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(#413%) Imperial

Tl (BERESRE)
PIPE SCHEDULE (ASTM OR API STANDARD)

B8 (EERESIRE)
PIPE SCHEDULE (ASTM OR API STANDARD)

(A HIFR)

Nomina} ob
1;15: 55 10s 10 20 30 STD | 40S 40 60 Xs 808 BO 100 120 140 160 XXS
inek/mm | inches
1/8 g 0.068 0.095 0.085
[ 0.405 | 0.24 0.31 0.31
1/4 ' 0.088 0.119 0.119
g | 0540} 0.42 054 0.54
3/8 - 0.081 0.126 0.126
10| ©87 0.57 0.74 0.74
1/2 0840 0.108 0.147 0.147 0.188 0.294
15 - E .85 1.09 1.09 1.31 1.71
34 + 080 0.113 0.154 0.154 0.219 | 0.308
20 : 1.13 .47 1.47 1.94 2.44
1 4315 9.133 0.179 0.179 0.250 0.358
25 : 1.68 217 2.17 2.84 3.66
1Y 0.140 0.191 0.19% 0.250 | 0382
4 1.660
32 i - 2,27 3.00 3.00 3.76 5.21
1Y 1o0e | 0.148 0.200 0.200 0.281 0.400
40 : 272 2.63 3.63 4,86 6.41
2 0.154 0.218 0.218 0.344 0.436
2.375
50 ) : 3.85 5.02 5.02 746 9.03
21, sgrs | 0.203 0.276 0.276 0375 | 0.582
65 : - 579 7.68 7.68 10.01 13.60
3 3500 | 0.216 0.200 0300 0.438 | 0.600
80 : : 7.58 10.25 10.25 14.32 18.58
3 i 0.226 0.318 0318 - -
A : . '
gp | 900 9.11 12,50 12.50 . -
Fl as00 | 0.257 0.337 0.337 0.438 0.531 0.674
100 ) ; 10.79 14.98 14.98 19.00 22.51 27.54
5563 1 0.258 0.375 0.375 £.500 0625 [ 0150
125 - ; 14.62 20.78 20.78 27.04 32,96 38.55
6525 | 0.280 0.432 0.432 0.562 0719 |  0.864
150 18.97 28.57 28.57 36,39 45.35 53.16
5.625 0250 | 0277 | 0322 0.406 | 0.500 0500 | 0594 | 0719 | 0812 | 0906 | 0875
200 22,36 24.70 28.55 3564 | 43.29 43.39 50.95 60.71 67.76 74,69 72.42
10 16.750 0.250 | 0ao7 | 0365 0500 | 0.500 0594 | 0719 | 0844 | 1000 | 1425 | 1.000
250 ’ 2804 | 3424 | 4048 5474 | 54.74 84.43 | 77.03 | 8929 | 10413 | 11564 | 10413
12 12.750 0250 | 0330 | 0375 0562 | 0500 0688 | 0844 | 1.000 1125 | 1312 1.000
300 33.38 43.77 46.56 73.15 65.42 88.63 | 107.32 | 125.49 | 139.67 | 16027 | 125.49
14 14.000 0312 | 0375 | 0375 0.594 | 0500 0.750 | 0.838 | 1.08a 1.250 | 1.406
350 45,61 5457 1 5457 85,05 | 72.08 106.13 | 130.85 | 15079 | 170.21 | 18¢.11
16 16.000 0312 | 0375 | 0.375 0656 | 0.500 0.84a [ 1.031 1.218 1.438 | 1584
400 5227 | 6258 §2.58 107.50 | 8277 136.61 | 164.82 | 19243 | 223.64 | 24525
18 18.000 0.312 0.438 0.375 6.750 0.500 0.938 +.156 1.375 1.562 1.781
450 58,94 | 82.16 70.5% 13§17 | 93.48 170.92 | 207.06 | 24414 | 2742z | 30850
20 20,060 0375 | 0500 | 0375 0.812 | 0.500 1.031 1.281 1.500 | 1.750 1.969
500 78.60 | 10443 | 78.80 166.40 | 104.13 208.87 | 25610 | 29637 | 34108 [ 37947
22 22,000 0375 | 0500 | 0375 0875 | 0500 1125 | 1375 | 1625 | 1875 | 2125
550 86.61 | 114.81 86.61 197.41 | 114.81 250.81 | 302.88 | 35361 | 403.00 | 451.06
24 24.000 0375 | 0562 | 0.575 0.968 | 0.500 1219 | 1531 1812 | 2062 | 2344
600 9452 | 14088 | 9462 238.35 | 2548 29658 | 967.29 | 4209 | 48312 | 54213
26 26.000 0.500 - 0.375 0.500
650 13617 - | 10283 136.17
28 28.000 0.500 | 0625 | 0375 0.560
700 146.85 | 182.73 | 11084 146.85
30 30.000 6500 | 0625 | 0375 0.500
750 15753 | 195.08 | 118.85 187.63
32 32.000 0500 | 0625 | 0375 oo
800 169,21 | 209.43 | 126.66 168.21
34 34.000 0500 | 0625 0.375 0.500
850 17880 | 202.78 | 134.67 178.89
36 36.000 0500 | 0625 | 0375 0,500
900 188.57 | 23613 | 14268 189,57
38 36.000 0.375 0.500
950 150.69 200.25
40 40.000 0.375 0500
1000, 158.70 210.93
32 42.000 0.375 0.500
1050 166.71 221,61
44.000 0.375 0.500
46110 17472 232.29 Wall Thickness = inches
486.000 0.37% 0.500 %\ _ .
{150 182.73 e Weight = Ibs./ff. (plain end mass)
48.000 0375 0.500 58, 108, 408, 808 - ANSI B36.19
1200; 190.74 253.65 )

Nominal 0D
pige 55 1
i 0s ! 10 20 30 | STD | 40S 40 60 XS B80S 80 | 100 | 120 140 | 160 | XXS
m/inch mm
6
i 103 1,73 2,41 2,41
037 0,47 0,47
18| 137 2,24 3,02 3,02
< 0,63 0.80 0,80
a8l 1 2,3 3,20 3,20
= 0,84 1,10 1,10
21 2,77
{72 3 3,73 3,73 4,78 747
1,27 1.62 162 y
o 1,95 2,55
| w7 2,87 agt 3,91 5,56 7,82
= 1,69 2,20 2,20 2,90 3,64
1 334 3,38 4,55 4,55 6,35 9,08
= 2,50 3,24 3,24 4,24 5,45
AR 3,56 4,85 4,85 6,35 9,70
3,39 4,47 4,47
40 5,61 777
AR i,gg 5,08 5,08 7,14 10,15
& 3. 541 5,41 7,25 3,56
2 603 5,31 g,ig 5,54 a7a | 11,07
- 5,16 , 7.48 11,11 13,44
1 73,0 A T.0% 7,01
ly 8,63 11.41 11.41 voe | boes
5 . . 14,92 20,32
3| ss9 1?’;3 7,62 7,62 1,13 15,24
- . 15,27 15,27 21,35 27,68
1| 1018 5.74 8,08 8,08 . .
5 2 1357 18,63 18,83 -
4| 1143 12,% B,56 8,56 11,13 13,49 17,12
- I 29,32 2232 28,32 33,54 41,03
5 1o b 42 45 5 el e
: \ \ 28 49,11 5743
150 , :
6| 1683 2;,;5 12.!;2 lg,:g 14,27 18,26 | 21,95
555 . X , 54,20 67,56 78,22
gl 2o ag,gf ag.g‘: 8,18 0,31 12,70 12,70 15,09 18,26 20,62 23,01 22,23
= 6.35 \ 42,55 53,08 64,64 64,64 75,92 90,44 | 100,92 | 111,27 | 107,92
ol 1 bR a2 | ep el en | zel as] 29
. ) \ . | X , 133,06 | 15615 | 17233 | 155,15
300 ) \
[
12| 2239 49.32 Gg.gg 73’32 14,27 | 12,70 1748 | 2144, 2540 | 2858 | 33,32 | 2540
555 — 7,92 g, ‘ 108,98 97,46 132,08 © 159,51 | 186,76 | 208,14 | 23876 | 186,97
14| 3556 e o 81.33 B?.gg 15.09 12,70 19,05 23,83 21,79 | s | s
o s'as 7, . ; 126,71 | 107,39 158,10 | 194,96 | 22485 | 28355 | 281,70
1 <084 s 77,33 gg,g:;i, gg,g:; 16,66 12,70 21,44 26,19 | 30,96 36,53 | 40,49
=0 6,35 7.92 ) s 160,12 | 12330 203,53 | 24556 | peeB4 | 33319 | 36535
11,13 8,53 19,08 12,70
18] 4572 7 * s ! 3 23,88 29,36 34,93 39,67 45,24
5 ?g,:;f 87,71 | 122,38 | 10518 205,74 | 139,15 254,55 | d0gez | se3se | aceps | 4sear
20| 5980 JSas 113’?3 1;2'{2 113,?3 20,62 12,70 26,19 32,54 38,10 | 44,45 [ 50,01
< 6,35 9,53 , \ 247,83 | 15512 311,17 | 381,53 | 441,40 | 508,11 | 564,81
op| 5588 Bl B 1;3,33 izg,?g 2;21,::; 12,1 28,58 34,93 41,28 47,63 £3,98
- 6,35 g. ) , X 171,00 373,83 | 45142 | 527,02 | 600,83 i 672,26
24| 6085 B 141'?3 22];,2: 143% 24,61 12,70 30,96 38,89 | 46,02 8237 ¢ 59,54
=5 : . ; . 355,26 | 187,06 442,08 | 547,71 | 640,03 | 72015 | 808,22
26| 6604 7,92 12,70 - 9,53 12,70
< 127,36 | 202,72 - 1 15287 202,72
28| 712 7,92 12,70 14,88 9,53 12,70
137,32 | 21868 | 271,21 | 164,85 218,69
750 01
30| 7620 7,92 12,70 14,68 9,53 12,70 &
147,28 | 23467 | 20218 | 178,84 234,67 |
800 '
3o 8128 7,92 12,70 15,88 9,53 1270 |
57,24 | 25064 | 312,15 | 188,82 250,64
850 -
34, 8636 7,92 12,70 15,88 9,53 12,70
5 167,20 | 266,61 | 332,12 | 200,31 266,51
36| 9144 7,92 12,70 15,88 9,53 12,70
176,96 | 282,27 | 35170 | 21256 282,27
950 s
ag| 952 9,53 12,70
1505 224,54 298,24 |
40| 10160 9,53 12,70
T 236,53 31422 |
42| 10868 9,53 12,70
248 52 330,18
1117.8 \ 9,23 12,70
66,50 B
115 o 345,18 § Wall Thickness = mm
46| 1168.4 \ 12,70 . \
T 6 272.25 35182 Weight = kg/m (plain end mass)
8 9,53 12,70 | 58, 108, 408, 80S - ANSI B36.19
284,24 377,79
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Mechanical properties Chemicai analysis {Ladle) TECh”fCB' standards Fquivalent specifications

Mechanische eigenschappen Chemische analyse {Smelt) Technische normen Equivalente specificaties

Valeurs mécanigues Analyse chimique Normes technigques Qualités equivalentes

Datos mecanicos Analists quimico Normas technicas Calidades equivalentes

Tensile Yield Elong- Material Manufact. Cimensional
Materiat strength point tion _standards standards standards
Materiaal treksterkte ! rekgrens| Rek C Si Mn P $ Mo Cr Ni Div. Material fapricage Afmetingen ASTM APt BS DIN DIV
N/mm? min N/mmé % Min. k3 % % % max. | % max. % % % norm. norm. norm.
DIN 1826/2 DIN 162672 DIN 2458

