38
44
52
64

70
105
124
133
162

197
229
292
368
451

495
552
597
641
762

NOTE : (1) Height of RF 7mm

r of Bolt
Circle W

82.6
88.9
101.6
1111

123.8
165.1
190.5
203.2
2413

2921
317.5
393.7
482.6
571.5

635.0
704.8
774.7
831.8
990.6

DIMENSIONS OF C

[§
Drilling

Diameter
of Bolt
Holes,

in.

223
223
254
254

28.6
254
28.6
31.8
35.0

41.3
38.1
44.5
50.8
54.0

60.4
66.7
73.0
79.4
92.1

7

Numbe Welding

rof
Bolts

NN

0 0 00 © »

12
12
12
16

16
16
16
16
16

8 9 10 11 12 13 14 15 16 17
Length Thru Hub Bore
Corner
Hub Radius
Diamete of Bore -
r Begin- Threaded " of ounter-
ing of ey Threaded/ _ Slip- IL d  bore
Chamfer|| SUP-OV | Length | On/Socket F?sﬁge Threaded
Socket Welding Threaded Welding | appe ~ Welding  and  FLANGE Depth of Diameter
Neck, Welding, Lapped — Meck, Min., Min., g Min., , Neck, Pipe, Min.,
A Y Y Y T B B B P Q
21.3 32 32 60 23 222 22.9 8] 23.6
26.7 35 35 70 26 27.7 28.2 & 29.0
33.4 41 41 73 29 345 349 3 35.8
422 41 41 73 31 43.2 43.7 5 444
483 44 44 83 32 495 50.0 6 50.6
60.3 57 57 102 39 61.9 62.5 8 63.5
73.0 64 64 105 48 74.6 75.4 8 76.2
88.9 73 1M7L e 914 1‘1)
114.3 90
124 ... 116.8 To be
Specified
141.3 105 156 ... 14 pb 11
168.3 119 171 2 purdhaser 13
219.1 143 213 2774 13
273.0 178 254 . 3282 13
323.8 219 283 13
355.6 241 298 ... 360.2 13
406.4 260 311 e 4112 13
457.0 276 327 ... 4623 13
508.0 292 356 ... 5144 13
610.0 330 406 ... 616.0 13

«—Xx—>
|«—B—>|

I

l——R—»]

«—Ww 4L
«————O0—

Slip-On Welding (NPS %" to 27" Only)

Welding Neck

S 0 FLANGES

Socket
R

10
1
13
14

16
17
19

of RF
R

349
42.9
50.8
63.5
73.0

92.1
104.8
127.0
139.7
157.2

185.7
215.9
269.9
323.8
381.0

412.8
469.9
533.4
584.2
692.2



DIMENSIONS OF CLASS 2500 FLAN

Thread (NPS "2 " to 22" Only)

“—X—»
4——>

D S y
e T
«—RrR— |e—p——»l
— W «—W—
«——0——»

Blind
Welding Neck

DIMENSIONS OF CLASS 2500 FLAN

1 2 8 4 5] 6 7 8 ) 10 11 12 13 14 15 16 17
Drilling Length Throw Hub Bore
Hub
Diameter Corner C%uor:;er-
Begin- i
Nominal  Outside  Thick ring of Threaded! Welding  adlus of 11 readed
Pibe  Diomctar of Fames. o Diameter ~ Diameter Chamfer Length o Neckl  [appeq
Size fl:lme - Mgnge, Diameter  — of ot of Bolt ~ Number = Welding Welding Threaded ﬁpe * Socket Flange  Flange  Diameter
NEe o znge, N ofHub, X CircleW  Holes,in. ofBolts =~ Neck, Threaded, Lapped, = Meck, Min., ;; Welding, and Pipe,  win of RF
t A y y Y T B r Q" R
Ya 133.4 30.2 48 88.9 223 4 21.3 40 40 73 29 229 3 23.6 34.9
Ya 139.7 31.8 51 952 223 4 26.7 43 43 79 32 28.2 3 29.0 429
1 158.8 35.0 57 108.0 254 4 33.4 48 48 89 35 34.9 8 35.8 50.8
1Y% 184.2 38.1 73 130.2 28.6 4 42.2 52 52 95 39 43.7 5 44 .4 63.5
1% 203.2 44.5 79 146.0 31.8 4 48.3 60 60 111 45 50.0 6 50.6 73.0
2 235.0 50.9 95 171.4 28.6 8 60.3 70 70 127 51 62.5 8 63.5 92.1
2% 2667 572 114 1968 318 8 730 79 79 143 s 4 . 8 762 1048
4 sp&efid
3 3048 667 133 2286 350 8 889 ... 92 168 .. 10 127.0
Purchaser
4 355.6 76.2 165 273.0 41.3 8 114.3 108 190 116.8 11 139.7
5 419.1 92.1 203 323.8 47.7 8 141.3 130 229 144.4 11 157.2
6 4826 1080 235 3683 540 8 1683 .. 152 2713 1714 13 ... 1857
8 5525 1270 305 4382 540 12 2191 .. 178 318 2222 13 ... 2159
10 6734 1651 375 5398 667 12 2730 .. 229 419 2774 13 . 2699
12 7620 1842 441 6191 730 12 3238 .. 254 464 3282 13 ... 3238

NOTE : (1) Height of RF 7mm



BORE (w.r.t) SCHEDULES

Welding Neck

Socket Welding (2" to 3" Only)

BORE (w.r.t) SCHEDULES

30 STD 400405 X5 60 BO/BOS

164 | 157 1587 13.8 | NA. 138
218 | 209 209 188 | MA, 18.8
276 | 268 266 243 | NA, 243
3.2 | 350 350 325 | NA, zs
41.9 409 409 381 NA, 3B

539 | 524 524 49.2 | NA. 492
634 | 626 626 589 | NA 589
7a 779 736 | NA 736
920 90.1 90.1 854 N.A, BS54
1082 3 1022 1022 ar.A MN.A. a71

1345 LA, LA, | 1282 128.2 122.2 | NA 1222
161.5 LA, A | 1540 154.0 146.3 | NA. 146.3
211.5 202.7 2027 193.7 193.7
264.6 254.4 2544 24T 6 242 BI24T 6
31456 304.7 303.1/303.7 | 20984 288 8/298.4

342.9/346.0 5| 3365 3333 nrs
393.7/396.8 3873 m 3835
4433447 6 4379 4284 409.3
495.3/496.9 488.9 4778 455.6
S46,3/547.7 539.9 NA 501.8

5913 575.0 548.0




DIMENSION OF RING-JOINT FACINGS

E[Note3)] | Kmn >

T <+«—P——»| | E[Note (3)]

1 2 & 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Nominal Size Groove Dimensions Diameter pf Baised Portion, K
Grove
Number Radius Class
Class Class Class Class Class Class Class Pitch at 300
150 = 300 400 600 900 1500 2500 Grove Diameter, Depth, Width, Bottom, Class = 400  Class Class Class
NPS NPS NPS NPS NPS NPS NPS Number P 5 F R 150 600 900 1500 2500
Ve Ya R11 34.14 554 714 0.8 51.0
VA 12 39.67 6.35 8.74 0.8 60.5
% Ya Ve 13 4288 6.35 8.74 0.8 63.5 65.0
Ya 14 44.45 6.35 8.74 0.8 66.5
1 15 4763 6.35 8.74 0.8 63.5
1 1 1 Ya 16 50.80 6.35 8.74 0.8 70.0 71.5 73.0
1% 17 5715 6.35 8.74 0.8 73.0
1% 1% 1% 1 18 60.33 6.35 8.74 (0K} 79.5 81.0 82.5
8z 19 65.07 6.35 8.74 0.8 82.5
1% 1% 1% 20 68.27 6.35 8.74 0.8 90.5 92.0
1% 21 7223 792 1191 0.8 102
2 22 8255 6.35 874 0.8 102
2 2 1% 23 8255 7.92 1191 0.8 108 114
2 24 9525 7.92 1191 0.8 124
2% 25 101.60 6.35 8.74 (0K:] 121
2% 2% 2 26 10160 7.92 1191 0.8 127 133
2% 27 107.95 7.92 11.91 0.8 137
2% 28 111.13 9.52 13.49 0.8 149
3 29 11430 635 874 08 133
) ) 30 11748 792 1191 08
3(2) 3(2) 8 31 12383 7.92 11.91 0.8 146 156
3 32 127.00 9.53 13.49 1.5 veen ....168
3% 33 13178 635 874 0.8 154
. 3% .. 3% .. 34 13178 792 41191 08 e 159 L
» 3 35 13653 792 1191 08 168
4 36 14923 635 874 08 171 ... ..
4 4 4 4 37 14923 7.92 11.91 (0K:] 175 181
4 38 157.18 11.13 16.66 1.5 203
4 39 16193 7.92 11.91 0.8 194
5 40 17145 635 g74 08 194
5 5 5 5 41 180.98 792 11.91 0.8 210 216
5 42 19050 1270 19.84 1.5 241
6 43  193.69 6.35 8.74 0.8 219
5 44 19368 7.92 11.91 0K:] 229
6 6 6 6 45 21112 7.92 11.91 0K:] 241 241
6 46 21114 953 1349 15 o248
6 47 22860 12.70 19.84 1.5 279
8 48 247.65 6.35 8.74 0.8 273
8 8 8 8 49 26988 7.92 4491 0.8 ... 302 308

NOTE : (1) USE CLASS 600 FOR SIZES NPS %2 TO NPS 3% FOR CLASS 400
(2) USE CLASS 1500 FOR SIZES NPS %2 TO 2% FOR CLASS 900
(3) Height of raised portion is equeal to the depth of groove dimension E, but is not subjected to the tolerance for E, Former full-face contour maybe used.
(4) For ring joints with lapped flanges in Classes 300 to 600, ring and groove number R30 is used instead of R31