St 33 290-540 185 18 . — e — DIN 17100 DIN 2440/24411 DIN 2440/2441 A120 1387 150-85
St. 34-2 335-410 205 28 max. (.15 — — 0,050 0,050 DiN 1626/3 DIN 1826/3 DIN 2458
St. 37-2 340-470 235 25 max. 017 - — 0,050 0,050 N max. 0,009 DIN 17100 DiN 1626/3 DIN 2458 AB3 Gr A SLI-Gr A 3601 ERW 320
St. 42-2 410-490 255 20 |max 025 — o 0080 | 0,050 DIN 1626/3-4| DIN 1626/3-4 | DIN 2458 A 53GrB SLGrB 3601 ERW 410 Eurenorm 25 Fe 430 A
St. 44-2 410-540 275 22 |max. 021 — - 0050 | 0,080 N max. 0,000 DIN 17100 DIN 1626/3-4 | DIN 2458 A 53GrB 5LGrB 4360-43C Euranorm 25 Fe 430 B
St. 44-3 410-540 278 22 {max 020 — — 0040 | 6,040 DIN 17100 | DIN 1626/2-4 | DIN 2458 A S3GrB 5L GrB 4360-43C Euronorm 25 Fe 430 C
St 52-3 490-630 355 22  lmax.0,20 |max. 055| max. 1,60 | 0040 | 0040 DIN 17100 DIN 1626/3-4 | DIN 2458 A381-¥52 SLX-X52 4360-50C Eurenorm 25 Fe 510C/FG 36
5135 340-440 235 25 Imax.0,18 — - 6,050 | 0,050 DIN 1629/3 | DIN 1629/3 DIN 2448 A 53 GrA 5L Gr A 3601-5 360
St. 45 440-540C 255 21 |max. 0,25 — — 0,050 | 0,050 DIN 1629/3 | DIN 1620/3 DIN 2448 A B53CGrB 5L Gr B 3601-8 410
St. 52 510-610 355 22 |max. 0,20 | max.0,55| max. 150 | 0,050 | €050 DIN 1629/3 | DIN 1629/3 DIN 2448 A252 Gr 3 5LX-X52 1775-HFS23 A519-1518
St. 35.8 360-480 235 25  Imax. 017 | 0,10-0,35| 0,40-0,80 0,040 0,040 DIN 17175 DIN 17175 DIN 2448 A106 Gr A 5L Gr A 3602-HFS 360 BS3059 pt 2 360
5t.45.8 410-530 255 21 max. 0,21 ] §,10-0,35 0.4071,20 0,040 0,040 OIN 171’75 Din 17175 DIN 2448 A108 Gr.B 5.GrB 3602-HFS 410 BS 3601 S 410
15Mo3 450-600 270 22 0,12-0.20 § 0,10-0,35 | 0,40-0,80 (,035 0,035 0,25-0,35 — DIN 17175 OIN 17175 DIN 2448 A335 M1 - 3059-243
13 Cr Mo 44 440-580 290 22 0,10-0,18 | 0,10-0,35{ 0,4G-0,7C 0,035 0,035 0,45-0,65 | 0,70-1,1C DIN 17175 DIN 17175 DIN 2448 A335P11-P12 - 3604-620 BS 3059-620
10 Cr Mo 10 450-600 280 20 0,08-0,15 | max. 0,50 040-0.70 G035 0,035 0,80-1,20 | 2,00-2,5C Din 17175 DiN 17175 DIN 2448 A335 P22 3804622 — BS 3059-622/440
12 CrMo 125 4103-540 176 21 max. 0,151 0,30-0,50 { 0,30-0,60 .030 0,030 0,45-0,65 4,0-6,0 Vd TUV 1207 | DIN 17175 DN 2448 A335 PS — 3604-625 —_
TT 5t. 35 345-445 225 25 max. 0,17 | max. 0,35 | min-040 0,045 0,045 SEW 680 DIN 17175 DiN 2448 A333 Gr 1 — _
TT St. 4% 445-540 265 21 max. 0.20 | max. 0,35] min. 0,45 0,045 0,045 SEW 880 DIN 17175 DiN 2448 A333Grs — 3603-410
10 Ni 14 445-640 345 20 |max.0,12 }0,10-0,35 | 030-0.60 | 0035 | 0,035 3,20-3.80 SEW 680 DIN 17175 DIN 2448 A333 Gr 3 — 3603-503
St.E36 500-640 345 22 {max. 0.20 | 0,16-0,50 | 0,90-1 860 0,040 0,040 SEW (89 DIN 1628/4 DIN 2448 A381-Y52 API-5LX-X52 4360-50C Fe 510C/FG 36
A 53-GrA min. 330 205 variabte|max. 0,25 — max. 0,95 0,050 0,060 A 53 A 53 ANSI-B 3610 = 5L Gr A 3601-8380 S5tas BS 3601 ERW 360
A 53-Gr B min 415 240 |variable|max. 0,30 - max. 1,20 | 0050 | 0060 A 53 A 53 ANSI-B 36.10 - 5L Gr B 3601 8410 5t 45 BS 3601 ERW 410
A106- Gr A min. 330 205 28 |max.025 | min 0,10 [ 0,27-093 | 0048 | 0058 A106 AT0B/A530 ANSI-B 36,10 — 5L Gr A 3602 HFS 23 51358
AT106-GrB min. 415 240 22 max. 0,30 { min. 0,76 | 0,29-1.06 0,048 0,058 Al08 A106/A530 ANSI-B 36,10 — 5L GrB 3602 HFS 27 51458
A333Gr1 min. 379 207 28 |max. 030| — 0.40-1,06 | 0050 | 0060 AZ33 A333/A530 ANSI-B 36.1C - — — TTStas
A333GrE min. 414 241 22 max. 0,30 | min, 0,10 | G,29-1.06 0,048 0058 A333 A333/A530 ANSI-B 36.10 — — 3603.410 TT St 41
A333Gr3 min. 448 241 22 max. 0,19 | 0,18-037 | 0.31-0,64 0,656 0,050 3.18-3.82 A333 A333/AB30 ANSI-8 36.10 — a5603-503 10Ni14
A 335 Gr P1 min, 379 207 22 |0,10-0,20 | 0,10-0.50 | 0,30-G,80 | 0045 | 0045 | 0,44-065 — A335 A335/A530 ANSI-B 36,10 - - 3050243 15 Ma 3
A 335 GrP11 . min. 414 207 22 max. 0,15 | 0,50-1.00 | G,30-0,60 0,030 0,030 0,44-085 | 1,00-1,50 A335 AJ35/A530 ANSI-B 36.10 — — 3604-620 13 Cr Mg 44
A 335 GrP12 min. 414 207 22 Imax. 015 max 050 | 0.30-061 | 0045 | 0045 | 0,44-085 | 0,80-1,25 A335 A335/A530 ANSI-B 36.10 — — 3604.620 12 Cr Mo 44
A335 Gr P22 min, 414 207 22 lmax.0.15|max 0,50| 0,30-0,60 | 0030 | 0,030 | 087-113 190260 A335 A336/A530 ANSI-B 36.10 - 2604-622 10 Gr Mo 910
A 335 GrPS min. 414 207 22 max. 0,15 | max. 0,50 0,30-0,60 0,030 0,030 0,45-0,65 | 4,00-8,00 A335 A335/A530 ANSI-B 36.10 — — 3604-625 12 Cr Mo 195
BS 1387 325-465 —_ 20 — — — 0,080 ¢.060 BS 1387 BS 1387 B8S 1387 A 120 — S133
BS305%9 pt1-HFS 320 | 3206-480 195 25 max. 0,16 - 0,30-0,70 G,050 0,050 BS 3059 BS 305% BS 3059 A106 Gr A 5L Gr A — 5ta5
BS3059 pt1-ERW 320 320-480 195 25 max. 0,19 — 0,30-0,7C 0,050 0,050 BS 3059 BS 3059 BS 3059 A S3GrA 5l Gr A — 5t 34-2
BS 3059 pt2 380 360-500 215 . 24 max. 0,17 | max. 0,351 0,40-0,80 0,045 0,045 BS 3059 BS 3059 BS 3059 A106 Gr A 5L GrA s 51358
BS3059 pt2 440 440580 245 21 [012-0,18 | 0,10-035] 0,96-1.20 ; 0040 | 0,035 BS 3059 BS 3059 BS 3059 A106 Gr B 51 Gra — 5t45 8
BS5S3059 pt2 243 450-600 250 22 0,12-0,20 | 0,10-0,35 | 0,40-0.8C 0,040 0,040 0,25-0,35 Al met 0,026 max 88 3059 88 3059 BS 3059 A335 1 — — 15 Mo 3
BS305% ptZ 620 460-610 180 22 0,10-0,15 | 0,10-0,35 | 0,4C-0,70 0,040 0,040 0,45-0,65 | 0,90-1,20 Al met 0,026 max 88 3059 8BS 3059 BS 3058 A335 P11/P12 — e 13 Cr Mo 44
BS3050 pt2 622-440 | 440-590 175 20 [0.08-015 [max.050| 0,40-070 | 0,040 | 0040 | 0,90-120 | 2,00-250 Al met 0,020 max 8S 3059 83 3059 BS 3058 A335 P22 - — 0 Gr Mo 910
853601 5320 320-340 195 25 |max.016| — 030-070 | 0050 | 0,050 BS 3601 BS 3601 8 3600 A106 Gr A 5L Gr A -~ St35.8
BS3601 ERW 320 320-440 195 25 |max. 018 — 030-070 [ 0050 | 0050 BS 3601 BS 3601 85 3600 A 53GrA 5L Gr A - 51342
BS3601 5360 360-480 215 24 max. 0,17 [ max. 0,35 : 0,40-080 0,050 0,650 BS 3601 BS 3601 25 3600 A106 Gr A 5L Gr A — 5t358 BS 3602 pt1 HFS 360
BS3601 EAW 360 360-480 215 24 max. 0,17 | max. 0,35 0,40-0,80 0,050 0,050 BS 3801 BS 3601 BS 3600 A 53GraA 5L Gr A — St 37.2 25 3602 pt1 ERW 360
BS3601 5410 410-530 235 22 |max. 021 |{max.035| 0,40-120 | 0050 | 0050 BS 3601 BS 3601 BS 3600 At05 Gr B 5L GrB - St458 BS 3802 pt1 HFS 410
BS3601 EAW 410 410-530 235 22 |max. 021 |max.035| 040-1,20 | 0050 [ 0050 85 3601 BS 3601 BS 3600 A 53GrB 5LGrB — $144.3 B3 3602 ptt ERW 410
BS3601 SAW 410 410-530 236 22 max. 0,25 — max, 1,20 0,050 Q050 B85 3601 BS 3601 BS 3600 A B3GrB sLGrB — 5t443 BS 3602 pt2 SAW 410
BS3603 HFS 410 410-530 235 22 max. 0,20 |max. 0,35 060-1,20 0,645 0,045 Al met 0.015 max BS 3603 B85 3803 BS 3800 A3 Gro — TT St 41
BS 3803 HFS 503 440-590 245 16 max. 0,15 | 0,15-0.35 | 0.30-0.80 0,025 0,020 3,25-375 BS 3603 BS 3603 BS 3800 A3 Gr3 — — 10 Ni 14
BS3604-620 {N) 460-6810 180 22 ¢,10-0,15 { 0,10-0,35 | 0,40-0,70 0,040 6,040 0,45-0,65 | 0,70-1,10 Al met 0,020 max BS 3604 BS 3604 BS 3600 A335 P11/P12 r — 13 Cr Mo 44
BS3604-622 490-640 275 20 |0,08-0,15 |max. 05¢ | 0.40-3.70 0,040 0,040 0,80-1,20 | 2,00-2,50 Al met 0.020 max BS 3604 BS 3604 BS 3600 A335-P22 — — 10 Cr Mo 910
BS3604-625 450-600 170 20 max. ¢,15 [ max. 0,50 | 0,30-0,60 0,040 (.040 0,45-C,65 | 4,00-6,00 BS 3604 BS 3604 BS 3600 A335-P5 - — 12 Cr Mo 185
BS4360-43C 430-540 255 22 |max.021|max 040| max. 120 | 0050 | 0,050 BS 4360 8S 4360 — AS3 Gr B 5L Gr B/SLX-X42 — St 45/St 44.3 Euronorm 25 Fe 430 C
BS4360-500 490-640 355 20 max. 0.20 { max. 0,40 | max. 1,40 0.050 0,050 Nb 0,003-0,1¢ BS 4360 B8 4360 — — SLX-X&2 — St523 Euronorm 25 Fe 510 C
B54360-500 490-640 355 20 imax. 0.20 | max. 0.40] max. 1,40 | 0040 | 0040 ¥ 0,003-0,35 BS 4360 BS 4360 — _ SUX-X52 (N} _ StE2 4 Edtomomm 25 Fe 510 D /Fg 36




TECHNICAL DATA

ALLOWABLE WORKING PRESSURE
SL6FLAEE D% 316 REME THEEHREES

ASTM A-269 T316 STAINLESS STEEL PIPES
OWABLE STRESS 18750 osi b 3250F 4 100°F ALLOWABLE WORKING PRESSURE AT TEMPERATURE
ALL - = si between - an
' P WITH ZERO ALLOWANCE FOR CORROSION AND/OR MECHANICAL STRENGTH
WALL THICKNESS
Tubing 020 028 035 049 063 083 095 109 120 ALLOWABLE WORKING PRESSURES for temperatures (in deg. F) not to exceed
0.D.
1/8 6881 10013 12656 . -
55 | 065 2180 2130 [ 2100 | 2090 | 2080 {2070 | 206G | 2040 { 2010 | 1950 [ 1840 |1710 | 1490 {1290 [ 1090 | 870 | 680! 510 | 381 | 299 | 235 |19l
3/16 4369 2156 11813 Pl 05 | os3 2830 | 2770 | 2720 | 2700 | 2400 {2690 | 2670 | 2650 | 2610 | 2520 | 2390 |2220 {1930 | 1680 | 1430 {1140 | 890 | 670 } 510 | 393§ 309 [ 251
405 1 109 4480 | 4380 | 4300 | 4280 | 4260 {4250 | 4230 | 4190 [ 4130 | 4000 | 3780 | 3500 | 3050 | 2670 | 2300 {1840 { 1440 |1080 | 810 | 640 | 500 | 405
1/4 4613 5906 8649 11738 BOS | 147 B250 | 110 | 6010 § 5970 | 5960 | 5940 | 5900 | SBE0 | 5760 | 5590 | 527¢ 4890 | 4260 | 3770 | 3320 | 2660 | 2070 [1560 1170 | 925 | 730 | 590
5_.‘? 065 1730 1600 | 1660 | 1650 | 1650 [ 1640 | 1630 [ 1620 | 1590 | 1540 [ 1460 {1350 |niso [roz0 | aso | 680 | 530 353;8 239 éag ;s? :952
) 0 083 2230 [ 2180 2150 (2130 [ 2130|2020 | 2116 12090 [ 2060 2000 | 1680 1750 {1500 [1320 [ 110 | 890 | 700 | 530 | 391 24
5/e 3619 4613 6731 9225 " IS 3650 | 3570 [ 3510 | 2490 | 3480 | 3470 | 2450 {3420 | 3370 | 3280 | 3080 {2860 [2430 | 2170 | 1850 {1480 | 1150 | 870 | 660 | 510 | 40i | 325
T 788 ppee . _ _ 805 | 154 5120 | 5010|4920 | 4900 {4880 |4870 | 4840 {4800 [ 4720 | 4560 {4320 -[4010 [3490 | 3070 | 2660 | 2130 | 1660 |1260 | 940 | 740 [ 560 | 469
/ : : ss | s 1370|1340 {1310 14310 {1300 11300 [ 1290 [ 1280 {1260 | 1220 [ 1050 {1070 | 930 | soo | 670 | sep | araf 213 [ 235 | 189 1 144 éé.é
s | 235012300 [ 2260 2040 | 2240 (2230 12200 |2200 [ 2160 | 2100 | 1980 {1840 11600 {1390 [ 1170 { 940 | 730 | 550 [ 4l1 | 323 | 254
142 2775 3975 5438 1181 ! 405 133 3410 {3340 | 3280 | 3260 | 3250 | 3240 13220 [3200 | 3150 | 3050 | 2880 {2670 [2330 |2020 | 1720 [ 1380 {1080 | 810 | 610 | 475 | 374 | 303
85 ¢ 19 4720 [ 4610 4530 4510 {4490 [4480 | 4450 {4410 [ 4350 {4220 3980 {3690 |3220 | 2820 | 2430 | 1950 [ 1520 |1150 | 860 | 680 | 530 | 429
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GLOSSARY OF TUBING TERMS

CARBON STEELS
Steels having properties that are principally determined by
the carbon content.

ALLOY STEELS
A steel to which one or more elements have been -added, in
addition fo carbon, to produce specific properties.

NORMALISING

This is a process of heating steel to a temperature of 50° C. to
100° C. above its transformation range, followed by cooling
in still air. Normalising refines the grain size, produces a more
uniform structure, softens mild steel but raises the tensile
strength of medium carbon steels.

ANNEALING

The heating and cooling of steel for the purpose of removing
stresses, altering ductility or changing the physical and metal-
lurgical properties. 18/8 stainless steels are annealed by heating
to WB50° —2050° F (1010° —1120° C) and rapid cooling from
high to low temperature. It is generally accepted that cooling
from quenching temperature to black heat should be achieved
within 3 minutes. Maximum softness is obtained by quenching
from the top annealing temperature range.

BRIGHT ANNEALING
Annealing in a controlled atmosphere so that no oxide or scale
is formed on the surface of the metal.

STRESS RELIEVING

Is a heat treatment given to relieve stresses which result in
improved mechanical stability and elastic properties of cold-
worked stainless steels. This heat treatment is usually in the
range of 650° —800° F (345° —430° ).

AUSTENITE

A non-magnetic solid solution of carbon in Gamma iron. Itis
very unstable below its critical temperature but is retained
in stable form at room temperature in certain alloys such as the
18%Cr — 8%Ni stainless steels. '

CARBIDE

‘A complex chemical compound of carbon with chromium, iron
or other elements which are sometimes found in stainless and
heat resistant steels. The guantity and form of carbide can
determine the properties of the steel. Chromium carbides
present on the grain boundaries of austenitic stainless steels
cause poor resistance to corrosion. This is usually due to im-
proper annealing, welding and quenching.

WELDING PROCESS

Tubing manufactured by the inert gas shielded arc welding
process provides complete fusion of the base metal. The weld
has the same composition as the tube and is free from harmful
inclusions,

FULL FINISHED

The weld bead has been entirely removed by either cold
drawing or swaging after which there is no weld bead either
on'the outside or inside of the tubing.

.

SWAGING

Swaging is a hammering operation on tubing after welding for
the purpose of removing the weld bead on both the inside and
outside; it also serves as a sizing operation.

PROFILE ROLLED _

As Welded or Annealed Circular Stainless Steel Tubes can be
supplied profile rolled in sizes 1" o.d. and over in 16 gauge
and lighter.

Profile Roiling Jmparts a smooth contour to the internal
surface by planishing of the weld area. Any visible evidence
remaining on the external and internal surfaces of the tube
does not detract from the widespread application for this type
of tubing, especially in the milk and food processing industries,
breweries, and other applications where smoothness of the
bore is the prime essential.

Profiie Rolled Tube can be considered as a substitute for
Drawn Welded Stainless Steel Tubing where the internal bore
finish is not regarded as critical. It should not be specified
in cases where optimum corrosion resistance is desired as
Drawr: Welded quality may be required to achieve the preferred
metaliurgical condition.

DRAWN WELDED

Welded Tubing which is subsequently cold drawn through a die
and over a plug. Cold drawing removes the internal weld bead,
breaks up the grain structure in the weld area so that optimum
corrosion resistance is developed in the weld area after proper
heat treatment. Cold drawing is used to produce intermediate
sizes or to give higher tensile strength if tubes are not required
in the annealed condition.

AS WELDED

As the name implies, this is tubing direct from the mill. It has
a higher yield point than annealed tube and is generally used
for decorative applications or in mildly corrosive conditions,

COLD DRAWING
The drawing of tubing through a hardened steel or tungsten

carbide die while at room temperature. Cold drawing can be

done with or without a plug or mandref on the inside. The

purpose of ‘coid drawing is to reduce the O.D. or wail or both,
produce a smooth surface finish and to break up weld structure
which results in re-crystallization when annealed.

SINKING

The process of reducing the diameters of tubes by drawing
through dies without any internal support in the tube. Except
for extremes in wall thickness (i.e. very thin or very thick)
the wall thickness remains unaltered by sinking.

PASSIVATING

The treating of stainless steel by dipping in a ditute solution of
nitric acid to remove free iron from the surface and improve the
corrosion resistance by forming a passive film on the surface.

PICKLING

Pickling is the immersion of a materal in an acid solution
for the purpose of removing oxide scale after annealing or
heat treatment. Mixtures of nitric and hydrofluorie acid in
water are the most effective and most widely used solutions
for the removal of scale from all the Chromium Nickel grades
of Stainless Steel.
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GLOSSARY OF TUBING TERMS

OVALITY

Out-of-raundness or difference between maximum and mini-
mum dimensions of O.D. obtained by careful micrometer
measurement for high and low points at any one section around
the tube. The ovality tolerance is considered to be a total
spread inside which both the maximum Q.D. dimension and
mintmum OQ.D. dimension must Tall.

TOLERANCE ON THICKNESS

Due to the nature of the hot working processes employed in
manufacturing a hot finished tube for cold drawirg, the mid-
paint of the inside diameter of the tube is not always coincident
with the mid-point of its outside diameter. This causes 2
variation in thickness around the tube.

Mid-point Mid-point
Qutside Inside
Diameter Diameter

Cold drawing will tend to eliminate this, but will not cem-
pietely remove it. The variation in thickness caused by the
non-coincidence of diameter mid-points is referred to as
eccentricity, and is defined as the difference between the
maximum and minimum thicknesses at any section along the
length of a tube. The allowable difference between the
maximum and minimum thickness is called the eccentricity
tolerance. |t is also necessary to apply a tolerance to allow
for the variation of the mean thickness from one tube to
another caused by tool wear, etc. The allowable variation of
the mean thickness from the nominal thickness is called the
mean thickness tolerance. The mean thickness is found by
taking the average of at least six equally spaced micrometer
readings of the thickness around any secticn along the length
of the tube.

INCLUSIONS
Particles of dirt, slag, etc., usually non-metallic, occuring in

steel which did not have time to float off before solidification
takes place.

DEFRASING (DEBURRING)
The operation of removing the ragged edges formed during
cutting from the tube ends.

SECTION TUBING

MNon-circular section tubing such as square, rectangles, ovals,
etc., are first made in the round form and roll shaped or drawn
as a supplementary operation,

MON-DESTRUCTIVE TESTING

This embraces all types of testing and inspection methods that
do not destroy the material under test. While it includes
methods that have been in operation for many years, such as
magnetic particle and pressure testing, it has recently become
more associated with ultrasonic and eddy current testing.

. PIPE

Pipe can be defined as tubing made to definite standards

-1 Wsually designated by the nominal inside diameter. 1t has fixed
- wall thicknesses and outside diameter established as standard

by the American Standards Association, the wall thickness

SRS d_ﬁottnc}ing upon the working pressures to be maintained. These

'xed wall thicknesses-are designated as Schedule numbers,

......... continued.

Schedule 5 and 10 pipe is normally used where comparatively
fow pressures are encountered and where butt weld fittings and
connections are to be made. Schedule 40 and 80 pipe is used
for high pressures and when threading is required.

NOMINAL BORE

In British and American practice there is a series of O.D. sizes
originally used for external threading to take fittings but
described in terms of the bore diameter associated with each
outside diameter, Tube or pipe of a stated Nominal Bore
therefore has the appropriate O.D. size listed in either
B.5.1387 or A.S.T.M.A.53.

VAN STONE ENDS

Method of jaining two tubes by flaring the ends at right .
angles and fitting a light back-up flange.

OXIDATION RESISTANCE -

Austenitic-Ferritic

The abitity' to resist oxi-
dation at elevated tem-
peratures has contribut-
ed to the ever widening
use of stainless steel in
industry. The sefection
of the proper grade of
stainless steel for a par-
ticular application is a

relatively complex prob-

lem and involves manu-

commended  tempera-
ture FHmits for satisfac-

Stainless Steels and Nickel Alloys

Recommended maximum tempera-
ture limits for satisfactory operation
under oxidizing conditions without
excessive scaling,

facturing, metallurgical, AlS Other Alloys Temperature
chemical and economic | Type No. o oS¢
considerations, Al-
though it is complex it | 301 1600 871
has been made easier by | 302 1600| 871
industrial research. Da- | 304-304L 1600; 871
ta accumulated through | 309 20001093
years of research and ex- | 310 2100|1149
perience gained in help- | 314 2100{1149
ing to solve varied ap- | 316-316L 1600| 871
plication problems are | 317 1600 871
now available to guide |32 1600; 871
the user in the solution | 347 1600 871
of his present problems. 410 1400( 760
430 1600| 871
When a metal is expos- 446 21001149
ed to elevated tempera-
tures for a long period Nickel 200 |1650| 899
of time, scale will form Nickel 201 |[1650! 899
‘of sufficient thickness Inconel 600 2150 (1179
to flake off, causing a Incoloy 800 | 2050 {1127
progressive loss of me- Incoloy 825
tal. The lowest tempe- Monel 400 11000 | 538
rature  at which this
phenomenon occurs is
referred to  as the
“scaling" temperature
of the material; the re- NOTE: The temperature limits

may have to be revised downward
in the presence of combustion pro-

tory operation under ducts or gases high in  sulphur
oxidising  conditions compounds.

without excessive

scaling.
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WELDING OF STAINLESS STEEL FITTINGS,

PIPE & TUBING

Where Stainless Steel materials are to be exposed to elevated
temperatures in the range 800° F. to 1650°-F. (425° C. to
870° C.) and to corrosive media, the harmful effects of
Chromium carbide precipitation are avoided by addition of a
minimum amount of a stabilizing element. Type 321 contains
Titanivm. Type 347 contains Columbium as 2 stabilizing
element. The stabilizing elements will combine with the
Carbon at a higher temperature than will Chromium, thus
effectively tying up the available Carbon and thereby elimi-
nating the vuinerable Chromium deficient areas. These mater-
ials may be welded and will retain their resistance to corrosion,
even in the as-welded state. However, subsequent heat treat-
ment, if possible, will improve the mechanical properties of
the weldment.

Welding of the straight Chromium stainless steels will present
much the same problems as encountered in the high Carbon
or medium Carbon alloy steels. Rapid cooling of the weldment
will result in a highly stressed, brittle structure. Use of these
materials will make pre-heating and post-weld heat treatment
mandatory.

To effectively reduce stresses during welding, a pre-heat and
interpass temperature of not less than 600° F. should be main-
tained. When welding is completed, a stress-relief treatment
must follow. However, in these materials a transformation of
austenite to martensite must be complete prior to the stress-
relief treatment. This can best be checked by allowing the
weldment to cool until it becomes magnetic. At this time, it
should be re-heated and stress relieved prior to cooling to
room iemperature. This treatment will result in a tempered
martensitic structure which will have the desired mechanical
properties.

INSTALLATION HINTS.

Great care_should be taken to see that stainless tubing is nos
subjected to cold working unnecessarily because of its tenden-
¢y to work harden. if cold work cannot be avoided then the
proper thing to do is to anneal the entire piece of tube or
assembly and quench it fast following the anneal. Care should
be excercised to ensure that tubing installations are free of
vibration to avoid work hardening and subsequent cracking
of the tube.

Stress corrosion is an acceleration of corrosion rate in a metal
caused by internal stresses. These stresses may be induced in
stainless tubing by bending, expanding and thermal expansion,
particularly where stainless is too rigidly installed and must
function under fluctuating temperature conditions.

BENDING

As a general guide, tubing can be bent without a mandrel on 2

_centre line radius approximately three times the diameter of
the tubing The guality of bend obtained without a mandrel
depends largely on the bending equipment that is available and
the heavier the wall the less distortion after bending. As a
general guide, the foliowing formula can be used to determine
the minimum bending radius when the angle of bend does not
exceed 90°. The formula is:

TECHNICAL DATA

C/LRad. = (D2 - d2)

4t
D = Q.D. of tube in inches
d = 1.D. of tube in inches
t = wall thickness of tube in in-hes.

WELDED STAINLESS STELL TUBING AND PIPE

During recent years, automatic welding of stainless steel in an
inert gas with a non-consumable electrode has resulted in high
quality welded tubing and pipe being produced with consider-
able cost advantages over seamless stainless steel tubing. ASTM
specifications A269 and A312 specifically permit the use of ’
welded stainless steel pipe provided it is properly annealed
after manufacture and ASTM specification A249 covers weld-
ed stainless steel tubing which has been subjected to sufficient

cold work after welding and prior to the final heat treatment

to assure that optimum corrosion resistance in the weld area
and base metal will be developed during heat treatment.