TOLERANCES : E (depth) +0.4, -0.0F (width) +0.2p (pitch diameter) +0.13 R (radius at bottom) R£ 2+0.8, -0.0 R>2+0.8 23 deg (angle) +% deg.
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WELDING NECK PLATE SLIP-ON WELDING BOSSED

PN 6

FLANGE THICKNESS BOSSED DRILLING DATA LENGTH THROUGH HUB
&
NOMINAL OUTSIDE  FLANGE W/NECK HUB RAISED  SLIP RAISED BOLT NUMBER DIAMETER OVERALL OVERALL NOMINAL
S X S S B T NCARCAR
DIAMETER
mm. (in) A B c1 c3 ca D E F G H J K L M mm (in)
15 (Z)° 213 s 12 12 12 30 40 23 2 55 4 1M1 30 20 15 (%)
20 (%) 267 90 14 14 14 38 50 276 2 65 4 11 32 24 20 (%)
25 (1) 334 100 14 14 14 42 60 345 2 75 4 11 35 24 25 1)
32 (17%) 422 120 16 14 14 55 70 431 2 90 4 14 35 26 32 (%)
40 (1%) | 483 130 16 14 14 62 80 495 3 100 4 14 38 26 40 (1%)
) (2) 60.3 140 16 14 14 74 90 619 3 110 4 14 38 28 ) @
65 (2%) 73 160 16 14 14 88 110 746 3 130 4 14 38 32 65 2%)
80 (3) 889 190 18 16 16 102 128  90.8 3 150 4 18 42 34 80 3)
100 4) 1143 210 18 16 16 130 148 1160 3 170 4 18 45 40 100 (4)
125 (5) 1413 240 20 18 18 155 178 1437 3 200 8 18 48 44 125 (5)
150 (6) 168.3 265 20 18 18 184 202 1708 3 225 8 18 48 44 150 (6)
200 ()] 2191 320 22 20 20 236 258 2214 3 280 8 18 55 44 200 (8)
250 (10) 2731 375 24 22 22 290 312 2763 3 335 12 18 60 44 250 (10)
300 (12) 323.8 440 24 22 22 342 365  327.1 4 395 12 22 62 44 300 (12)
350 (14) 3556 490 26 22 22 385 415 3591 4 445 12 22 62 = 350 ()
400 ()] 4064 540 28 22 22 438 465 4104 4 495 16 22 65 - 400 (16)
450 (18) 457 595 30 24 24 492 920 4617 4 550 16 22 65 - 450 (18)
500 (20) 508 645 30 24 24 538 9570 5130 4 600 20 22 68 - ) (20)
600 (24) 610 755 32 24 34 640 670 159 5 705 20 26 70 - 600 (24)
FLANGE THIle&NESS BOSSED DRILLING DATA LENGTH THROUGH HUB
N OUTSIDE  FLANGE WINECK HUB  RAISED SLIP RAISED | BOLT  NUMBERDIAMETER OVERALL OVERALL NOMINAL
B RIS T ae milEss RS, O WG ST TS i
mm. (in) A B c1 c3 c4 E F G H J K L M N mm. (in)
USE PN 16 FOR SIZES BELOW 200mm
200 ®) 2191 340 24 24 24 246 268 2214 3 295 8 22 62 44 200 ®)
250 (10) 2731 395 26 26 26 298 320 2763 3 350 12 22 68 46 250 (10)
300 (12) 3238 445 26 26 26 350 370 327.1 4 400 12 22 68 46 300 (12)
350 o) 3556 505 28 26 26 400 430 359.1 4 460 16 22 68 53 350 (14)
400 (16) 4064 565 32 26 26 456 482 4104 4 515 16 26 72 57 400 (16)
450 (18) 457 615 36 28 28 502 532 4617 4 565 20 26 72 63 450 (18)
500 (20) 508 670 38 28 28 559 585 5130 4 620 20 26 75 67 500 (20)
600 (24) 610 780 42 28 34 658 685 6159 5 725 20 30 80 75 600 (24)

NOTE : (1) DIMENSIONS ARE IN MM
(2) LARGER SIZES AVAILABLE ON REQUEST
(3) AVAILABLE WITH OR WITHOUT RAISED FACE
(4) WELD NECK BORE IS EQUAL TO PIPE



BS 4504 1993 PN 16,25 & 40

PN 16

FLANGE THICKNESS DRILLING DATA LENGTH THROUGH HUB
NOMINAL OUTSIDE  FLANGE HUB
BIRESZE DIAVETER OUTSIDE | piate  °°3°™°  gLND DIAMETER TR O ERE dRtle ORI e Tz\,fméés N
WI/NECK W.NECK DIAMETER BORE THICKNESS DIAMETER HOLES ~ HOLES (W.NECK) (BOSSED) Slze
mm. (in) A B c1 c3 c4 ) E F G H J K L M mm. (in)
1
15 Eﬁ; 213 e L4 WM Bz 2 B4 o B2 15 (%)
20 1) 267 105 o 16 PR 45 s 26 2 g 4 14 a8 20 (%)
25 (1w B4 15 B 5 52 g M5 2 100 4 14 0 24 25 @)
1
32 (1) 422 10 g 16 T ) gg 431 2 110 4 18 4 26 32 (1%)
40 (2) 483 150 o 0 B 70 L, 495 3 105 4 18 45 26 40 A
) o, 603 165 5 = P 84 ., 819 3 10 4 18 a5 28 50 @)
s (2771 s 50,0 5 04 (f mas 3 14 8 B @ 65 (%)
80 ( . ) 889 200 2 55 a9 M8 o0 e0s 3 108 18 X a; 80 3)
100 55; 1143 220 3  2p 22 10 oo 1160 3 SO 8 18 22 40 100 @)
125 ©) 1413 250 o4 22 22 18 . 1437 3 o 8 18 = 44 125 (5)
150 ®) 168.3 285  og 24 24 195 Sen 170.6 3 e 8 22 - 44 150 (6)
200 10 2191 340  og 2 26 246 oo 2214 3 5e 12 22 20 44 200 ()
250 ( y 2) 2731 405 32 28 28 298 o 276.3 3 210 12 26 78 46 250 (10)
300 (12) 3238 460 35 30 30 350 3271 4 12 26 46 300 (12)
(14) 438 3591 470 82 =
350 (16) 355.6 520 38 32 32 4008 5 000 41014 4 525 16 26 85 350 (14)
400 (18) 4064 580 42 34 34 456 o0 aers 4 585 16 30 e 63 400 (16)
450 457 640 46 34 36 502 0 e 4 650 20 30 % 68 450 (18)
500 (20) 36 44 559 Bl 4 20 33 73 500 (20)
24 DOSENION -2 725 6159 770 95
600 e 610 840 658 J 5 20 36 83 600 )
P N 2 5 FLANGE THICKNESS DRILLING DATA LENGTH THROUGH HUB
NOMINAL OUTSIDE FLANGE HUB
AAEEEE DIAVETER OUTSIDE | piate  °3°™°  gLND DIAMETER ECE ON EACE  cimele OB AR Tz\,/CE:,:;S Rt
WINECK W.NECK DIAMETER BORE THICKNESS DIAMETER HOLES  HOLES = (W.NECK) (BOSSED) Sz
mm. (in) A B c1 c3 ca D E F G H J K L M mm. (in)
USE PN 40 FOR SIZES BELOW 200mm
200 ®) 2191 360 32 30 30 256 278 2214 3 310 12 26 80 ) 200 ©)
250 (10) 2731 425 35 32 32 310 335 2783 3 370 12 30 88 ) 250 )
300 (12) 3238 485 38 34 34 364 395 3271 4 430 16 30 92 67 300 (12)
350 (14) 3556 555 42 38 38 418 450 359.1 4 490 16 33 100 72 350 ()
400 (16) 4064 620 46 40 40 472 505 4104 4 550 16 36 10 78 400 (16)
450 (18) 457 670 ) 42 42 520 555 4817 4 600 20 36 110 84 450 (18)
500 (20) 508 730 56 44 45 580 615 5130 4 660 20 36 125 90 500 (20)
600 (24) 610 845 68 45 54 684 720 6159 5 770 20 39 125 100 600 (24)
P N 40 FLANGE THICKNESS DRILLING DATA LENGTH THROUGH HUB
NOMINAL OUTSIDE  FLANGE HUB
FIRESIZE BEEER G | Aurs BOSSED 5l IND DIAMETER 'PACE. ON FACE  CORele op - DAVETER T,??éimz's Tf,YmeL;s N
WI/NECK W.NECK DIAMETER BORE THICKNESS DIAMETER HOLES  HOLES (W.NECK) (BOSSED) Size
mm. (in) A B c1 c3 ca ) E F G H J K L 1] mm. (in)
1
15 ()= 313 o5 14 16 16 55 45 3 2 £ 4 14 B 2 15 (%)
(%) 16 18 18 58 75 40 26 :
20 267 105 45 216 2 4 14 20 (%)
1) 16 18 18 68 85 40 28
25 334 115 52 345 2 4 14 25 (1)
(1%) 18 18 18 78 100 42 30 .
32 422 140 60 431 2 110 4 18 32 (1%)
(1%) 18 18 18 88 45 32 40 :
40 483 150 70 49,5 3 12 4 18 ()
(2) 165 20 20 20 102 S 48 34 )
o Al 503 2 2 2 B oy 8193 s 4 B 5 3 2
65 (2%) 73 185 104 746 3 10 8 18 65 @ %)
80 (3) ggo 200 24 24 24 g.a 188 g5 4 8 | Bl 80 @)
100 @ g4y 285 6 24 24 g0 162 g, 5 B0 5 » 65 4 190 @)
155 (5) 1413 270 28 26 26 170 18 137 5 220 8 2% 68 48 125 5)
(6) 168.3 300 30 28 28 218 26 75 52 150 (6)
150 : 200 1706 3 320 8
(8) 219.1 375 36 34 34 285 30 88 52 200 )
200 260 2214 3 35 12
250 (10) 2731 450 42 38 38 312 345 %3 5 50 12 33 105 60 250 (10)
0 U2 ;s 55 48 42 42 g 410 G B0 5 33 11567 0 (2)
350 §1e; 3856 s5g0 54 46 46y 465 g0, 20 jp 3 15 72 350 (14)
400 (18) 406.4 660 60 50 50 478 535 4104 4 o 16 39 135 78 400 (16)
450 (20) 457 685 66 50 54 502 560 4517 4 - 20 39 135 84 450 (18)
500 508 755 12 ) 56 615 42 140 90 500 (20)
24) 576 513.0 4 795 20
G 610 890 84 60 70 g5 735 o0 g % 48 150 100 600 (24)