CORROSION

Corrosion may be simply defined as the destruction of a
metal or alloy by a mechanism which is basically electro-
chemical in nature,

Stainless steels and many other corrosion-resistant alloys are
also subject to corrosion. It is only with reservations that the
metallurgists use the word '"stainless” to designate certain
types of steels. Yet this name has become arcepted termino-
logy because the users have found that these steels do have
desirable corrosion resistance and certain ‘“‘noble” character-
istics, However, to fulfil the promise of their name, the
austenitic stainiess steels require proper handling to obtain
maximum service life and corrosion resistance, By under-
standing the principles underlying the corrosion resistance of
these steels and applying a few precauticns which these
principles indicate, we can maintain the desirabie "“noble’”’
characteristics of these steels,

FACTORS AND CONDITIONS WHICH MAY
AFFECT CORROSION RESISTANCE OF. STAIN —
LESS STEEL.

GALVANIC CORROSION — Bi-metal attack. When two or
more dissimilar metals are connected or in contact, 6r when
metals of the same analysis have variations in surface condi-
tions, a galvanic cell may be established when an electrolyte is
present. The least noble metal in the galvanic series will be-
come sacrificial to the more noble metal.

- th

"m . . .
ani:;?:d which may be employed is to connect sacrificial
_ 5, such as Magnesium, to the system,
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POSITION OF STAINLESS STEELS
IN THE ELECTROMOTIVE SERIES.

(anodic end) TIN
MAGNESIUM 60 Ni-159

MAGNESIUM ALLOYS g Ni-ﬁo'}?;/ocf "INCONEL

ZINC BRASSES

ALUMINIUM 2§ COPPER

CADMIUM BRONZES

CARBON STEEL NICKEL SILVER

COPPER STEEL COPPER NICKEL
CAST IRON MONEL

4-6% Cr. STEEL 60 Ni-15% Cr. NICKEL
1214 % Cr. STEEL 80 Ni-20% Cr. INCONEL
16-18 % Cr. STEEL 12-14% Cr. STEEL
23.30 % Cr. STEEL 16-18% Cr. STEEL

7 Ni-17% Cr. STEEL 7 Ni-17% Cr. STEEL
8 Ni-18% Cr. STEEL 8 Ni-18% Cr. STEEL
14 Ni-23% Cr. STEEL 14 Ni-23% Cr. STEEL
20 Ni-25% Cr. STEEL 23-30% Cr. STEEL
12 Ni-18% Cr. 12 Ni-18% Cr.

3% Mo STEEL 3% Mo STEEL

LEAD-TIN SOLDER SILVER

LEAD {cathodic end)
PASSIVATION

Most fesearchers agree that the austenitic steels obtain their
corrosion resistance from a thin metal oxide layer which
forms a protective film on the surface of the metal. This
condition is known as passivation. Air will form this film in
time, However, the film formation can be greatly accelerated
by exposure to.an oxidizing acid such as Nitric Acid, HNO4.

Destruction of this film whelly or partially will greatly affect
the corrosion resistancé of this type ot alioy,

5uainless Steel in the passive state appears in a relatively
stable position in the galvanic series and is usually cathodic.
Therefore, not subject to attack. However, under certain

conditions all or portions of 2 piece of Stainless Steel may
become active,

This active surface becomes anodic to the more noble mass
and in the presence of an electrolyte a galvanic cell is set up
ar}d attack will occur. The rate of attack will vary with
different electrolytes and the area relationship of the anode
and cathode. A small anodic or active area in relationship to a
large cathodic or passive area will result in rapid, severe
attack, The rate of attack will be greater with acid solutions

- and those having a high degree of ionization. However, with

mSi(E solutions, even though a high degree of ionization is
possible, corrosion may not occur in basic solutions due to
the insolubility of the elements which make up stainless steels.

ELECTROL_YTIC OR STRAY CURRENT CORROSION —
Stray electric currents may produce pitting attack on Stainless

. Sieel. This attack may occur with A-C or D-C aithough the
rate of attack with A-C is considerably less than D-C and in
Most cases insufficient to be considered.

1T there is the possibility of current leakage, the installation

:?iwﬁd be grounded. If this is impossible, the attack can be
:‘lma‘ted or reduced by inducing a small counter-current into
System to neutralize the effect of stray current. Another

TECHNICAL DATA

CHEMICAL ATTACK — Austenitic steels are resistant to most
chemicals. However, there are a few which cause serious
attack. Halogen and Sulphur compounds are notorious for
atta(_:k on stainless steels, Again acidic solutions cause more
severe attack than basic solutions of the same elements,
If possible, exposure to these harmful chemicals should be
avoided. In cases where it is necessary to use compounds of
this type with Stainless Steel, exposure time should be kept to
a minimum and temperatures as low as possible used, In many
cases inhibitors can be used in the solutions to render them
less harmful.

CONTACT OR CREVICE CORROSION — This probably is
the most common cause of pitting of stainless steels, Whenever
a solid or semi-solid material adheres or lies against a Stainless
Steel surface in contact with an electrolyte, pitting may occur.
The passivity of the steel is destroyed under the substances,
due to Oxygen starvation. This area will then become anodic
to the mass and pitting will occur. The rate of attack will be

governed by the relative anode and cathode areas and the type
of electrolyte.

Oxygen concentration cells may also develop on crevices or

fissures and may set up a galvanic cell and result if pitting
attack.

These types of corrosion will spread as products of corrosian
deposit on other areas of the metal and form new cells which
cause further pitting. To overcome crevice, contact or concen-
tr:_ati-on-celi corrosion an installation should be designed with a
minimum of laps and crevices. If gaskets or seals are used they
must be non-absorbent and well seated. Regular, efficient
cleaning with correct cleaning agents will minimize these
types of attack,

STRESS CORROSION AND CORROSION FATIGUE — This
type of corrosion cracking is a result of residuat or applied
stresses. Metal under stress is slightly anodic in relation to the
unstressed metal of the same analysis. Austenitic steeis under
stress are subject to attack when exposed to certain corrosive

agents. The Halogen salts are probably the most serious
offenders. '

Correct heat treatment after forming and fabrication will
eliminate residual stresses from these aperations. It is also
important in designing an installation to eliminate sources of
stress such as applied loads, vibrations, flexing and excessive
expansion and contraction due to changes in temperatures,

E.ROS,ION CORROSION — Certain fiquids or gases moving at
high speed may cause erosion corrosian, though these same ma-
terials if motionless would not affect the Stainless Steel.
It is believed, by most investigators, that the atiack is due in
part to the destruction of the passive film on the surfaces.
The action of fluids in rapid motion is not always destructive.
In some cases the scouring effect keeps the Stainless Steel free
of deposits and sludge which may cause other types of
CS)rrosion. Many Oxygen bearing solutions maintain the passi-
vity of the stainless steels even at high velocities. To reduce
the possibility of erosion corrosion, turbulence and impinge-
ment should be kept to a minimum. This will also improve
the overall flow efficiency.

Austenitic stainless steels offer excellent ¢orrosion resistance
to most corrosives. By correct application, design and main-
tenance, stainless steels will perform in accordance with their
noble characteristics, '
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STAINLESS STEEL AUSTENITIC
ALLOYS

TYPE 301 17/7
This alley has less chromium and nickel than others in the

type 300 series. The alloy is unstable austenite which trans-
forms to martensitic type phase with severe cold working.
It develops valuable mechanical properties up to 306,600 PSI
when cold worked and the high* tensile strength developed
makes it specially suitable for applications requiring high wear
resistance such as in the automotive, kitchenware and furniture
hardware items as well as structural members of transport
vehicles.

TYPE 302
This grade is the basic 18/8 type in the 300 series and offers

good corrosion resistance combined with good physical pro-
perties. For intermittent,service involving frequent heating and
cooling in air, it is recommended that the upper temperature
limit should be 1600° F (870° C). Because of the possibility of
carbide precipitation in the temperature range 800° —1600° F
(4259 —870° C) the unmodified 18/8 alloys may be subject to
attack by severely corrosive solutions. .

Carbide precipitation is not in itself harmful, but it does leave
the metal susceptible to intergranular-type corrosion in the
presence of severe corrosive agents.

TYPE 303 | N .
An 18%Cr — 9%Ni nonhardenable alloy containing selenium

and extra amounts of sulphur and phosphorus. Most readily
machinable of all austenitic grades. Properties close to those
of Type 304, elongation somewhat lower. Nonmagnetic in
annealed condition. Weldable by resistance methods-fusion
welding not recommended. Resistant to scaling up to 1650° F.
For use where a free cutting material is required; offers high
resistance to corresion; assures good end product surface.
Typical applications: bushings, casters, shafts, rivets, valve
and pump parts,

TYPE 304

A widely used grade that has high strength at elevated
temperatures and good corrosion resisting properties for appli-
cations in a wide range of corrosive media. Less susceptible
to precipitations of carbides and therefore suitable for use
where welding conditions do not involve prolonged exposures
to temperatures in the 800° —1600° F {4250 - 8709 C) range.
Excellent mechanical properties as low as —325° F (1982 C),
Extensively used in the food and drink processing equipment
decorative applications and heat exchangers. Scale resistant
in continuous service to 1600° F and 1450° F for intermittent
service.

TYPE 304L
A low carbon variation of Type 304 with 2 greatly reduced

tendency to inter-crystalline disintegration after welding.

TYPE 305

A high-nickel variant of 18-8, Behaves much the same as
Type 304 in corrosion resistance, carbide precipitation, and
scale resistance. Low magnetic permeability (1.005 max.)
even when mildly cold worked. Low work-hardening rate for
severe forming,

For applications where severe forming is involved. Used for
electrical instruments, cathode ray tube anodes and grid cups.

TECHNICAL DATA

TYPE 309 - i
A higher chromium and nickél content than the basic 18/8

types. Primarily a heat resistant alloy containing 25%Cr and -
12%Nj with good high tensile and creep strength at elevated
temperatures. Subject to carbide precipitation in range 800-—
1600° F (425° —870° C). This alloy is easily welded pr
machined, is ductile and malleable. Resists oxidisation up to
2000° F {1095° C} for continuous service. Not recommended
for heat resistant applications of a cyclic nature because the
different rates of expansion of the scale formed and the
parent metal results in progressive scaling, intermittent service
to 1800° F (982° C}. -

TYPE 310

This is a heat resistant alloy containing 25%Cr and 20%Ni suit-
able for use at elevated temperatures up to 2100° F {1150° C)
for continuous service or in applications involving cyclic
operation to 1900° F (1038° C) providing reducing sulphL.Jr
gases are not present. Nonmagnetic at room temperatures in
annealed condition with excelient weldability. Mechanicai and
corrosion resistance properties similar to, but better than
Type 304, Offers good resistance to sea water and fuming
nitric acid at room temperatures. Used extensively for furnace
components, still tubes and fuel lines. Silicon content T.5%max.

TYPE 314 .

This is a heat resistant alloy of the Austenitic type containing
25% chromium and 20% nickel very similar to Type 310. The
important difference lies in the silicon fontent which is
1.5—3%, The effect of silicon on the heat resisting properties
of iron-chromium-nickel alloys is wetl recognised and has the
effect of reducing carbon and sulphur pick up and to reduce
damaging scale formation and increased resistance to inter-
granufar attack, Used extensively for manufacture of chain
links and mesh belts and other furnance parts subjected to
cyclic operations or continuous service up to 2100° F {1150° C).

TYPE 316

A 18% Cr — 10% Ni — 2 — 3% Mo. alloy that offers the best
corrosion resistance of the standard Austenitic grades. This
type, with the molybdenum content, is particularly resistant to
sulphur, sulphur acids, phosphoric, formic and various hot
organic acids.

Offers increased resistance to pitting and pinhole type corrosion
when in contact with acid vapours and salt solutions of the
halide group in general, and has goed high temperature and
creep strength, Since this grade is not stabilized it is susceptible
to inter-granular corrosion when exposed to the critical tem-
perature range 800° —1600° F (425° —870° C) and therefore
must be heat treated after welding, Extensively used in pulp
and paper, chemical, petro-chemical and dyeing industries for
the more corrosive service applications. Scale resistance to
1600° F {8719 C) max. for continuous and 1500° F (8162 C)
for intermittent service,

TYPE 316L
Low carbon maodification of Type 316. Can be welded and

heated in the range 800° —1600° F (425° —870° C} without
damage to corrosion resistance.

EMEBERRAR

STAINLESS STEEL AUSTENITIC ALLOYS. cont.

TYPE 316Ti

A versatile grade of stainless steel which combines the ad-
vantages of AlSI Type 316, 321 and 316L.. Basically Type
316 stainless steel but with the addition of a minimum
titanium content of 5 x carbon. This gives the steel particu-
lar application in structures subjected to temperatures in

the 800°—1600°F (425°—-870°C) where the steel is in con- .

tact with corrosive media, Type 316Ti can be stress relieved
without risk of inter-granular corrgsion.

TYPE 317

A higher molybdenum and chromium bearing austenitic
stainless steil than Type 316. Has optimum corrosion resist-
ance. |s more resistant to inter-granular attack than Type
316 and is preferréd where light gauge material is to be
welded. Suitable for applications requiring resistance to sul-
phuric acid concentrations up to 5% at temperatures to
840°F (450°C). Also where condensation of sulphur-
bearing gases occurs and increased resistance to pitting
corrosion is desired.

TYPE 321

An 18% Cr — 10% Ni titanium-stabilised alloy designed to
overcome susceptibility to carbide precipitation and result-
ant inter-granular corrosion. Can be welded without sub-
sequent annealing.

Corrosion resistance similar to Type 304 but with higher
creep resistance suitable for use up to 1600°F {870°C) for
intermittent service and up to 1475°F {800°C) for continu-
ous service and can be used in corrosive applications at
these temperatures. Recommended for use where heavy
welded or field-erected equipment cannot be annealed. Also
used where it is necessary for equipment to be cooled
slowly through sensitizing range or where operating temper-
ature is between 800° - T600°F (425° — 870°C).

TYPE 330

An austenitic, nonmagnetic, corrosion-resisting high nickel-
chromium alloy steel. It will endure high heat and is most
useful at operating temperatures between 1500 and 2150°F,
Will also withstand prolonged heating in air at temperatures
up to 1900°F without excessive scaling. Can be machined,
bent, drawn and spun. Can be welded by use of a rod of
special chemical composition to prevent weld cracking.
Used for furnace parts, pyrometer protection tubes and
heat resisting parts in jet engines.

TYPE 347

Similar properties to Type 321 but stabilised by columbium
instead of titanium. Superior to Type 321 when subjected
to corrosive service in the sensitizing temperature range,

NYBY 20-25 UMoCuT

A high-purity austenitic stainless steel with very good resist-
ance to general corrosion in solutions of sulphuric or phos-
phoric acid. Has high resistance to pitting and stress corrosion
ind used in salt and brackish waters.

Suitable for use in severe environments in the inorganic and
organic chemical process industries, polymer and plastic in-
dustry, explosive and petrochemical industries. Some
applications; —

Pulp and paper industry — bleaching equipment

® Petrochemical industry — heat exchangers

Chemical industry — process equipment where sulphuric
or phosphuric acids are frequent and where chlorides
and fluorides occur.

TECHNICAL DATA

® Marine applications — heat exchangers
® Textile and fibres industry — equipment in dyeworks
® Mechanical industry — pickling tanks.

KIN 800 AT STEEL (20 Cv-33Ni-Al-Ti)

For use in heat exchangers and piping that must be oxidation
and corrosion resistant at high temperatures and in similar
application to Incoloy 800.*

KIN 600 STEEL (15 Cv-72 Ni)
Sirnilar applications to KIN 800 AT and to Inconel 600.*

STAINLESS STEEL MARTENSITIC
ALLOYS

TYPE 410

Type 410 is a basic hardenable alloy containing 12% Cr;
Magnetic in all conditions and can be hardened to Rockwell
C36-40 by quenching or air cooling from 1750-1850°F.
Not subject to carbide precipitation, but low in impact
properties at low temperatures, Air hardening, they present
some difficulty in welding. Widely used wherever good
spring properties are needed. Excellent for Bourdon springs,
medical instruments and turbine parts.

STAINLESS STEEL FERRITIC ALLOYS

TYPE 430

Basic type of straight chromium ferritic alloy steel combin-
ing useful corrosion resistance, mechanical properties, ease
of formability and low cost. Used extensively as automotive
trim. Resistance to nitric acid permits the use of Type 430
for specific chemical applications. Has good resistance to
atmospheric corrosion away from coastat areas, Under oxid-
ising conditions a tight protective scale is formed on the sur-
face making it useful for equipment subjected to repeated
heating and cooling up to 1600°F {870°C). It is magnetic
in all tempers and non-hardenable.

TYPE 430Ti

Analysis similar to T430 with addition of Titanium 0.60%
max. to eliminate coarse grain welds of low ductility.
Mechanical properties resemble those of low-carbon steel
and machines better than austenitic grades.

TYPE 446

A ferritic alloy, 27% chromium stainless steel with excetlent
resistance to corrosion and oxidisation. Has the highest heat
resistance to all ferritic stainless steels. A nitrogen addition
is used to prevent embrittlement through the 1200° —
1800°F (649°C—-982°C) range and also to help control
grain_size. Type 446 resists oxidisation up to 2150°F
{1175°C) for intermittent service and 2000°F (1095°C) for
continuous service. At high temperature a tightly, adherent
scale forms preventing further oxidisation. Resists attack by
sulphurous gases at elevated temperatures. Excellent
corrosion resistance to nitric acid, concentrated sulphuric
acid and most alkalies. Hot stength is rather low and it is
somewhat brittle at room temperatures. Used extensively
for furnace parts, thermocouple sheaths, chemical process-
ing equipment, muffle tubes, etc.
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STAINLESS STEEL FERRITIC ALLOYS cont.

FERRALIUM ALLOY ¥
A patented ferritic-austenitic stainless steel combining high

mechanical strength, ductility and hardness with outstand-
ing resistance to corrosion and erosion. Optimum properties
are achieved by 2 simple heat treatment and the alloy is
supplied eitheri—
{a) Solution treated at 1120°C followed by a rapid cool, or
(bYSolution treated as (a) and age-hardened at 51 0°C
+ 10°C. Has excellent resistance to sulphuric, phos-
phoric, nitric, acetic, foamic and many other acids an
salts.
Because of its outstanding wear and erosion resistance and
good anti-galling properties, Ferralium alloy is particularly
suitable for pumps, agitators and other critical components
handling hot corrosive slunnies of where galling is a

problem.

SHOMAC 302 {30Cr-2Mo-ULL Ferritic Stainless)
This is a high purity high corrosive ferritic stainless steel
with an ultra low carbon of 0.005% max. Developed to give
remarkable resistance 10 chlovine induced stress corrosion
cracking and excellent resistance to both pitling and
crevice corrosion. Suitable for components in.~—

e Strongly corrosive organic acid plants

e Oxidising inorganic acid processing plants

& Evaporators in caustic soda solutions produced through
the diaphragm process.

® Processing plants involving polluted brackish water

e (Condensers of coolers in which: coolant is chlorine
containing water or sea water.

Subject to embrittlement at temperatures of about 475°C.

NICKEL & NICKEL BASE ALLOYS

NICKEL 200
Combines excellent mechanical properties with corrosion

resistance that is generally good and is outstanding under
many conditions of exposure. Strength and hardness may
be increased by cold working. Scale resistant in sulphur free
atmospheres to 1650°F %900°C}. Extensively used in
contact with reducing acids, food, chemical processing
liquors and caustic solutions. Carbon 0.15% max.

NICKEL 201
{s the low carbon grade of Nickel 200. Carbon content

0.02% max. This alloy has excellent resistance to corrosion
and may be used in oxidising temperatures to 1650°F
{900°C). Recommended for severe manipulation and use in
thermocouple tubing in molten salt bath furnaces.

INCONEL 600*
This alloy is superior in corrosion resistance to commer-

cially pure nickel under oxidising conditions. lts higher
nickel content enables it to retain considerable corrosion
resistance under reducing conditions. It resists oxidisation
2t elovated temperatures up to 21 50°F (1170°C). Resistant
{0 salt at elevated temperatures up to 1832°F {(1000°C).
Can be readily welded, brazed and soldered. Extensively
used for thermocouple protection tubing, sheathing on
electric elements and food processing.

INCOLOY B80O* o
This alloy has good resistance to oxidisation up to 2050°F

(1100°C) and retains its strength at elevated temperatures.
Has excellent workability and welding properties and is
superior to Inconel 600 in resisting sulphur and fused
neutral salts; comparable in resistance 10 oxidisation;
inferior in resistance to nitriding, halogen gases and molten
caustics. Used extensively for sheathing on electric ele-
ments, furnace muffles and heat exchangers,

INCOLOY 825%

Formerly known as Nij-o-nel* Alloy 825, is 2 titanium
stabilised nickel-chromium-iron»molybdenum-copper alloy.
it is fully austenitic and resistant to attack by many mineral
and organic acids, particularly under oxidising condjitions.
Has greatly increased resistance to sulphuric acid and phos-
phoric acid when fiuorides are present than the 300 series
stainless steels. This ailoy resists stress-corrasion cracking
when subjected to a wide range of temperature and the
more aggressive mineral acids, chlorine, ammonia and
ammonium hydroxide solutions.

MONEL 400*

Combines high strength, ductility and excellent resistance
to corrosion and is ccale resistant in sulphur free atmos-
pheres to 1000°F {540°C). Has more resistance than
nickel to corrosion under reducing conditions and more
resistance than copper 1o corrosion under oxidising con-
ditions. Used extensively in the chemical, food processing
industries, power generating apparatus, medical instruments,
electric heating elements and marine equipment.

CARPENTER 20Cb-3

This alloy provides excellent resistance 1O corrosion by
sulphuric acid as well as other corrosive solutions. The
presence of columbium in the alloy minimises precipitation

of carbides during welding.

TITANIUM

This metal has outstanding strength to weight ratio and
excellent corrosion resistance for certain applications in the
chemical industry. Used extensively in the aluminium anod-
ising field and in the food industry or the manufacture of
fine chemicals when traces of iron, nickel or chromium can
ruin the product. Readily fusion welded provided the métal
is thoroughly protected from contamination by oxygen,
nitrogen and hydrogen by the conventional shielded arc
using a tungsten electrode. Used extensively for electro-
chemical anecdes, chlorine applications, sea water, inhibited
reducing acids, nitric acid, urea equipment anodising and
plating, textile, food, petroleum industries.

HASTELLOY “C”

Excellent corrosion resistance, especially to ferric chioride
and cupric chioride. Also to wet chiorine gas and hypo-
chlorite and chiorine dioxide solutions. Has excellent high
temperature strength. Resistant 1o oxidizing and reducing
atmospheres to 2000°F,

Primarily used where exceptional corrosion resistance and
high temperature strength are required. Typical are the
outer sheath for electric tubular heating elements, thermo-
couple rakes, probes, photographic processing equipment,
and lubricating lines for chemical equipment.

*Monel, inconel and Incoloy are Registered Trade Names of The

international Nickel Co.
tFerralium Alloy is Registered Trade Name of Langley Alloys Ltd.

AMERICAN SOCIETY OF
_ TEST
MATERIALS SPECIFICATIONS NG

Abreviations

ASA - ﬁmeﬁcan Standards Published by the
merican Standards Association

ASTM -~ American Society of Testing Materials

ASME - American Society of Mechanical Engineers

API - American Petroleum [nstitute

ASA B31.1 - Code for Pressure Piping

ASA B31.3 - Code for Pressure Piping: Petroleum

Refinery Piping
ASA B318 - G‘as. Transmission and Distributing
Piping Systems '

AP’ SID ;A - AP! S BC-’- i 1()! I I
pect ication i i
|” i Caslng, ubi g and

APl STD 5L - API Specification for Line Pipe
API STD 51X - API Specification for High Test Line Pipe

DIMENSIONAL PIPE SPECIFICATIONS:

ASA B36.10 - Wrought_ Steel and Wrought-lron Pipe
cgi)vers}/ diameters and wall thicknesses of
pipe %' to 36" with th i
Schedules 55 and 105, ¢ exception of

ASA B36.19 Stainless Steel Pipe

covers diameters and wall thicknesses of

Stainless Steel pipe i
pe in Schedules 55, 1
405 and 805 in sizes 1/8” to 30”. >

ASTM-A53 GRADE A & B

This specification cov
_ . ers seamless and welded bi
hot-dipped galvanized steel pipe in nominal sizes 1/a;kinar':g

25 in. incl. {3.18m i i
20 el 13 m to 660.40mm) with nominal (average)

ASTM-A106 GRADES A, B & C

Thi ificati
tlemspzr]:)‘;atc;ﬂcat10|"| covers se'amless carbon steel pipe for high-
ure service in nominal sizes 1/8 in, to 26 .in, inclusive

(318 mm w 660 i i
s 40 mm) with nominal (average) wall

Grade A Carbon (1.25% max. Manganese 0.27 to 0.93%
Grade B Carbon 0.30% max. Manganese 0.29 to 1.06%
Grade C  Carbon 0.35% max. Manganese 0.29 to 1.06%

All grades have sa
me values for Sulphur ¢ 9
Phosphorus 0.048% max. Silicon 0.10% m?n 058% max.

ASTM-A120

T H e .
w:ilj csipemflcatlcm covers black and hot-dipped galvanized
led and seamless steel pipe in nominal sizes 1/8 in. to

16 in. inclusive (3.1
. 18 mm to 40 i i
(average) clusive (318 ! 6.40 mm) with nominal

ASTM-A155

T T . -

Sui}itzbllpefcolﬂc;non covers eIeFtric—fusion-weIded steel pipe

et r |ugh-pressure service and for use at high, inter-

nlateria{, Sor A(;‘wer temperatures, depending upon grade of

et | peci ied, in c_)umde diameters 16 in. (406.40mm)
arger with wall thicknesses up ta 3 in. (76.20mm) incl

TECNICAI_ DATA

ASTM-A161

Thi e
Iofuscs;ﬁitzzcatlé)n cci;/ers seamless, hot-finished and cold-drawn
- and carbon-molybdenum steel still '
_ : ) tubes, fo
in carrying fluids at elevated : lsunes in
: temperatures and pressures i
v - res
various types of heaters, in which the tubes may t?e subjectéz

to a furnace temperatu i
o2 p re higher than that of the contained

ASTM-A178

Iplzasr%e;rllﬂ;:tatulm covers electric-resistance-weided tubes made
oS supe;h::t anf? intended for use as boiler tubes, boiler
iy 5‘|’n ert 1er ues, and safe ends and covers tubes 2 in

. incl. (12.70 mm to 127.00 mm) in outside diameter

and 0.035 in. to 0.320 in. i
and 0.035 in. th‘ickness_m. incl. (0.89 mm to 8.13mm) in

ASTM-A179

Seamless Cold Drawn Lo
w-Carbon Steel Heat Excha
Condenser Tubes. — 1/8 in. to 3 in. inclusive (3.18ngf::na't1g

76,20 mm) in outside di ifj
7620 mm) | e diameter and specifijes minimum

ASTM-A199

Thi ificati
der:sunipecﬁcllcataic:n covers several grades of chromium-molyb.
and chromium-molybde ifi :
‘ num-silicon
denun r seamless cold-
drawn mtermedla_te-alloy steel tubes for heat exchanger
sers, and similar heat transfer apparatus and covers'

tubes /8 in. to 3 in. i
ubes 1/8 in. to in. incl. (3.18mm to 76.20 mm) in

Grade covered as in A199 are T3b-T4T5-T7-T9-T11-T21-T22

ASTM-A200

Z::;z;pe::‘f‘;cactéon covers several grades of chromium-molyb-
donum and cc:;r:jn:jlum-m(.)lybdenu_rn-silicon seamless, hot-
finished and col -drawn, llntermedlate alloy steel still tubes
ssires v rrying fluids at elevated temperatures and,
D ted i(r)iousftypes of heaters, in which the tubes may
be subjected to ;_1d urnace temperature higher than that of
i L;zsagg covers tubes 2 in. to 9 in. inclusive
LA .60 mrr.:). in outside diameter and over
. {5.59 mm) in minimum wall thickness.