NOTES:- 1. DIMENSIONS ARE IN MM
2. LARGER SIZES AVAILABLE ON REQUEST
3. AVAILABLE WITH OR WITHOUT RAISED FACE
4. WELD NECK BORE IS EQUAL TO PIPE



API 590

ANSI Class 150, 300 & 600

|l «——+——D.
—
NOMINAL OUTSIDE  INSIDE ~ OUTSIDE CENTRE THICKNESS WEB INSIDE ~ OUTSIDE CENTRE THICKNESS WEB INSIDE ~ OUTSIDE CENTRE THICKNESS WEB NOP“IAFI";AL
PIPE DIAMETER DIAMETER DIAMETER  LINE WIDTH DIAMETER DIAMETER ~ LINE WIDTH DIAMETER DIAMETER LINE WIDTH SIZE
SIZE OF PIPE SPACING SPACING SPACING
mm. (in) A B c D t W B c D t w B c D t w mm. (in)
15 (%) 213 16 44 60 3 3 16 51 67 6 38 16 51 67 6 38 15 (%)
20 (%) 267 21 54 70 3 38 21 64 8 6 38 21 64 8 6 38 20 (%)
25 (1) 334 27 64 79 3 38 27 70 8 6 38 27 70 8 6 57 25 (1)
32 (1 %) 422 42 73 89 6 38 42 79 99 6 38 37 79 99 10 57 32 (17%)
40 (1%) 483 48 83 99 6 38 48 92 114 6 51 43 92 444 10 67 40 (17%)
50 @) 603 60 102 121 6 51 60 108 127 10 51 55 108 4oy, 10 57 50 @)
65 27%) 73 73 121 140 6 51 73 127 149 10 64 67 127 4,5 13 67 65 27%)
80 3) 889 89 133 152 6 64 89 146 168 10 64 83 146 5a 13 67 Y ®)
= @) 1143 14 171 190 10 64 114 178 200 13 64 108 191 ;5 16 76 100 @
e (5) 1413 141 194 216 10 76 141 213 235 16 76 135 238 55, 19 86 125 ©)
= (6) 1683 168 219 241 13 76 168 248 270 16 76 162 264 55, 22 86 150 (6)
00 ®) o9 219 276 298 13 76 219 305 330 22 89 " 212 318 5 28 o5 200 )
(10) 2734 273 337 362 16 102 273 359 387 25 102 265 397 45, 35 105 250 (10)
250 (12) | 3p3g 324 406 432 19 102 324 419 451 25 102 315 454 59 41 105 300 (12)
E0 (14) © 356 448 476 19 108 356 483 514 30 121 346 489 5y 44 114 350 (14)
350 (16) 3556 406 511 540 22 108 40 537 572 38 124 397 562 gos 51 124 200 (16)
400 (18) oot 457 546 578 25 114 457 594 629 4 114 48 610 g5 54 133 | g (18)
450 (20) i 508 603 635 28 121 508 651 686 44 121 497 679 ;54 64 133 500 (20)
288 (24) a1 610 714 749 32 140 g9 772 813 51 140 597 787 g3g 73 152 500 (24)

NOTES:- 1. HOLE SIZE SHALL BE THE SAME AS THE FLANGE BOLT HOLE.
2. THE THICKNESS OF WEB SHALL BE THE LEAST OF "t" OR 6.4 mm
3. ALSO AVAILABLE IN LARGER SIZES & RING TYPE JOINT FACING.

_ Series A
CLASS 150 - Class 150
WELDING NECK BLANK DRILLING DATA
NOMINAL OUTSIDE FLANGE  THICKNESS THICKNESS RAISED ~ RAISED ~ HUB  HUBDIA. LENGTH  BOLT  DIAMETER NUMBER NOMINAL
PIPE DIAMETER OUTSIDE OF FLANGE OF FLANGE _ FACE FACE__ DIAMETER START OF THROUGH CIRCLE OF BOLT OF PIPE SIZE
SIZE R BEER IR MIN  THICKNESS DIAMETER CHAMFER  HUB  pamgTER HOLES ~ BOLTS
W NECK BLIND

mm. (in) A B Cc c1 D E F G J K L M mm. (in)
650 (26) 660.4 870.0 68.3 68.3 1.6 749.3 676.1 660.4 120.7 806.5 35.1 24 650 (26)
700 (28) 711.2 927.1 71.4 71.4 1.6 800.1 726.9 711.2 125.5 863.6 35.1 28 700 (28)
750 (€0) 762.0 984.3 74.7 747 1.6 857.3 781.1 762.0 136.7 914.4 35.1 28 750 (30)
800 (32) 812.8 1060.5 81.0 81.0 1.6 914.4 831.9 812.9 144.5 977.9 411 28 800 (32)
850 (34) 863.6 1111.3 82.6 82.6 1.6 965.2 882.7 863.6 149.4  1028.7 411 32 850 (34)
900 (€5)) 914.4 1168.4 90.4 90.4 1.6 1022.4 933.5 914.4 157.2  1085.9 411 32 900 (36)
950 (€3)) 965.2 1238.3 87.4 87.4 1.6 1073.2  990.6 965.2 157.2 11494 411 32 950 (38)
1000 (CN)) 1016.0 1289.1 90.4 90.4 1.6 1124.0 10414 1016.0 163.6  1200.2 411 36 1000 (40)
1050 (42) 1066.8 1346.2 96.8 96.8 1.6 1193.8 1092.2 1066.8 171.5 1257.3 411 36 1050 (42)
1100 (44) 1117.6  1403.4 101.6 101.6 1.6 12446 1143.0 11176 177.8 13145 411 40 1100 (44)
1150 (C5)) 1168.4 1454.2 103.1 103.1 1.6 12954 1196.8 11684 1857 1365.3 411 40 1150 (46)
1200 (48) 1219.2  1511.3 108.0 108.0 1.6 1358.9 12476 1219.2 1920 14224 411 44 1200 (48)
1250 (50) 1270.0 1568.5 111.3 111.3 1.6 1409.7 1301.8 1270.0 2032 ~ 1479.6 47.8 44 1250 (50)
1300 (52) 1320.8 1625.6 115.8 115.8 1.6 1460.5 13526 1320.8 209.6 1536.7 47.8 44 1300 (52)
1350 (54) 1371.6 1682.8 120.7 120.7 1.6 1511.3 14034 13716 2159 1593.9 47.8 44 1350 (54)
1400 (56) 1422.4 1746.3 124.0 124.0 1.6 15748 14575 14224 2286 1651.0 47.8 48 1400 (56)
1450 (58) 1473.2 1803.4 128.5 128.5 1.6 1625.6 1508.3 1473.2 235.0 1708.2 47.8 48 1450 (58)
1500 (60) 1524.0 1854.2 131.8 131.8 1.6 1676.4 1559.1 1524.0 239.8 1759.0 47.8 52 1500 (60)

NOTES:- 1. DIMENSIONS ARE IN MM 2. BORE IS TO BE SPECIFIED BY THE CUSTOMER TO SUIT PIPE 3. RING TYPE JOINT ALSO AVAILA
Previously MSS SP44



Class 300

CLASS 300

WELDING NECK

NOMINAL OUTSIDE FLANGE THICKNESS THICKNESS R?/I\%ED R}él\%%D
PIPE OF FLANGE OF FLANGE
size e T MmN THICKNESS DIAVIETER
W NECK BLIND
mm. (in) A B o3 c1 D E
650 (26) 660.4 9716 792 84.1 1.6 749.3
700 (28) 7112 10351  85.9 90.4 1.6 800.1
750 (30) 762.0 10922 919 95.3 1.6 857.3
800 (32) 812.8 11494 986  100.1 1.6 914.4
850 (34) 863.6 12065 101.6  104.6 1.6 965.2
900 (36) 914.4 12700 1046 1113 1.6 1022.4
950 (38) 965.2  1168.4  108.0  108.0 1.6 1028.7
1000 (40) 1016.0 12383 1143 1143 1.6 1085.9
1050 (42) 1066.8 12891 119.1  119.1 1.6 1136.7
1100 (44) 1117.6 13526 1240 1240 1.6 1193.8
1150 () 11684 14161 1285 1285 1.6 1244.6
1200 (48) 12192 14669 1334 1334 1.6 1301.8
1250 (50) 1270.0 15304 139.7  139.7 1.6 1358.9
1300 (52) 1320.8 15812 1445 1445 1.6 1409.7
1350 (54) 13716 16574 1524 1524 1.6 1466.9
1400 (56) 14224 17082 153.9  153.9 1.6 1517.7
1450 (58) 14732 1759.0 158.8  158.8 1.6 1574.8
1500 (60) 15240 1809.8 163.6  163.6 1.6 1625.6
NOTES:- 1. DIMENSIONS ARE IN MM

2. BORE IS TO BE SPECIFIED BY THE CUSTOMER TO SUIT PIPE
3. RING TYPE JOINTALSOAVAILABLE

ASME B16.47 - 1996 Series A Class 600

CLASS 600

WELDING NECK

NOMINAL OUTSIDE  FLANGE THICKNESS THICKNESS RA;I\%%D R:;I\%!;ZED
PIPE OF FLANGE OF FLANGE
W NECK BLIND
mm. (in) A B c c1 D E
) (26) 6604 1950 1080 1255 6.4 749.3
700 (28) 7112 qoons 1113 1318 6.4 800.1
750 (30) 7620 ian 1143 1397 6.4 857.3
800 (32) 8128 11955 1173 1476 6.4 914.4
850 (34) 8636 (o4 1207 1539 6.4 965.2
900 (36) 9144  Srce 1240 1621 6.4 1022.4
950 (38) 965.2 1270'0 152.4 155.4 6.4 1054.1
) () 10160 5709 1588 1621 6.4 1111.3
1050 (42) 1066.8 44034 1681 1715 6.4 1168.4
1100 (44) 1176 50y 1730 1778 6.4 1225.6
1150 (46) 1684 T0n 1793 1857 6.4 1276.4
1200 (48) 12192 o0y 189.0 1953 6.4 1333.5
1250 (50) 1270.0 253 1969  203.2 6.4 1384.3
1300 (52) 13208 (1,009 2032 2096 6.4 1435.1
1350 (54) 1371.6 1778-0 209.6 217.4 6.4 1492.3
1400 (56) 14224 jocs 2174 2256 6.4 1543.1
1450 (G) 14732 1905’0 2223 231.6 6.4 1600.2
1500 () 15240 1993'q 2334 24238 6.4 1657.4
NOTES:- 1. DIMENSIONS ARE IN MM

2. BORE IS TO BE SPECIFIED BY THE CUSTOMER TO SUIT PIPE
3. RING TYPE JOINT ALSO AVAILABLE

HUB

F
720.9
774.7
827.0
881.1
936.8
990.6
993..6

1047.8
1098.6
1149.4
1203.5
1254.3
1305.1
1355.9
1409.7
1463.5
1514.3
1565.1

HUB

F
747.8
803.1
862.1
917.4
973.1
1031.7
1022.4
1073.2
1127.3
1181.1
1234.9
1289.1
1343.2
1394.0
1447.8
1501.6
1552.4
1609.9

BLANK

HUB DIA.

G
660.4
711.2
762.0
812.8
863.6
914.4
965.2
1016.0
1066.8
1117.6
1168.4
1219.2
1270.0
1320.8
1371.6
1422.4
1473.2
1524.0

BLANK

HUB DIA.
DIAMETER START OF THROUGH
CHAMFER

G
660.4
711.2
762.0
812.8
863.6
914.4
965.2
1016.0
1066.8
1117.6
1168.4
1219.2
1270.0
1320.8
1371.6
1422.4
1473.2
1524.0

LENGTH

DIAMETER START OF THROUGH
CHAMFER

HUB

J
184.2
196.9
209.6
2223
231.6
2413
180.8
193.5
200.2
206.2
215.9
223.8
231.6
238.3
252.5
260.4
266.7
2731

LENGTH
HUB

J
222.3
235.0
247.7
260.4
269.7
282.4
254.0
263.7
279.4
289.1
300.0
316.0
328.7
336.6
349.3
362.0
369.8
388.9

DRILLING DATA

BOLT
CIRCLE

DIAMETER NUMBER

OF BOLT

DIAMETER HOLES

K
876.3
939.8
997.0
1054.1
1104.9
1168.4
1092.2
1165.7
1206.5
1263.7
1320.8
1371.6
1428.8
1479.6
1549.4
1600.2
1651.0
1701.8

BOLT
CIRCLE

L
44.5
44.5
47.8
50.8
50.8
53.8
411
44.5
44.5
47.8
50.8
50.8
53.8
53.8
60.5
60.5
60.5
60.5

NOMINAL
OF PIPE SIZE
BOLTS
M mm (in)
28 650 V)
28 700 (28)
28 750 (30)
28 800 (32)
28 850 (34)
32 900 (36)
32 950 (38)
32 1000 (40)
32 1050 (42)
32 1100 (44)
28 1150 (46)
32 1200 (48)
32 1250 (50)
32 1300 (52)
28 1350 (54)
1400 (56)
28
1450
32 (58)

Previously MSS SP44

DRILLING DATA

DIAMETER NUMBER
OF BOLT

DIAMETER ~HOLES

K
914.4
965.2
1022.4
1079.5
1130.3
1193.8
1162.1
1212.9
1282.7
1333.5
1390.7
1460.5
1524.0
1574.8
1632.0
1695.5
1746.3
1822.5

L
50.8
53.8
53.8
60.5
60.5
66.5
60.5
60.5
66.5
66.5
66.5
732
79.2
79.2
79.2
85.9
85.9
91.9

NOMINAL
OF PIPE SIZE
BOLTS

M mm. (in)
28 650 (26)
28 700 (28)
28 750 (30)
28 800 (32)
28 850 (34)
28 900 (36)
28 950 {38)
32 1000 (40)
28 1050 (42)
32 1100 (44)
32 1150 (C))
32 1200 (48)
28 1250 (G}
32 1300 (52)
32 1350 (54)
32 1400 (56)
32 1450 (58)
28 1500 (60)

Previously MSS SP44



CLASS 150

WELDING NECK BLANK DIRILLTNE AT
NOMINAL OUTSIDE FLANGE  THICKNESS THICKNESS RFAIIA%I;:ED R:ASCIIEED HUB HUBDIA. LENGTH BOLT DIAMETER NUgEER Q‘@ggﬁ
DIAMETER START OF THROUGH CIRCI OF BOLT
o D(')‘;MPF;;ER SKIEEER oF F,\;ﬁqNGE oF :,,I]:NGE THICKNESS DIAMETER CHAMFER  HUB D.AI,\F;E#ER HOLES  BOLTS
W NECK BLIND
mm. (in) A B c c1 D E F G J K L M mm. (in)
6604 7859  41.1 445 16 7112 6843 6619 889 7445 224 36
%0 (s 7112 867 445 478 16 7620 7361 7127 953 7953 224 40 %0 o
b (30) 7620 8875 445 50.8 1.6 812.8 7874 7635 1001  846.1 224 44 750 )
— 32) 8128 9413 460 53.8 1.6 863.6  839.7 8143  108.0 = 9002 224 48 800 (32)
e (34 863.6 1004.8 49.3 57.2 1.6 920.8 8920 8651 1102 957.3 254 40 850 (34)
ot (36) 914.4 10571 523 58.7 1.6 9716 9446 9159 117.3 1009.7 254 44 900 (36)
b (38) 9652 11240 538 63.5 16 10224 997.0 9682 1240 1069.8 284 40 950 (38)
o (40) 10160 11748 556 66.5 16 10795 10493 1019.0 1285 1120.6 284 44 1000 (40)
b 42) 1066.8 12256  58.7 68.3 16 11303 1101.9 1069.8 1334 11714 284 48 1050 (42)
i (44) 1117.6 12764 605 714 16 11811 11527 11206 1367 12222 284 52 1100 (44)
e 46) 1168.4 13414  62.0 747 16 12349 12050 11714 1445 12842 318 40 1150 46)
e (48) 12192 13922  65.0 77.7 16 12891 1257.3 12222 1494 13350 318 44 1200 48)
1250 (50) 12700 14430 683 80.8 16 13399 13081 1273.0 1539 13858  31.8 48 (50)
1300 (52) 1320.8 14938  69.9 84.1 16 13907 13604 13238 1572 14366 31.8 52 1250 52)
1350 (54) 1371.6 15494 714 87.4 16 14415 14127 13746 1621 14923  31.8 56 1300 (54)
1400 (56) 14224 1600.2 732 90.4 16 14923 14653 14254 1666 15431  31.8 60 1350 (56)
1450 (58) 14732 16749 747 93.5 16 15431 15161 14762 1748 16114 351 48 1400 (58)
1500 (60) 15240 17257 762 96.8 16 16002 1570.0 1527.0 1793 16622 351 52 Ve (60)
NOTES:- 1500

1. DIMENSIONS ARE IN MM
2. BORE IS TO BE SPECIFIED BY THE CUSTOMER TO SUIT PIPE
3. RING TYPE JOINT ALSO AVAILABLE Previously API 605

ME B16.47 - 1996 Series B Class 3

WELDING NECK BLANK DRILLING DATA
NOMINAL OUTSIDE FLANGE THICKNESS THICKNESS RéﬁI\SCEED RI':/I\%EED DIA:‘/I%?I'ER SF_:_LLIFBTIII_)ICA;F Thil\é)%‘lgiH BOLT DOIAMEC;I'ER NUg}E:SER Fl;llgrélllsl\lélé
::;: Dg,\:MPEgER 32@?& = F&&NGE o ;I]:NGE THICKNESS DIAMETER CHAMFER ~ HUB DS\I,\RAEI{ER Holes ~ BOLTS
W NECK BLIND
mm. (in) A B c c1 D E F G J K L M mm. (in)
660.4 866.6  88.9 88.9 1.6 7366 7015 6652 1445  803.1 35.1 32

sgg gg; 7112 9208 889 889 16 7874 7557 7160 1494 8573 351 36 338 gg;
b (30) 762.0 9906 937 93.7 1.6 844.6 8128 7684 1580 9208  38.1 36 750 (30)
800 @2) 812.8 10541 1031  103.1 1.6 901.7 8636 8192 1681  977.9 411 32 800 (32)
850 (34) 8636 1107.9 103.1  103.1 1.6 9525 9174 870.0 1730 1031.7 411 36 850 (34)
900 36) 9144 11714 1031  103.1 1.6 1009.7 9652 9208 180.8 1089.2 445 32 900 (36)
950 28) 965.2 12222 1113 1113 1.6 1060.5 1016.0 9716 1920 1140.0 445 36 950 )