ASTM-A209

":(1)!]5 l:::;ecification covers several grades of seamless carb
l:Owyrs tznt;r? Val_loy-tstegl boiler and superheater tubes :nnc;
_ : 2 in. to 5 in. incl. (12.70 mm to 127

in outside diameter and 0.035 in. to 0.500 in lgglg;rg

0.89 i
( mm to 1270 mm) in minimum wall thickness.

ASTM-A210

th;sszsglgc?luon covers seamless medium-carbon stee} ﬁoiier
fubes : erh;);ter flues, including safe ends, arch and stay tubes
(1270;) er tubes and covers tubes Y2 in. to 5 in incl’

70 mm to 127.00 mm) in outside diameter and 0.0-35 in.

to 0.500 in. inclusive (0.8 i
e {0.89 mm to 12.70 mm) in minimum
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ASTM-A213
Seamless Ferritic and Austenitic Alloy-Steel Boiler, Super-
Heater and Heat Exchanger Tubes. ¥ in. to 5 in. inclusive
{12.70 mm to 127.00 mm} in outside diameter having wall
thicknesses of 0.035 in. to 0.500 in. inclusive (0.89 mm to
12.70 mm) in minimum wall thickness. The steels covered
include 12 grades of ferritic in the chromium-molybdenum
range as well as a simifar range of stainless steels as detailed
in ASTM-A249 with the exception of TP305, TP 309 and
TP317.

ASTM-A214

Electric-Resistance Welded Carbon Steel Heat Exchanger and
Condenser Tubes, up to and including 3 in. (76.20 mm) in
outside diameter and specified minimum wall thickness.

ASTM-A249

Welded Austenitic Steel Boiler, Super-Heater, Heat Exchanger,
and Condenser Tubes ¥4 in. to 5 in, inclusive (12.70 mm to
127.00 mm) in outside diameter and 0.035 in. to 0.320 in.
{0.89 mm to 8.13 mm) and specified minimum wall thickness.
The grades covered by this specification include thase listed
under A269 plus additional grades such as TP304H, TP305,
TP309, TP310, TP316H, TP321H, TP347H and TP348H.
Specification lays down that subseguent to welding and final
heat-treatment the tube shall be cold worked to ensure that
optimum corrosion resistance in the welded area and base
metal will be deveioped during heat treatment.

ASTM-A254

This specification covers copper brazed steel tubing 3/16 in,
{4.76 mm) and over in outside diameter. This tubing is suit-
abie for general engineering uses, particularly in the automo-
bile, refrigerator, and stove industries for fuel lines, brake
lines, oil lines, heating and cooling units,

ASTM-A268

This specification covers eight grades of stainless steet tubing
for general corrosion-resisting and high-temperature setvice.
These grades are commonly known as the “'straight-chromium™
types and are characterized by being ferromagnetic. Two of
these grades, TP410 and TP329, are amenable to hardening
by heat treatment, and the high-chromium, ferritic alloys are
sensitive to notch-brittleness on slow cooling to ordinary
temperatures. These features should be recognized in the use
of these materials. Grade T409 may be ordered with no final
heat treatment provided certain requirements are met. Modi-
fication 1 of TP430 is used primarily for hot water tank
service and does not require post weld heat treatment 1o
prevent attack of the heat affected zone.

ASTM-A269

Seamless and Welded Austenitic Stainless Steel Tubing for
General Service, from 1/8 in. to 8 in. {3.18 mm to 203.20 mm)
0.D. and specific average wall thickness, This specification
covers grades of stainless steel tubing for general corrosion
resistance and low or high temperature service in the follow-
ing grades:

TP304-TP304L-TP316-TP316L-TP317-TP321-TP347-TP348.

TECHNICAL DATA

ASTM-A270

This specification covers a grade of seamless and welded
austenitic stainless steel sanitary tubing intended for use in
the dairy and food industry and having special surface
finishes and covers tubes in sizes up to and including 4 in.
(101.60 mm) in outside diameter.

ASTM-A271

This specification covers grades of seamless, hot-finished and
cold-finished, austenitic chromium-nickel steel still tubes
for use in carrying fluids at elevated temperatures and
pressures in various types of heaters, in which the tubes may
be subjected to a furnace temperature higher than that of the
contained fluid. The specification covers tubes 2 to 9 in. inch.
(50.80 to 228.60 mm) in outside diameter and over 0.220in.
(5.59 mm} in minimum wail thickness.

ASTM-A312

This specification covers seamless and welded austenitic steel
pipe intended for high-temperature and general corrosive
service, Sixteen grades are covered. The grades of austenitic
stainless steel pipe furnished in accordance with this specifi-
cation have been found suitable for low-temperature service
down t5-325° F(-198C), where Charpy notched bar impact
values of 15 ft-lb (2.07 m-kg), minimum, are required, and
need not be impact tested.

ASTM-A333

This specification covers nominal (average) wall seamless and
welded carbon and alloy steel pipe intended for use at low
temperatures, All Pipe furnished under this specification must
be tested for impact resistance at the minimum temperature
canging from -50°F (-46°C) for Grade 1. to -100°F (-73°C)
for Grade 9.

ASTM-A334

This specification covers several grades of seamless and welded
carbon and alloy-steel tubes intended for use at low tempera-
tures.

ASTM-A335

This specification covers nominal (average) wall seamless
alloy-steel pipe intended for high-temperature service. Pipe
ordered to this specification shall be suitable for bending,
flanging (van-stoning), and similar forming operations, and for
fusion welding. Selection will depend upon design, service
conditions, mechanical properties, and high-temperature cha-
racteristics. Grades covered:
P1-P2-P5-P5b-PS5c-P7-P9-P11-P12-P15-P21-P22.

ASTM-A358

This specification covers electric fusion-welded austenitic
chromium-nickel alloy steel pipe suitable for corrosive or
high-temperature service, or both. Commercial practice is
commonly limited to sizes not less than 8 in. {203 mm)
nominal diameter and covers seven grades of alloy steel.

&R B AR
TECHNICAL DATA

ASTM-AJ376

This specification covers seamless austenitic steel pipe intended
for high-temperature and central-station service. Among the
ten grades covered are five H grades which are specifically
intended for high-temperature service.

ASTM-A381

This specification covers straight seam, double submerged-arc-
welded steel pipe suitable for high-pressure transmission
service, 16 in. (406 mm) to 42 in. (1077 mm), incl, in
outside diameter, with wall thicknesses 5/16 in. to 1% in,
(7.9 to 38 mm) incl. The pipe is intended for carrying liquid;
gas, or vapor. Pipe shall be suitable for bending, flanging
{van-stoning), corrugating, and similar operations.

ASTM-A405

This specification covers nominal (average) wall seamless,
annealed or normalized and tempered alloy steel pipe intended
for high-temperature service after special heat treatment.
Pipe ordered to this specification shail be suitable for bending,
flanging (van-stoning}, and similar forming operations, and for
fusion welding. The pipe shall be given a special heat treatment
after any shop fabrication and prior to installation in service.

ASTM-A409

WELDED LARGE OUTSIDE DIAMETER LIGHT-WALL
AUSTENITIC CHROMIUM-NICKEL ALLOY STEEL PIPE
This specification covers electric fusion-welded, light wall,
austenitic chromium-nickel alloy steel pipe for corrosive or
high-temperature service. The sizes covered are 14 to 30 in.
{355 to 762 mm) incl., in nominal diameter with extra light
{schedule 55} and light {schedule 105) wall thicknesses.
Light grades of alloy steel are covered. Additional special
grades may be specified by the purchaser.

The minimum wall thickness at any point shali not be more
than 0,018 in. (0.46 mm) under the specified wall thickness.
Specified Diameter — Where the specified wall thickness is
less than 0.188 in. (4.78 mm), the actual outside diameter,
based on circumferential measurement, shall not vary more
than + 0.20 per cent from the specified outside diameter.
Where the specified wall thickness is 0.188 in. (4.78 mm)
and heavier, the actual outside diameter, based on circum-
ferential measurement, may vary a maximum of £ 0.40 per
cent from the specified outside diameter,

Straightness — Using a 10 ft. (305 cm) straightedge placed so
that both ends are in contact with the pipe, the camber shall
not be more than 3/16 in. {1.59 mm).

Grades covered: TP304-309-370-321-347-316-317-348,

ASTM-A423

This specification covers seamless and electric resistance
welded low-alloy steel tubes for pressure containing parts
such as economizers or other applications where corrosion
resistance is importarit and covers tubes ¥ to 5 in. inclusive
(12.7 mm to 127.00 mm) in outside diameter and 0.035 to
0.300 in. inclusive (0.89 mm to 12.70 mm) in minimum wall
thickness.

ASTM-A430

Al_JSTEN[TEC STEEL FORGED AND BORED PIPE intended
Primarily for high-temperature central station service. Pipe
ordered to this specification shall be suitable for bending and
Other forming operations and for fusion welding The “H”
Brades are specifically intended for high-temperature service.
Nine grades of austenitic steels are covered.

ASTM-A450

This specification covers a group of common requirements
which, when specified in the purchase order or in an indivi-
dual specification, shall apply to hot-finished and cold-drawn,
welded and seamless carbon steel, and ferritic and austenitic
alloy steef under each of the foliowing specifications issued by
the American Society for Testing and Materials (or any other
ASTM specification which invokes this specification or portion
thereof).

Specifications covered are: A161-A178-A179-A192-A199—
AZ200-A209-A210-A213-A214-A226-A249-A250- A254-A268-
A269-A270-A271-A334-A423-A556-A557.

ASTM-A498

SEAMLESS AND WELDED CARBON, FERRITIC, AND
AUSTENITIC ALLOY STEEL HEAT-EXCHANGER TUBES
WITH INTEGRAL FINS

This specification covers external helical, integral finned,
Seamless or welded low-carbon steel, alloy steel, and stainless
steel tubes for use in tubular heat exchangers, surface conden-
sers, evaporators, superheaters, and similar heat-transfer appa-
ratus in unfinned end diameter up to 2 in. inclusive.
The finned tubes shall be manufactured from plain tubes
which conform to one of the following specifications of the
American Society for Testing and Materials: A179-A199-
A213-A214-A249-A334.

ASTM-A500

This specification covers cold-formed welded and seamless
carbon steel round, square, rectangular, or special shape
structural tubing for welded, riveted, or bolted construction
of bridges and buildings, and for general structural purposes.
This tubing is produced in welded sized with a- maximum
periphery of 32 in. (812.80 mm) and a maximum wall of
0.375 in. (9.53 mm) and in seamless with a maximum peri-
phery of 32 in, (812.80 mm} and a maximum wall of
0.500 in. {12.70 mm).

ASTM-A501

This specification covers hot-formed welded and seamfess
carbon steel square, round, rectangular, or special shape
structural tubing for welded, riveted, or bolted construction
of bridges and buildings, and for general structural purposes.
Square and rectangular tubing is furnished in sizes 1 to 10 in.
{25.40 to 254.00 mm) across flat sides with wall thicknesses
0.095 to 1.000 in. (2.41 to 25.40 mm), depending on size;
round tubing is furnished in nominal diameters 1/2 to 24 in,,
incl. {1270 to 609.60 mm} with nominal (average) wall
thicknesses 0.109 to 1.000 in. {2.77 to 25.40 mm) depending
on size,

ASTM-AST1

SEAMLESS STAINLESS STEEL MECHANICAL TUBING
This specification covers seamless stainless tubing fof use in
mechanical applications where corrosion resistant or high
temperature strength is needed. This specification covers
scamiess cold-finished mechanical tubing and seamless hot-
finished mechanical tubing in sizes up to 12.% in. (323.85 mm)
in outside diameter (for round tubing) with wall thickhess
as required.
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ASTM-A512

This specification covers cold-drawn buttweld carbon steel
tubes for use as mechanical tubing. This specification covers
round, square, rectangular and special shape mechanical tubing.
Round tube size ranges covered are outside diameters up to
3%in. (88.90 mm), and wall thicknesses from 0.035 to
0.500 in. (0.89 to 12.70 mm).

ASTM-A513

This specification covers electric-resistance-welded carbon and
alloy steel tubing for use as mechanical tubing, and made from
hot— or cold-rolled steel and round, square, rectangular, and
special shape tubing.

ASTM-A519

This specification covers several grades of carbon and alloy
steel seamless mechanical tubing and covers both seamless
hot-finished mechanical tubing and seamless cold-finished
mechanical tubing in sizes up to and including 12% in.
(323.85 mm) outside’diameter for round tubes.

ASTM-A524

This specification covers seamless carbon steel pipe primarily
for process piping applications, in nominal sizes 1/8 to 26 in,,
incl. (3.18 to 660.4 mm), with nominal (average) wall thick-
ness as given in USA Standard USAS B36.10-1959. Pipe
ordered to this specification shall be suitable both for welding,
and for bending, flanging, and similar forming operations.

ASTM-A530

GENERAL REQUIREMENTS FOR SPECIALIZED CARBON
AND ALLOY STEEL PIPE

This specification covers common requirements which, when
specified in the purchase order or in an individual specification,
shall apply to hot-finished and cold-drawn, welded, seamless,
forged and bored, and centrifugally cast carbon steel, ferritic,
and austenitic alloy steel pipe under each of the following
specifications issued by the American Society for Testing and
Materials, or any other ASTM specification that invokes this
specification or a portion thereof.

Grades covered: AT06-A155-A312-A333-A335-A358-A369-
A376-A381-A405-A409-A426-A430-A451-A452-A524.