(40) 1016.0 1273.0 1158 1158 1.6 11146 1066.8 1022.4 1984 1190.8 445 40 1000 )
1000 45 1066.8 1333.5 1191  119.1 1.6 1168.4 11176 10747 2047 12446 4738 36 1050 42
1050 (44) 11176 13843 1270 1270 1.6 12192 11732 11255 2144 12954 478 40 (L §44§
1100 (46) 11684 14605 1285  130.0 1.6 1270.0 12289 11763 2223 13653 50.8 36 1150 46
1150 548; 12192 15113 1285  134.9 1.6 1327.2 1277.9 12271 2238 14161  50.8 40 1200 §43;
1200 12700 15621 1382  139.7 1.6 1378.0 13305 1277.9 2350 14669 50.8 44 (50)
1250 (50) 13208 1612.9 1427 1443 1.6 1428.8 1382.8 1328.7 2428 1517.7 50.8 48 1250 (52)
1300 (52) 1371.6 1673.4 136.7 149.4 1.6 1479.6 14351 1379.5 239.8 1577.8 50.8 48 1300 (54)
1350 (54) 1422.4 17653 1539  157.0 1.6 1536.7 1493.8 1430.3 2682 16510 60.5 36 1350 (56)
1400 (56) 14732 1827.3 1539  162.1 1.6 1593.9 1547.9 14811 2746 1713.0 60.5 40 1400 (58)
1450 (58) 1524.0 18781 150.9  166.6 1.6 1651.0 1598.7 1531.9 2715 1763.8 60.5 ) 1450 (60)
1500 (G) 1500

NOTES:- 1. DIMENSIONS ARE IN MM
2. BORE IS TO BE SPECIFIED BY THE CUSTOMER TO SUIT PIPE ,
3. RING TYPE JOINT ALSO AVAILABLE Previously API 605



SME B16.47 - 1996 Series B Class 600 &

WELDING NECK

C LASS 600 DRILLING DATA

NOMINAL OUTSIDE FLANGE  THICKNESS THICKNESS RAISED RAISED HUB HUBDIA.  LENGTH BOLT DIAMETER NUMBER NOMINAL

T owereR oune OnfNe Of NG Rk oieres T EIRER AR (CNOIE, G wole T
W NECK BLIND
mm. (in) A B (o3 c1 D E F (¢] J K L M mm. (in)
650 (26) 6604 889.0 1113 1113 6.4 7269 6985 6604 180.8 806.5 445 28 650 (26)
700 (28) 7112 9525 1158 1158 6.4 7844 7523 7112 1905 8636 47.8 28 700 (28)
750 (30) 7620 10224 1255 127.0 6.4 8412 8065 762.0 2047 9271 50.8 28 750 (30)
) (32) 812.8 10859 130.0 134.9 6.4 8954 860.6 8128 2159 9843 53.8 28 800 (32)
850 (34) 863.6 1162.1 1412 1443 6.4 9525 9144 8636 2334 10541 605 24 850 (34)
900 (€15)) 9144 12129 146.1 150.9 6.4  1009.7 9682 9144 2428 11049 60.5 28 900 (36)

CLASS 900

DRILLING DATA

Ut o ooreme orrones orrivee B WD o liee (HEPG: oo omoie OrbouT wORe  PReSEE
S22 DclaAFMpFT;:R SﬂL‘Z'?ER MIN MN  THICKNESS DIAMETER CHAMFER ~ HUB  pavETER HOLES ~ BOLTS
W NECK BLIND

mm. (in) A B C c1 D E F G J K L M mm. (in)
650 (26) 660.4 1022.4 1349 153.9 6.4 762.0 7430 6604 258.8 9017 66.5 20 650 (26)
700 (28) 7112 11049 1476 166.6 6.4 819.2 7971 7112 2764 9716 732 20 700 (28)
750 (€10)) 7620 11811 1554 176.0 6.4 876.3 850.9 7620 2891 10351 79.2 20 750 (30)
800 (32) 812.8 12383 1603 1857 6.4 9271 908.1 8128 3033 10922 79.2 20 800 (32)
850 (34) 863.6 13145 1715 1951 6.4 990.6 9622 8636 319.0 11557 85.9 20 850 (34)
900 (36) 9144 13462 173.0 2017 64 1028.7 1016.0 9144 3254 12002 79.2 24 900 (36)

NOTES:- 1. DIMENSIONS ARE IN MM
2. BORE IS TO BE SPECIFIED BY THE CUSTOMER TO SUIT PIPE
3. RING TYPE JOINT ALSO AVAILABLE

Previously APl 605



ANSI B1.36 - 1988 Orifice Flanges

|
1%
} .

[

\ 2 orifice tappings (180" apart)

Tapping Bore size :
100nb & over: 12.7 mm
80nb 9.5mm, 65nb & less: 6.3mm

Orifice flanges are supplied in sets comprising:
2 flanges, jack bolts and 1/2" npt hex plugs in tapped hole.

Dimensions not shown here are shown in ANSI B16.5a

CLASS CLASS CLASS CLASS
300 600 900 1500

NOMINAL THICKNESS LENGTH THICKNESS LENGTH  THICKNESS LENGTH THICKNESS LENGTH NOMINAL
PIPE THRU THRU THRU THRU -
SIZE NECK NECK NECK NECK AT

. C J Cc J (o3 J Cc J mm. (in)
LA o4 826 81 826 5 ()0
32  (1%) Use ANSI 1500 32 1/‘,}
40 (1%) 38.1 85.7 Use ANSI 300 in this range in this range 38.1 88.9 40 ( 12
) (2) 38.1 85.7 38.1 101.6 50 2 (
65 (2%) 38.1 88.9 41.1 104.6 65 2/21)
80 (3) 38.1 88.9 38.1 101.6 47.8 117.3 80 ( 3/z)
100 @) 38.1 92.1 38.1 101.6 445 114.3 53.8 124.0 100 E4;
125 (5) 125 5)
150 (6) 38.1 100.0 47.7 117.3 55.6 139.7 82.6 1715 150 ©)
200 6) 41.3 111.1 55.6 133.4 63.5 162.1 91.9 212.9 200 ®)
250 (10) 47.7 117.5 63.6 152.4 69.9 184.2 108.0 254.0 250 (10)
300 (12) 50.9 130.2 66.7 155.4 79.2 200.2 124.0 282.4 300 (12)
350 (14) 54.0 142.9 69.9 165.1 85.9 212.9 133.4 298.5 350 (14)
400 (16) 57.2 146.1 76.3 177.8 88.9 215.9 146.1 311.2 400 (16)
450 (18) 60.4 158.8 82.6 184.2 101.6 228.6 162.1 327.2 450 (18)
500 (20) 63.6 161.9 89.0 190.5 108.0 247.7 177.8 355.6 500 (20)
600 (24) 69.9 168.3 101.7 203.2 139.7 292.1 203.2 406.4 600 (24)

ALSO AVAILABLE IN LARGER SIZES AND RING JOINT FACING
NOTES:-1. WHERE RAISED FACE IS 1.6mm THEN THIS DIMENSION IS INCLUDED INC, H & J
2. WHERE RAISED FACE IS 6.4mm THEN IT IS ADDITIONAL TO G, H & J
3. BORE IS TO BE SPECIFIED BY THE PURCHASER
4. JACK BOLT HOLES CAN BE SUPPLIED WITH TAPPED HOLES OR MILLED NUT SLOT
5. SLIP ON FLANGES ALSO AVAILABLE



LONG WELDING NECKS

H 1
06in. (1.6mm) | «—Bl IB—>| 25in. (6.4 mm)
Class 150 and 300 Class 400 and heavier

only

LENGTH THRU HUB WEIGHTS

NOMINAL ~ CLASS150  CLASS 900
SIZEAND ~ THRUG00 ~ THRU2500 DIAMETER CLASS ~ CLASS  CLASS  CLASS  CLASS  CLASS  CLASS
BORE PN PN CLASS 150 150 300 400 600 900 1500 2500

B 20 THRU 100 160 THRU 400 Ry PN20  PN50  pNG4  PN100  PN160  PN250 PN 400

36 4.5
- E

35
EaNa
47

e o ,
aa--—
4572 508.0 126 224 231 2097 427
2
558.8 143 261 21 468
609.6 305 666.8 194 374 385 499 799 1431

SPECIFICATIONS : Long Welding Necks conform to ASTM *Dimension "M" is given here for Class 150 Long Welding
specification A-105. Except as shown above, Long Welding Necks Necks only. For Class 300 and higher pressure ratings,
conform dimensionally to ASME / ANS| Standard B16.5 outside diameter of the neck is the same as dimension "M" of ANSI

flanges of comparable pressure rating.

INCHES POUNDS
MILLIMETERS KILOGRAMS



LONG WELDING NECKS

t [
06in. (1.6 mm) | ¢—Bl [B—>| 25 in. (6.4 mm)
Class 150 and 300 Class 400 and heavier

only

LENGTH THRU HUB WEIGHTS

NOMINAL CLASS 150  CLASS 900
THRU 600 THRU 2500 DIAMETER  CLASS CLASS CLASS CLASS CLASS CLASS CLASS

S'égé\g o PN PN C%;}\l8230150 P}\fg 0 P3Nog 0 400 600 900 1500 2500
B 20 THRU 100 160 THRU 400 M PN 64 PN 100 PN 160 PN 250 PN 400

-m--‘-n———“““
m“-—“““—“—
m‘-‘-m—————“—
mﬂ_‘-‘-__“““““
m‘-__“-““_““
-m---mmmm““““—
_“—_—““-ﬁ-___
-m-——m—“—““—m
m—“——mmmm
——“—mmmm—nﬁﬂm

-m_-_-_m—mmm

254.0

-_“m—mmm——
T S 0 70 0 O 3
I 0 2230
2000 |2 | | 2200 | o | w5 | o2 | s | o0 [ 20 | -

m——mm—mm—

SPECIFICATIONS : Long Welding Necks conform to ASTM *Dimension "M" is given here for Class 150 Long Welding
specification A-105. Except as shown above, Long Welding Necks Necks only. For Class 300 and higher pressure ratings,
conform dimensionally to ASME / ANSI Standard B16.5 outside diameter of the neck is the same as dimension "M" of ANSI

flanges of comparable pressure rating.

INCHES POUNDS
MILLIMETERS KILOGRAMS



i

‘ B

WELDING NECK

C LAS S 1 50 DRILLING DATA LENGTH THROUGH HUB

NOMINAL OUTSIDE  FLANGE  THICKNESS Ré\)\%%D RéA%%D HUB NECK BOLT NUMBER DIAMETER OVERALL OVERALL NOMFngL
PIPE DIAMETER OUTSIDE OF FLANGE DIAMETER DIAMETER CIRCLE OF OF THICKNESS THICKNESS
SizE OFPIPE DIAMETER  MIN  THICKNESS DIAMETER DIAMETER HOLES  HOLES (W.NECK) (BOSSED) SZE
Note 4 Note 4
mm. (in) A B c D E F G J K mm. (in)
650 (26) 660.4 8700 509 7430 (26) (26) (26) 806.4 24 34.9 1271 855 | 650 (26)
700 ()] 7112 9272 524 7938  (28) (28) (28) 863.6 28 34.9 1286  g7.5 | 700 (28)
750 (30) 7620 9843 540 857.3  (30) (30)  (30) 914.4 28 349 1302 go.0 [ 750 (30)
800 (32) 812.8  1060.5 572 9081  (32) (€7 (32) 977.9 28 41.2 1334 920 | 800 (32)
850 (34) 863.6  1111.3 588 9589  (34) (34) (34) 10287 32 41.2 1350 935 | 850 (34)
900 (36) 9144 11685 604 10224 (36) (36) (€) 1085.8 32 41.2 1366 955 | 900 (€)
950 (38) 9652 12383 604 10732 (38) (38)  (38) 11493 32 412 1366 955 | 950 (38)
1000 (40) 1016.0 1289.1 63.8  1124.0 (40) (40) (40) 1200.1 36 41.2 1398 985 | 1000 (40)
1050 (42) 1066.8 1346.3 667  1193.9 (42) (42) (42) 12573 36 41.2 1429 1015 | 1050 (42)
1100 (44) 11176 14034 667 12447 (44) (44) (44) 13144 40 41.2 1429 1015 | 1100 (44)
1150 (46) 11684 14542 683 12955 (46) (CL) (46) 13652 40 41.2 1445 103.0 | 1150 (46)
1200 (CE)) 12192 15114 699 13500 (48) (48) (C) 14224 44 41.2 1461 105.0 | 1200 (48)
C LAS S 3 0 0 DRILLING DATA LENGTH THROUGH HUB
NOMINAL OUTSIDE FLANGE  THICKNESS R’,:AA%%D RQI\SCEED (3[V:] NECK BOLT NUMBER DIAMETER OVERALL OVERALL N%’}ggAL
PIPE DIAMETER OUTSIDE OF FLANGE DIAMETER DIAMETER CIRCLE OF OF  THICKNESS THICKNESS
SIZE THICKNESS DIAMETER DIAMETER HOLES  HOLES  (W.NECK) (BOSSED) SIZE
Note 4 Note 4
mm. (in) A B c D E F G J K mm. (in)
650 (26) 6604 9716 794 7494 16 7208 666.8 876.3 28 444 1842 1842 650 (26)
700 (28) 7112 10351 858  800.2 1.6 7748 7176  939.8 28 444 1969  196.9 700 (28)
750 (30) 7620 10923 921  857.3 1.6 8271 7684  996.9 28 476 2096  209.6 750 €]
800 (32) 812.8 11494 985 9145 16 gg14 8192 10541 28 50.8 2223 2223 800 (32)
850 (34) 863.6 1206.8 101.7 965.3 16 9367 8716 11049 28 50.8 2318 2318 850 (34)
900 €l) 9144 12701 1048 45004 16 090.7 9224 11684 32 53.9 2414 2414 900 (36)
C LAS S 60 0 DRILLING DATA LENGTH THROUGH HUB
NOMINAL OUTSIDE  FLANGE  THICKNESS R@ASED RQLI\%EED HUB NECK BOLT NUMBER DIAMETER OVERALL OVERALL N%’}'ggA"
PIPE DIAMETER OUTSIDE OF FLANGE DIAMETER DIAMETER CIRCLE OF OF THICKNESS THICKNESS
SIZE THICKNESS DIAMETER DIAMETER  HOLES HOLES  (W.NECK) (BOSSED) Si43
Note 4 Note 4
mm. (in) A B c D E F [ J K mm. (in)
650 (26) 660.4 10161 108.0 7494 6.4 7477 6715  914.4 28 50.8 2223 2223 650 (26)
700 (28) 7112 10732 1112  800.2 6.4 803.3 7240  965.2 28 539 2350 2350 700 (28)
750 (30) 7620 11304 1144  857.3 6.4 862.1 7748 10223 28 539 2477 2477 750 (30)
800 (32) 8128 11939 1175 9145 6.4 917.6 8258 10795 28 60.3 2604 2604 800 (32)
850 (34) 863.6 12447 1207 9653 6.4 9732 8779 11303 28 60.3 2699  269.9 850 (34)
900 ) 9144 13145 1239 40004 6.4 10319 9287 11938 28 66.6 2828 2828 900 (36)

NOTES:- 1. DIMENSIONS ARE IN MM
2. LARGER SIZES AVAILABLE ON REQUEST
3. AVAILABLE WITH OR WITHOUT RAISED FACE
4. THICKNESS DIMENSIONS INCLUDE RAISED FACE WHEN 1.8 mm

THICKNESS DIMENSIONS DOES NOT INCLUDE RAISED FACE WHEN IT IS 6.4 mm



Approximate Weights ANSI B16.5 Forged Flanges

NOTES:- 1. WEIGHTS ARE IN KILLOGRAMS
2. WEIGHTS SHOWN ARE APPROXIMATE FOR CARBON STEEL ONLY.
3. ADD 5% TO WEIGHTS SHOWN FOR STAINLESS STEEL.

Nominal Pipe Size Slip On Screwed Socket Weld Lap Joint Blind Welding
Neck

mm inch
15 (%) 0.45 0.45 0.91 0.45 0.91 0.91
20 (%) 0.68 0.68 0.91 0.68 0.91 0.91
25 1) 0.91 0.91 0.91 0.91 0.91 1.14
32 (1 %) 1.14 1.14 1.36 1.14 1.36 1.14
40 (1 %) 1.36 1.36 1.36 1.36 1.36 1.81
50 @) 2.27 2.27 2.27 2.27 1.82 2.72
65 @%) BlGS 3.63 3.18 3.63 3.18 4.54
80 ) 4.09 4.09 3.63 4.09 4.09 5.22
90 (3%) 4.99 4.99 4.99 4.99 5.9 5.45
100 ) 5.9 5.9 5.9 5.45 7.72 7.49
125 (5) 6.81 6.81 6.81 5.9 9.08 9.53
150 (6) 7.72 7.72 8.63 8.17 12.26 11.8
200 ®) 12.71 12.71 13.62 12.71 21.34 19.07
250 () 18.16 18.16 19.52 16.34 30.42 24.52
300 (12) 27.69 27.69 29.06 27.24 55.84 39.95
350 (14) 37.68 37.68 38.59 34.96 63.11 51.76
400 (16) 48.12 48.12 42.22 47.22 e il
450 (18) 49.49 49.49 54.48 66.28 98.52 74.90
500 (20) 67.19 67.19 7037 7219 128.48 89.44
600 (24) 92.62 92.62 95.34 88.53 188.41 121.67
15 A 0.68 0.68 1.36 0.68 0.91 0.91
20 (%) 1.14 1.14 1.36 1.14 1.36 1.36
25 (1) 1.36 1.36 1.36 1.36 1.82 1.82
32 (1 %) 2.04 2.04 1.82 2.04 2.72 2.27
40 A 2.95 2.95 2.72 2.95 3.18 3.18
50 ) 3.18 3.18 3.18 3.18 3.63 3.63
65 (2%) 4.54 4.54 4.54 4.54 5.45 5.45
80 @3) 5.9 5.9 5.9 6.58 7.26 8.17
90 (3%) 7.26 7.26 7.72 7.26 9.53 9.08
100 () 10.67 10.67 9.99 10.9 12.71 12.03
125 (5) 13.17 13.17 11.8 16.8 16.34
150 (6) 16.34 16.34 17.25 21.79 20.43
200 ®) A2 25.42 24.97 35.87 31.33
250 ) 34.96 34.96 39.95 55.39 45.4
300 ) 51.3 51.3 63.11 83.08 64.47
350 (14) 72:19 72.19 83.54 109.41 93.52
400 (16) 95.34 95.34 106.24 143.01 113.05
i (18) TREE 114.86 138.47 187.96 138.92
sl (20) S 139.38 170.25 233.18 167.53
600 (24) 222.46 222.46 240.62 363.2 235.63

Great care has been taken in the preparation of this publication. However Royal Steel Industries does not accept responsibility for ant loss or
other damages caused to any person or company as a result of the information contained herein.