ASTM-A554

This specification covers welded stainless steel tubing for
mechanical applications where appearance, mechanical proper-
ties or corrosion resistance is needed and covers as-welded or
cold-reduced mechanical tubing in sizes to 16 in. (406.40 mm)
outside diameter, incl. (for round tubing) and in wall thick-
nesses 0,020 in, (0.51 mm) and over.

ASTM-A556

This specification covers seamless cold-drawn carbon steel
tubes including bending into the form of U-tubes, if specified,
for use in tubular feedwater heaters. The tubing sizes covered
shall be 5/8 to 1% in. (16 to 32 mm) outside diameter incl.,,
with minimum wall thicknesses equal to or greater than
0.045 in. (1.14 mm),
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ASTM-AS557

This specification covers electric-resistance-welded carbon steel
tube including those bent, if specified, into the form of
U-tubes for application in tubular feedwater heaters. The
tubing sizes covered shall be 5/8 to 1% in. (16 to 32 mm)
outside diameter incl. and wall thicknesses equal to or greater
than 0.045 in. (1.14 mm).

ASTM-A587

This specification covers electric-resistance-welded low-carbon
steel pipe intended for use as process lines. Pipe ordered under
this specification shall be suitable for severe forming operations
involving flanging and bending to close radii and covers
nominal sizes % to 4 in. (12.7 to 101.6 mm).

ASTM-A632

SEAMLESS AND WELDED AUSTENITIC STAINLESS STEEL
TUBING (SMALL-DIAMETER) FOR GENERAL SERVICE
This specification covers grades of stainless steel tubing in
sizes under % down to 0.050 in. (12.700 to 1.270 mm) in
outside diameter and wall thicknesses less than 0.065 in. down
to 0.005 in. (1.600 to 0.127 mm) for general corrosion-

resisting and low— or high-temperature service.
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CLASS 150 FLANGES

SLIP-ON
WELDING NECK SOCKET WELDING : THREADED LAP JOINT BLIND
ANSI B16.5 FORGED FLANGES Dimensions in inches
- - : : Dimensicns in inches
crE e P P e B (BORE v j CENGTHTHRUAUB: - [ piiin bes - DRILLING BOLTING | APPROXIMATE WEIGHT
- Qutside |- Thick: | 0.D. of [: Diaﬁm.'f'- :Wélc‘l(ing 0 gl;p-ko'ﬁ--. - E’_apt \ﬁVeltE(ing 13111;:-03 g ‘Lj,apt '-aiatrjn.tof ' Fl?di'us 'Iil}rez:g Gf.p R Machine| o o
Pipe: o b Diam; [ ness o | Raised | at Base | Nec - Socket - |- Join ec reade oint: ub at. . 1o of - ng : Seick- |- Boif - [Number] Diam. | Di Boit L ' )

. . B IR = S el Iﬂg e ._ L BRI . . . .e mg R : . . s Dlam HOieS Holes Bolts and e o ing |-pe
RN oy o . . 'G. X -.B' B B T T, ) T T A R- a vl Raised |Raised| Ring Size
hat SRTRAR e B AR DI R : ; il Face | Face | Joint | Kg b, | Kg | b | Kg | b Kg lb. | Kg | Ib.

"% | 350 | 044 | 158 | 149 | o062 | 088 | 090 | 183 | 062 082 | 084 | 012 ] 062  l038| 238 4 062] ¥ | 200 _

“gel 388 | oso | 189 | 150 | o082 | 108 | ia1 | 208 | 062 062 | 105, 012 ] 062 o loas| 25| 4 o2y ¥ | 200 S50l _ | 0% 160l 0sa e I R PRt It B B S

7| uos ! oss | 200 | tea | 105 | 1.6 | 188 | 219 | 069 | 069 1 182 ) 012 | 069 050| 312| 4 |o62| 4| 225 | 280|300] 107 240 086l 190| oosl 188 091 12'?8 %gg 1'38 &

L4140l aez | o062 | 250 | 2381 138 | 170 | 172 | 225 | 081 0.81 166 | 019 | 081 0561 3500 4 |0e2| ¥ | 225|275 3

4% | 500 | 069 | 288 | 256 | 161 | 186 | 197 | 244 | 088 | 088 ) 190 | 0.23 088 062| 588 4 |062| | 250 | 275 305| 181] 400| 141 ai0| 1ael 580 1asl Sesl 1t 348 1%

ol goe | 075 | ase | 308 | =207 | 244 | 246 | 250 | 1.00 | 100 | 238 | 031 ) 100 09| 275 4 |075| % | 275 | 325 375| 269 70| 228| 00| 238 o0 26 bao 243 a0 2

2 | 700 | o088 | a1z | 356 | 247 | 294 | 297 | 275 | 1.2 | 1120 288 1 031 | 112 075| 550 4 |075| % | 3.00 | 3.50

37| 750 | ooa | soo | 4es | 307 | 357 | 360 | 275 | 119 | 119 | 350 | 038 | .19 1081|600 4 |075| % | 200 | 380 3188 2'?2 1?38 So7| sool abal Aoal aool 1oanl yon pEol v

3k 850 | 094 | 550 | 4.8 355 | 407 | 410 | 281 125 | 125 | 400 | 038 | 1.25 “loes| 700 8 |075| % | 300 | 380]400| sl 1200| 498| 1100 495 1100 5o0 12'88 195 1?'88 3,

a4 | 900 | 094 | 613 | 531 | 403 | 457 | 460 | 300 | 1.31 131 | 450 | 044 | 1.3 084|750, 8 {075| % | 300 |350!400| 7

57 | 1000 | osa | 71 | a4 | 505 | 586 | 568 | 380 | 144 | 144 | 556 ) 0dd | 1S 094| 850 5 |088| 5 | 325 |375] 425| sor| 1960| 625| 1570 oae| 1a00| ik 195 2oe 1320 8
g | 1100 | 100 | 850 | 756 | 607 | 672 | 875 | 850 | 156 ; 156 | 663 | 050 166 | 106| 950) 8 |088| % | 325 400|450| 11.26 24.80] 7.38| 16.30| 7.59 T6.90| 1555| 2a00| 798| 1resl e
8 1350 | 142 | 1082 | 969 | 788 | 872 | 875 | 400 | 175 | 175 | 863 [ 050 . 175 j1es|1iysl 8 |oss| % | 850 | 425|475 1 . :

10 1600 | 119 | 1275 | 1200 | 1002 | 1088 | 1082 | 400 | 184 | 184 | 1075 | 050 | 1.94 1311425l 12 | 100| % | 400 | 450 200 | 243a] Sasoi7 50 Sy oe] ATa0l 1952 A a0aze 2900 e
12 7F 19.00 125 | 1500 { 1438 | 1200 | 1288 | 1292 | 450 | 219 | 219 | 1275, 050 | 239 | 1.56117.00) 12 | 100 2 | 400 { 475|525 | 38.98| 85.90|27.68] 61.00/28.30 22'28 52'38 Sg'gg 5458 23.88 b

. SR ‘ _ : . . ‘ . . . _ . 4.

14 | 2100 | 138 | 1625 | 1575 | 1325 | 1414 | 1418 | 500 | 225 ) 312 | 1400 | 050 | 225 118301875 12 | 11201 | 450 | 525|575 51.7

160 | 2350 144 | 1850 | 1800 | 1525 | 1616 | 16.19 5.00 2.50 544 | 1600 | 050 | 250 |izsleres) 16 | 1a2t 450 | 525|575 64:4; 1213‘88 33’123 5:7;‘88 g;'gg 1?1'50 £9-121130-:00138.5¢, 80.00) 14

18| 2500 | 156 | 21.00 | 1988 | 1725 | 1816 | 1820 | 550 | 269 | 981 | 1800 060 | 269 [19¢412275) 16 125 1% | 500 |575|6.25| 74:84]16500]43.71|10260|59 00 130:00| 94.80|209 00|54.43|120.00| 18
20 | 2750 | 169 | 2300 | 2200 | 1926 | 2020 | 2025 | 569 | 288 | 408 | 2000 | 050 3 2.88 500 20 | 125 1% | 550 |6.25|675| 893

24 500 | 188 | 2705 | 2612 | 2325 | gaps | 2425 | 600 | 325 | 438 | 2400 | 050 | 3.25 | 2502950 20 |138| 134 | 600 |5.75|7.25 '119:62 ;g;lgg ggﬁgg 150.50|95.05/218 30| 15524 53?88 ggg% 22650 gg

Notes: Biind Flanges may be made with the same hub as that used for Slip-on Flanges or without hub.

she gasget gurfacg and backside (bearing surface for bolting) are made parallel within 1 degree. To accomplish parallelism
Pot facing is carried out according to MSS SP-@, without reducing thickness (t}. !

Class 150 flanges except Lap Joint will be furnished with 0.06" raised face, which is included in “Thickness’ (t) and b ‘
epth of Socket (Y) is covered by ANSI B16.5 only in sizes through 3 inch, over 3 inch is at the manufacturer's option.

‘Length through Hub’ {T1), {T2}.
For Slip-on, Threaded, Socket Welding and Lap .Joint Flanges, the hubs can be shaped either vertical from base to top or

tapered within the limits of 7 degrees.
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CLASS 300 FLANGES

SOCKET WELDING

Dimensions in inches

P oo

;WO

=
=R Ol

-

w

Thread

Diam. Radius
i i.ength

Joint of Hub of
at Bevel | Fillet {

1 \L ]
nes j 082 0.12 \ 0.62
100 | 108 | R 0.62
o6 | 182 | 01z | 089
Toe | 166 | o0as | ooe
112 1.90 1 0.25 | ?isg
i3l I 298 0.31 .
T e | 2se |03 | 125
180 . 350 L DB 125
175 | oo | 038 | 144

SLIP-ON WELDING NECK
[A\NS - \ BORE LENGTH THRU HUB
I T _ Count? i i
i i i am Welding | Slip-on Lap Welding |Slip-on
NmenaL O'UTS[de I gé%e?jf g%‘aaﬁ;ée Nack ¢ L So?:ket Joint %,1?;8 Neck
P[pe pam- ress Face of Hub | Socket l Waiding Threaded
bz Welding Jeaase \
R B L M
) t G X B, | B, } B, | B | T,
‘ : Q | ' 3| 206
g | ooo| 083
van | ren| ogr | ofal eanl 0% 250
R P S0 2he o B8 L 138 | v 2.44
1 488 00 | 242 | 105 | 136 1.2 2
) — b —— - - H | ,,4_[_,—.._
5 oo | 2s0 | tas | 170 172 | 175 | 256 1.0
i é?g a8 | 275 | 1.61 1.95 % 197 | 1.99 ¢ 229 . l‘l
: ' 62 | a0 ' P : 260 | 275 3
2 6.50 62 | 331 & 2.07 ‘ zad | 246 | 250 %__ 13
U Bl T Pt | :
IRt PR L AR
3 8.25 2 500 | 4.62 0 ‘ o1 882 3.12 Le
3l 9.00 g | 550 525 | 355 | 4.01!!1,1“*_4_.1. |
T T . T e L I
4 10.00 519 | 875 \ 403 | 457 | 480 | ;(ég | %gg !
' 731 1 700 505 | 58 : 9|
e | 1250 | 850 | 812 | 607 | 872 T_QE_I 6.?5_17_3;8577.A”_7
1 i 75 | 875 | 438
- 162 | 1062 798 | 872 | 8
13 1?2% VB8 | 1275 | 1262 | 10.02 | 10.88 | 1092 wg.gi é?g |
12 50e0 | 200 | 1500 | 1475 | 12.00 | 1288 | 1282 | 1294 | 512 |
A P—— L __:./7»4—-_.... ‘ o
14 on00 | 212 1 1825 | 1675 | 13.25 | 14.1%1 | :gig ‘ feﬁ'é ggg
' F 25 | 1616 | 1619 | 16 |
16 5550 | 225 | 1850 | 19.00 | 15 | _‘ | ers
18 2800 | 228 | 2100 | 21.00 | 1725 | 18,78.?_187.2“0_‘!7 ws.wg#._mmwi
i " os0 | 2 o5 | 2020 | 2025 | 2019 | 638 1 3
20 3060 | 2.50 | 23.00 | 2312 | 19. 5 | 201 6.3 | 3
24 5600 | 275 | 27.25 | 27.62 | 23.25 | 2425 | 2425 | 2419
Notes:

Class 300 flanges except Lap Joint will be furnishe

‘Length through Hub’ {T+

For Slip-on, Threaded, Soc
tapered within the limits of 7 degrees.