Class Nominal Pipe Size Slip On Screwed Socket Weld Lap Joint Blind Welding
Neck
mm inch
;
15 E j ; 0.91 0.91 0.91 0.91 1.36
20 ) 1.36 1.36 1.36 1.36 1.59
25 A% 1.59 1.59 1.59 1.82 1.82
32 4% 2.04 2.04 2.04 2.72 2.50
40 & 2.95 2.95 2.95 3.63 3.63
50 3.63 3.63 3.63 454 4.54
65 e 5.45 5.45 4.99 6.81 6.36
80 ©) 6.81 6.81 6.36 9.08 8.17
%0 (3%) 953 9.53 9.08 13.17 —
100 (4) 14.98 14.98 14.07 18.61 16.80
125 () 28.60 28.60 28.60 30.87 -
150 (6) 36.32 36.32 35.41 39.04 o
200 ®) 44.04 44.04 50.85 63.11 oo
250 ) 80.36 80.36 88.53 104.87 oo
300 (12) 97.61 97.61 108.96 133.93 o000
350 (14) 117.59 117.59 131.66 148.91 e
400 (16) 166.16 166.16 181.60 239.26 e
450 (18) 216.10 216.10 212.93 301.91 et oy
500 (20) 277.85 277.85 274.22 388.17 e
500 (24) 397.70 397.70 393.16 533.45 wison
15 (%) 2.72 2.72 2.72 1.82 3.18
P A 2.72 2.72 272 2.72 3.18
25 ) 3.41 3.41 3.41 4.09 3.86
32 (%) 454 4.54 454 4.54 4.54
40 1%) 6.36 6.36 6.36 6.36 6.36
50 @ 9.99 9.99 9.53 11.35 10.90
65 o 16.34 16.34 13.17 15.89 16.34
80 ) 14.07 14.07 11.35 14.53 13.17
100 — 24.06 24.06 52 ; 3 gg.gg gg (1) i
125 37.68 37.68 : . .
150 Eg; 49.03 49.03 47.67 51.30 49.94
200 ®) 78.09 78.09 85.35 89.44 84.90
250 0) 111.23 111.23 125.76 131.66 121.67
300 (12) 148.00 148.00 168.43 187.50 168.89
350 (14) 172.52 172.52 180.24 224.28 255.15
400 (16) 208.38 208.38 221.55
450 (18) 293.74 293.74 304.18 281.03 310.99
500 (20) 359.57 359.57 394.07 399.52 419.50
600 (24) 671.92 671.92 753.19 502.58 528.46
952.95 956.58
15 (%) 2.72 2.72 272 1.82 3.18
20 (%) 2.72 2.72 272 2.72 3.18
25 ) 3.41 3.41 3.41 4.09 3.86
32 (1 %) 4.54 4.54 4.54 4.54 4.54
40 1 %) 6.36 6.36 6.36 6.36 56
) @ 9.99 9.99 9.53 11.35 o190
o %) 16.34 16.34 13.17 15.89 =
o @) 2179 21.79 17.25 21.79 T
— @ 33.14 33.14 34.05 33.14 e
5 59.93 59.93 62.65 64.47 e
125 " 74.46 74.46 77.18 7219 By
150 EB) 117.13 117.13 120.84 137.11 s
228 (10)) 197.94 197.94 220.19 230.18 B
s (12) 302.82 302.82 340.05 351.85 R
15 A 3.18 3.18 3.18 3.18 3.63
20 (%) ) 4.09 3.63 454 4.09
25 A) 5.45 5.45 5.45 5.45 5.90
32 A %) 8.17 8.17 7.72 8.17 9.08
40 (1%) 11.35 11.35 10.90 11.35 12.71
50 @) 17.25 17.25 16.80 17.71 19.07
o5 2%) 24.97 24.97 24.06 25.42 23.61
80 ) 37.68 37.68 36.32 39.04 42.68
by ) 57.66 57.66 55.39 60.38 66.28
— 5) 95.34 95.34 92.62 101.24 110.78
o ®) 146.64 146.64 14256 156.63 171.61
200 ® 220.19 220.19 213.83 241.98 261.50
950 (10) 419.95 419.95 407.24 465.35 484.87
200 (12) 590.20 590.20 572.95 644.66 730.03




SLIP - ON FLANGE

WELDING NECK FLANGE

BLIND FLANGE

4350 LF2

AJS0LF3

ANE2F304

ATEZFI04L 0

ANBZFIEL o35

Max
ATB2F321 008
Max

ABZFIB Ti 008
Ml

Material Specifications for forged Components as per ASTM
(Flanges, Fittings & others)

Chemical Compositon

S

Max

0.045

o040

0.040

0.040

0.030

0.030

Cr

Mo

Tensile
stength

Physical Properties (Mandatory requirement)

Yeild
Strength Elong.

Ti PSK(Kg/mm2) PSI(Kg.MM3) %

TO000
(48.3

60000 1o 85000

(42.25 1o 50.86)
70000 to 95000
(493 10 B6.9)

00 fo 95000

(52.8)

70000
(48.3)

TS000
(52.8)

TO000
(49.3)

75000
(52.8)

75000
{52.8)

a) Grade F321 Tl shall have, Tl not less than 5 Times of C and not more than 0.70%

36000

36000
{21.13)

36000
(25.35)

ITS00
(26.4)

40000
(28.17)

D000

(28.17)
40000
(28.17)

45000
(3.7

40000
(28.17)
30000
(21.13)
25000
(17.8)
10000
21.33)
25000
(17.6)

30000
21.13)

Reduction
of area

%

Impact Values
Min Average Test Temp

1bf(j) 1bf(j) oF (oC) BHN

10(14) 13(18)  -20(-289) 197

Max

12(186)  15(20) -50{-45.6)

12 (18) 15(20)  -1504-101.1)



GENERAL TOLERANCES

1. Facings
Required tolerances for various flange and flanged fiting
facings are as follows:

1.1 Inside and outside diameter of large and small tongue
and Groove and female, + 0.5 mm

1.2 Outside diameter, 2.0 mm Raised face, + 1.0 mm

1.3 Outside diameter, 7.0 mm Raised face, + 0.5 mm

2. Flange Thickness
Required tolerances for flange thickness are as follows.
NPS -<18 + 3.0,-0.0 MM
NPS,.- 20 +5.0,-0.0 MM
The plus tolerances is applicable to bolting bearing

surfaces whether as forged, as cast, spot-faced or back-
faces

3. Welding End Flange Ends and Hubs

3.1 Outside Diameter.Required tolerances for the
nominal outside diameter dimension A of figs. Welding end
of welding neck flanges are as follow:

NPS-<5 +2.0,-1.0 mm
NPS..- 6 +4.0,-1.0 mm

3.2 Inside Diameter.Required tolerances for the nominal
inside diameter of welding ends of welding neck flanges
and smaller bore of socket welding flanges (dimension B
in the referenced figures) are as follows.

NPS-<1 +1.0 mm
12-<NPS-<18 +1.5mm
NPS,.- 20, + 3.0, 1.5 mm

3.3 Hub Thickness. Despite the tolerance specified for
dimensions A and B, the thickness of the hub at the
welding end shall not be less than 87%2% of the nominal
thickness of the Pipe, having an under tolerance of 2.5%
for the pipe wall thickness to which the flange is to be
attached, or the minimum wall thinkness as specified by
the purchaser.

4.0 Length Through Hub on Welding Neck Flanges
The required tolerances for the length through hubs on
welding neck flanges are as follows.

NPS-<4 +1.5mm
5-<NPS-<10 11.5,-3.0 mm
NPS..- 12, + 3.0, mm -5.0 mm

5.0 Flange Bore

5.1 Lapped, Slip-on, and Socket Welding Flange
Bores.

The required tolerances for the lapped, slip-on and socket
welding neck flanges are as follows.

NPS-<10 + 1.0, -0.0 mm
NPS..- 12, +1.5,-0.0 mm

5.2 Counterbores, Threaded Flanges. The required
tolerances for threaded flange counterbores are as
follows.

NPS-<10
NPS,.- 12,

+ 1.0, -0.0 mm
+ 1.5, -0.0 mm

5.3 Counterbores, Socket Welding Flanges. The
required tolerances for socket and counterbores is as
follows.

Y2-<NPS-<3 +0.25 mm
6.0 Drilling and Facing

6.1 Bolt Circle Diameter. The required tolerance for all
bolt circle diameters is
+ 1.5 mm

6.2 Bolt Hole to Bolt Hole. The required tolerance for the
center-to-center of adjustment bolt holes is + 0.8 mm

6.3 Bolt Circle Conventricity. The required tolerance
for concentricity between the flange bolt circle diameter
and machined facing diameters are as follows.

NPS-<27
NPS-<3

0.8 mm
1.5 mm



Table D for working Steam Pressure upto 50 Ibs per Sq. Inch.

Nominal ~ O.D. of
Pipe Size Pipe

27132"
1.1/16"
1.11/32"
1.1116"
1.29/32"

10.3/4°
12.3/4"
14"
16"
18"
200
24"

DIMENSION OF PIPE FLANGES AS PER TABLES BS-10

Dia. of
Flange

251147
27314
321127

Dia. of
Soltr-lle Solt

British Standard Pipe Flanges

No. of Dia. of

OGO GO 0D 0000 & & faboddboboB

Thickness

Table E for working Steam Pressure upto 50 Ibs and upto 100 Ib per Sq. Inch.

Nominal
Pipe Size

Dia. of
Flange

13.1/4"
14.1/2

16"

18"
20.3/4"
22314
25.1/4"
27.3/4"
32.1/2"

Dia. of
Solt r-I le

29.3/4"

COwmmEos BAALLLAR

No. of Dia. of

Solt Bolt

Thickness

Table H for working Pressure above 150 and upto 550 Ibs per Sq. Inch.

Table F for working Pressure above 100 and upto 150 Ibs per Sq. Inch.

Dia. of
Flange

Dia. of No. of Dia. of
Bolt Circle Bolt Bolt

Nominal
Pipe Size

Nominal
Pipe Size

Dia. of Dia.of No.of Dia.of

Flange Bolt Circle Bolt Bolt Thickness

Thickness

19.1/4”
21.314°
247
26 1/2"
29"
331127

12.3/4"
14"
15°

17.1/4"

19.1/2"

21.3/4"
24"

26.1/2"

30.3/4"

[ N e NN -

1.1/8"
1.1/8"
1.1/4"

13.1/4
14.1/2"
16"
17"
19.1/4"
21.3/4"

7.14/2"
9.1/4"
10.1/4"
1.1/2
12.3/47
14"

15"
17147
19.1/2"

COCOCOO O B bbb




British Standard Pipe Flanges

TableJ:Forworkingpressureabove250lbandupto 250 Ib per Sq. Inch. Table K: For working pressure above 350 Ib and upto 450 Ib per Sq. Inch.
Nominal Dia.of Dia.of No.of Dia.of T Nominal Dia. of Dia. of No. of Dia. of .
Pipe Size Flange Bolt Circle Bolt Bolt Thickness Pipe Size  Flange  Bolt Circle Bolt Bolt  Thickness

e - - S

For %2" and 5/8" Bolts the diameters of the holes 1/16" in Larger than the bolts
For 3/4" bolts and sizes above, the diameter shall be 1/8" in Larger then the Bolts.

BRITISH STANDARDS PIPE FLANGES
PRESSURE-TEMPREATURERATINGS FOR CARBON STEEL FLANGES

TEMPERATURE
oF 0-450 500 550 600 650 700 750 800 825 850 875 900 e i
Table -17.8 raulic Test
oC to 260.0 287.8 315.6 343.3 3711 399 427 441 454 468 482 Pressure

232.2

“MAERITMO
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NOM
BORE

3/4

11/4

11/2

21/2

31/2

18

20

24

STANDARDS Alldimensionsareinmm and confirm to ANSI B 16.9 and MSS. SP-43
RADIUS :RadiusofShortRadiusElbows is 1 times nominal pipe diameter, Radius of Long Radius Elbows is 1 %2 time nominal pipe diameter.
MATERIAL OF CONSTRUCTIOMNS:S. 30/304L/316/316L/321 Carbon Steel and Alloy Steel.

PIPE
0.D.

21.34

26.67

33.40

42.16

48.26

60.32

73.02

88.90

101.60

114.30

141.30

168.27

219.07

273.05

323.85

355.60

406.40

457.20

508.00

609.60

BUTT WELDING FITTINGS TO ANSI B16.9
STAINLESS STEEL ASTM A 403/CARBON STEEL ASTM A 234

WALL THICKNESS RADIUS

58

1.65

1.65

1.65

1.65

1.65

1.65

211

211

211

211

2.77

2.77

2.77

3.40

3.96

3.96

4.19

4.19

4.76

5.54

108

2.1

2.1

277

277

2.77

2.77

3.05

3.05

3.05

3.05

3.40

3.40

3.76

4.19

4.57

4.76

4.76

4.76

5.54

6.35

408

2.77

2.87

3.38

3.56

3.68

3.91

5.16

5.49

5.74

6.02

6.55

711

8.18

9.27

9.52

9.52

9.52

9.52

9.52

9.52

80S

3.73

3.91

4.55

4.85

5.08

5.54

7.01

7.62

8.08

8.56

9.52

10.97

12.7

12.7

12.7

12.7

12.7

12.7

12.7

127

1D

127

19.056

25.4

31.75

38.1

50.8

63.5

76.2

88.9

101.6

127.0

152.4

203.2

254.0

304.8

355.6

406.4

457.2

508.0

609.6

1.5D

19.05

28.57

38.1

57.15

76.2

95.25

114.30

133.35

152.4

190.5

228.6

304.8

381.0

457.2

533.4

609.6

685.8

762.0

914.4

)

38.10

50.8

63.5

76.2

101.6

127.0

152.4

177.8

203.2

254.0

304.8

406.4

508.0

609.6

711.2

812.8

914.4

1016

1219

3D

38.1

57.15

76.2

95.25

114.3

152.4

190.5

228.6

266.7

304.8

381.0

457.2

609.6

762.0

914.4

1066

1219

1372

1524

1829

A

127

19.05

25.4

31.75

38.10

50.8

63.5

76.2

88.9

101.6

127.0

152.4

203.2

254.0

304.8

355.6

406.4

457.2

508.0

15.9

222

34.0

44.0

50.8

57.2

63.5

82.6

95.3

127.0

158.7

190.5

2222

254.0

285.7

317.6

381.0

254

28.6

38.1

47.6

57.2

63.5

76.2

85.7

95.3

104.8

123.8

142.7

177.5

215.9

254.0

280.0

304.8

343.0

381.0

431.8

254

254

38.1

38.1

38.1

38.1

38.1

50.8

63.5

63.5

76.2

88.9

101.6

127.0

,152.4

165.1

177.8

203.2

228.6

266.7

34.9

42.8

50.8

63.5

73.0

92.0

104.8

127.0

139.7

157.2

185.7

215.9

270.0

324.0

381.0

412.8

470.0

533.4

584.2

698.5

SHORT

o
o
©

50.8

50.8

50.8

50.8

63.5

63.5

63.5

76.2

76.2

76.2

88.9

101.6

127.0

152.4

152.4

152.4

152.4

152.4

152.4

76.2

101.6

101.6

101.6

152.4

152.4

152.4

152.4

152.4

203.2

203.2

203.2

254.0

254.0

305.0

305.0

305.0

305.0

305.0

50.8

50.8

50.8

50.8

63.5

76.2

88.9

88.9

101.6

101.6

127.0

139.7

152.4

177.8

203.2

330.2

355.6

381.0

508.0

508.0

42

7

62

72

82

98

118

130

140

168

188

215

270

330

400

20

25

25

30

35

40



FORGED SCREWED FITTING TO ANSI B-16.11 3000/6000 LBS. THREAD TO ASA B 2.1

HALF COUPLING = G/2

(DIMENSIONS IN MM)

NOM PIPE 3000 LBS. COMMON FACTORS 6000 LBS.
18" 10.3 21 22 17 32 16 19 1 10 40 [ 25 25 19 32 22
Zs 13.7 25 25 19 35 19 25 16 11 43 3 6 32 29 33 22 B85 25 27
3/8” 17.2 29 88 22 38 22 25 17.5 13 48 4 8 38 33 38 25 38 32 27
12" 213 33 38 25 48 29 32 22 15 51 5 8 46 38 46 29 48 38 33
3/4” 26.7 38 46 29 51 685 37 27 16 57 6 10 51 44 56 58 51 44 38
17 33.4 44 56 33 60 44 41 35 19 64 6 10 60 51 62 35 60 57 43
1114 422 51 62 35 67 57 44 44.5 21 70 7 14 72 60 75 43 67 64 46
11/2” 483 60 75 43 79 64 44 51 21 79 8 16 80 64 84 44 7 76 48
2" 60.3 64 84 45 86 76 48 63.5 22 88 9 17 94 83 102 52 86 92 51
21/2" 73.02 83 102 52 92 92 60 76 27 118 10 21 122 g5 121 64 92 108 64
3" 89.0 95 121 64 108 108 65 89 29 121 10 65 140 106 146 79 108 127 68

4" 114.5 114 152 79 121 140 68 117.5 32 150 13 25 180 114 152 79 121 159 75

90 ELBOWS 45 ELBOWS

[
R \

NOM PIP 3000 LBS COMMON FACTORS 6000 LBS

1/8” 10.3 22 18.5 26 16 40 17.3 32 17.5 10 10.7 10 5 8 22 22 20 25 46
1/4” 13.7 22 22 26 18 43 21.2 32 17.5 10 141 10 ) 8 27 25 24 25 51
3/8” 17.2 25 25 26 19 48 254 36 19 10 17.6 10 3 9 27 28 28 26 60
172" 21.3 27 32 30 21 51 31 43 22 10 21.7 10 6 13 31 34 34 31 72
3/4” 26.7 34 38 36 pz 57 37 50 25 13 27 13 6 13 37 42 41 35 80
1 334 37 46 40 25 64 452 60 27 13 33.8 13 9 17 42 50 50 40 94
11/4” 422 42 56 40 29 70 55 70 30 13 42.6 13 9 17 47 59 58 41 100
11/2" 48.3 47 62 40 30 79 61.4 78 32 13 48.7 13 9 17 53 67 66 43 122
2 60.3 56 75 52 37 89 75 95 38 13 61.2 16 15 23 59 84 83 )
21/2" 73.02 60 92 52 48 114 91.3 125 38 16 73.8 16 14 24 102 56
& 89.00 76 110 52 51 127 108.8 140 44 16 89.8 16 14 24 121 58
4" 11450 88 137 58 150 136.9 48 19 115.5 19 14 24 152 64