b, (T}

ket Weiding and Lap

d with 0.06" raised face, which is included in ‘Thickness' (t} and

Joint Flanges, the hubs can be shaped either vertical from base to or

. . H i
’ I l RE - ! :
‘ i e G—-| [ f . o ‘ b G r .
o 0.08 0.06
[ \ \ b }
THREADED LAP JOINT BLIND
Dimensions in inches
DEILLING BOLTING APPROXIMATE WEIGHT
Depth
o Machine|  Stud Bolt Norin)
Sock- | Bolt INumber| Diam. _|Belt Length Welding Slip-on tap Blind Socket  |Pipe
et | Gircle jof of Length and Jaint Welding  |Size
Diam. [Hotes | Holes Threaded
Raised |Raised| Ring
Y Face |Face | Joint b. Kg Ib. Kg ib. Kg Ib. Kg Ib.
0.38 | 2.62 4 062 Y 225 | 250 3.00 1.70 0.62 1.40 0.61 1.30 0.62 1.40| 0.62| 1.40 B3
0.44| 3.25 4 0.75 % 250 | 3.00] 3560 3.00 1.15 2.50 1.15 2.50 1.18 2500 119 280 A
0.50 | 350 4 | 075 % 2.50 1 3.00]| 3.50 3.60 1.39 3.10 1.38 3.00 1.42 3.00| 1.44] 3201 1
0.56 | 3.88 4 0.75 xS 275 13251375 4.50 1.67 3.70 1.66 3.70 1.79 3.90| 1.73| 380} 14
0.62 | 450 4 (.88 3/4 300 | 350|400 86.70 253 5.60 2.52 5607 268 590| 2.62| 580 14
0.69| 500 8 1075 %% 3.00 1350|400 7.50 2.80 6.20 2.79 6.200 3.08| 6.80| 2.94| 650 2
0.75| 5.88 8 1088 % 3.25 1460|450 11.70| 4.25) 9.40 4.22 9301 475 1050| 4.49| 9.90| 24
081 662 8 | 088 % 3.50 425|475 16.10 5811 12.80 5.78| 12.70] 6.78| 14.90| 6.20|13.70} 3
088 | 725 8 | (¢.88 ¥ 3.75 1425|500 18.00) 7.72{ 17.00 7.72] 17.00] 9.53| 21.00 3k
8 (.88 % 375 1450|500 2490 1013} 22.30| 10077 22.207 12.00| 2650 4
8 | ¢.88 ¥ 425 1475|525 33.30| 12.58) 27.70| 12.52] 27.60; 15.96| 35.20 5
12 .88 % 4.25 1 475|580 43.40| 16.04} 35.40| 15.85{ 35.20f 21.20| 46.70 6
12. { 1.00 % 476 1 5560|600 67.20| 24.50| 54.00| 24.37{ 53.70| 34.60| 76.30 8
16 112 1 550 1625|675 96.40| 34.16) 75.30| 39.82{ 88.00! 55.34|122.00 10
16 125 1% 575 | 675 7.25 142.00| 51.26|113.00| 58.70{129.401 78.90174 00 12
20 125 14 6.25 [ 7.00 | 7.50 19470 72.12|158.00| 83.46{184.00/107.05|236.00 14
20 138 14 6.50 | 7.60 | 8.00 249.00| 90.40(199.30;106.14{234.00|139.25|307.00 16
24 1.38 | 14 675 775|825 305.001109.00({240.30|133.85{285.301176.90|396.00 18
24 138 1% 7.25 18001875 369.001136.00(300.00(157.65{347.601223.17|492.00 20
24 1621 1)z 8.00 1§ 9.00 110.00 519.001204.00(449.70|240.401530.00:342.00|754.00 24

Blind Flanges may be made with the same hub as that used for Skp-on Flanges or without hub.
The gasket surface and backside {bearing surface for bolting) are made paraliel within 1 degree. To accomplish parallelisrm,
spot facing is carried out according to MSS 8P-9, without reducing thickness {t).
Depth of Socket (Y) is covered by ANSI B16.6 only is sizes through 3 inch, over 3 inch is at the manufacturer’s option.
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CLASS 600 FLANGES

!

[0.25

SUP-ON WELDING NECK SOCKET WELDING : '
: THREADED LAP JOINT BLIND

ANSI B]é.s FORGED FLANGES Dimensions in inches
l l BORE LENGTH THRU HUB j : — Dimensions in inches
) ‘ ‘ ) ‘ ) ‘ ‘ ‘ : : DRILLING
Nominal | Outside ;|  Thick- l O.D.of | Diam. | Weiding | Slip-on Lap Counter | Welding | Slip-on Lap Diamn. Radius | Thread Depth APPEOX|
Pipe Diam. ness | Raised | at Base | Neck N Socket | Joint | Bore Neck ~ |Threaded| Joint | of Hub | of Length | Stud Bolt L ength MATE WEIGHT
Size Face | of Hub | Socket | Welding ‘lman. | Socket at Bevet | Fillet E Sfck- Nominal
Welding | Welding f I Bolt  |Numb . ) Male- Weldi . Slip-on =
| I ] 0 " . elding , e
| (S S s I . Boll_Pumber O | D 0.25°  Fomale | Ang | Neck ant Lap Bina | Secker G52
o) t l G X B, | B, \ B, ‘ B T, | T, T, A | R G y | Diam. |Holes | Holes| Bolls |Face G?gggg‘ Threaded e
i T T I Kg lb. K
v | 375 | 056 i 138 | 150 | 0.88 ‘\ 0.90 i 093 | 208 088 | ose | 08¢ o e B 2 7R I s s g | b | Ko | b | Ka | b | kg | b
3 | 482 ‘ os2 | 1.9 | 1.88 0g | 441 | 114 225 | 100 100 1050 0 ‘ : 2|3 : : 090 200 091 200 080
1 2ga | Ges | 200 | 212 TS0 | vse | var | 2aa | 108 | 406 | 182 | o 325) 4\ 075) | 350) 226 ) 350 159 3501 140 3001 1.36 I It B [l e v
YL | ‘ 1.8 | L= | or ‘ 4 |075| % | 350 325| 360 1.0 400| 170] 370] 158 3.50 1.8 Pt el I IS
14 | 025 | 081 | 230 250 r70 | 17z | v7s|ozee | iz 1Mzl 188 S sl T o T T el sso | sl 2 ‘ ‘ B1) 400jv87] 400 1
14 12 | 088 | 2.88 275 | 1.85 1.97 1.89 275 1.25 1.25 1.90 0.2 ‘ ‘ s : ‘ : 48| 550f 227| 500 204| 4
2 650 | 100 | 262 | 521 | - \ 2.48 \ 2.50 | 288 | 144 | 1.44 l a6 | 05 2‘88 4 1088| % | 4250 400| 425 363 800| 310 680 295 s'gg %ig R T I
I P Sl I 3 1 1 {, ﬂ_%iﬁi_ : 8 |075| % | 425 400 | 425/ 454 10.00| 363 800| 383] 800 440 570|390 | 860 g
2} 750 | 1.2 412 ;7 394 3 2.94 2.97 3.00 312 + o182 ] 162 2.88 ‘ : i i i ' )
34 8.25 I 1.25 | 500 | 482 e 357 | 260 | 363 \ 3.2% 1ar L1 | 350 588 8 [088| % | 475 450| 475/ 6.35 1400/ 544| 1200 4.99| 1100} 6.80
3% | S50 158 | gs0| ses | £2 | ao7 | at0 413 838 194 | 194 | 400 | ool & |ooa| | etal 432) 0ol 532 1a00l 3aal A0l a3l 1400l 590| 1980l vao |1e5s 21
"_)_Tr_ll_ $s f‘——\‘ ! l 1__4_2 725 8 {100 % | 550| 5.25| 550 11.80; 26.00] 953| 21.00| 908| 20.00 13’?2 ;g'g% 7401630 Sy
4 1075 | 150 | 619 | 800 | 2g o 457 460 | 463 | 400 | 212 | 450 ' ' ‘ :
p 1300 | 175 | 791 | 144 | 3 | oés | s69 | tee | a0 | 2 | 22 !8'28 8 | 100 % | 578 550| 575 16.78] 37.000 14.87| 3300| 14.06] 31.00| 18.60| 41
& 1460 | 188 | 85D | 875 | 33 872 | 675 \ 575 | 462 62 | 683 e 112 850 625| 650 3087| 68.00] 28.50| 62.80| 27.50| 60.60| 30. o p
T L Tl T S 2 L - : 50 12 [1.12 675 650! 675 36.77| 80.08 3 ' ' ' 84 68.00 5
8 1650 | 219 Toes | 1075 e | s72 | srs | 875l 52 0 8.6 ' 632| 80.00] 3038) 7800] 35.00) 8380 6
10 | 2000 | 250 | 1275 } 3501 5 |oss | 1092 | 1088 | 600 | 38 1107 0.50 R IO A A B A Il B Bt B e b B VIR
19 2000 1 220 1588 | e I 2 | 155 | 1002 RESRESEY £ o 03 17.00] 18 1381 1% | B50| 8.25| 8.50) 86.26|190.00| 76.20|168.00 545018300102 00, 29490 8
B bkl AN - Sl It B ‘ : 1381 134 | 875 850 | 875/10251(226.00| 97.52|215.00|108.86|240.00|132.00 56180 b
14 2375 | 275 | 16.25 | 17.00 | 1414 1418 | 1418 | 650 | @ 9 | s00 | 1400 “liealzorsl 2o |10l 1% : : : 12
14 2375 | 276 [ 1828 | 1550 e Lals 188 T | ans | osso \ 1aae | 16312075 20 | 150 | 1% 925 900 | 9.250121.56(268.00(102.00{224.80|111.00|244.70|158.00|348.30
T — - 9425750 20 | 1.75] 13 110.75/ 10.50 |10.75]215.651475.40 180,10 412501194 00427 70 e ggggg 16
20 | 3200 | 250 | 23.00 | 24.00 2020 | 2025 | 2019 | 750 | 500 2000 | 0.50 213 l2850] 24 | 1.75| 1% ‘ ‘ ‘ 18
24 3700 | 400 | 2725 | 2825 | 2425 | 24.25 l 9419 | 800 | 550 | 2400 | 050 250 3300 24 | 2.00]| 174 1;33 };gg éégg gg;.gg 290‘50 231.54|510.50|258.78|570.50[365.001804.70 20
i ' : % e . . 100|820.00{330.00| 725.50 362,00 | 798.00{533 45]1176.0
: - : : 24
Notes: $2nd Flanges may be made wilth the same hub as that used for Slip-on Flanges or without hub.‘
= gasket surface and backside (bearing surface for bolting} are made parallel within 1 degree. To accomplish parallelism

SDpot fac_:ing is carried out accoriding to MSS SP-3, without reducing thickness (1).
kaensmns of sizes _1/2” through 31/2" are the same as for Class 400 Fianges.
epth of Socket () is covered by ANSI B16.5 only in sizes through 3 inch, over 3 inch is at the manufacturer’s option,

Class 60O flanges except Lap Joint will be furnished with 0.25" raised face, whict is not includad in ‘Thickness' (t} and

‘Langth through Hub' (Th), (T2).
For Slip-on, Threaded, Lap Joint and Socket Welding Flan

tapered within the fimits of 7 degrees.

ges, the hubs can be shaped either vertical from base o tep or




EEE
CLASS 900 FLANGES

SLIP-ON WELDING NECK THREADED LAP JOINT

ANSI 816.5 FORGED FLANGES Dimensions in inches Dimensions in inches
BORE LENGTH THRU HUB : - R :
A _ o DRILLING APPROXIMATE WEIGHT
Nominal { Outside Thick- O.D.of | Diam. Welding { Slip-on tap Countar | Welding | Ship-on Lap Diamn. - Radius | Thread Stud Bolt Length o
Five Diam. ness Raised | atBase | Neck 7 Joint Bore Neck and Joint 0{ Hub ! : of Length _ Male- - Sipon Ppmmal
Size Face of Hub Min. Threaded . at Beve : Fillet Bolt  [Number| Giam. | Diam. | C.25" |Fermmie | Fing Welding and Lap Btind S;pe
: : g Gircle {of of of Raised 'Tongue Joint Neck, Threaded - Joint ze
D t G X B, B, B, B T, T, _ T, A R Q Diam. |[Holes Holes | Balts | Face [Grogue Kg b K m Ka b K o
. 12 0.64
s 4.75 0.88 1.38 ;-gg 9'35 ?,?? ?-?i g?g 1%2 132 o= 0121088 | 325] 4 | 088| % | 425 400| 425] 210 460 181 400 181 400 190 420
2 512 1.00 162 178 : ‘ 1 : - : : 1012 (100 | 350 4 | 088 | % | 450| 425| 450] 272 600 240 530 230 sc00 270 sool %
112 0 . : 012 | 1.12| 400| 4 | 100| 7 | 500| 475| 500| 2386 850 341 750 340 750 409 900l 1
: 019 | 119 | 48| e 100 % | 500| a475] 500| 454 1000 410 200 409 coof 454 1000 14
. . . - : ' 025 125 | 488| 4 | 142 1 550| 525] 550| 590 13.000 545 1200 540 11.90 590 1300 134
2 850 150 362 ; 2.44 246 2.50 4.00 2.25 2.25 238 0311160 | 50| & | 1007 7, | 575, 550] 575| 1089} 2400 008 2200 953 2100 1134 2500 2
= - .
21 9.62 162 442 438 N 2.94 2.97 3.00 412 2.50 250 | 288 031 188 | 750| 8 | 112 1 6251 500| 6.25| 16.33 36.00| 1580 2480 1315 2800 1600 3530 24
- e [
3 9.50 1.50 5.00 5001 =z P 360 a8 409 212 2121 3t 038 | 1e2] 750 8 | 100| 7 | 575| 550 575] 1500 33000 11.80| 26.000 1134 2500 13.17] 2ec0| 3
4 11.50 1.75 6.19 8.25 L= 47 360 ;63 £-50 o0 20 A 1044 | 188 925 8 | 125 11 | 675| 650| 675| 2313 5100 2320 51.00] 2260 4850 2450 s400| a4
5 13.75 2.00 3 ‘ 5L . - ‘ : : e 044 | 2321100 8 |[138] 1. | 750| 7.25| 7.50| 38.50 84.90) 37.65 8300, 3674 81.00 3948 s7vo0| s
, [ . F—
6 15.00 219 850 | 925 g g2 578 678 550 Sos o8 oo 050§ 225 | 12501 12 | 1.25 | 1! | 7.50| 7.25| 7.75| 49.89]110.00] 48.30\106.50] 4750104.70| 5150{11350] &
8 18.50 2.0 ; 1 E e P 16 oes | 1088 o Pt co0 | 107k 0.50 | 250 | 16550 12 | 150 | 1% | 875| 850| &vsl 794517500 7500116630 86.00{180.60 89.00106.20] 8
10 21 50 275 | 1275 : S : : : : : ' ' 0501281 1850 16 | 1.50 | 1% | 925| 9.00| 9.25]118.04/260.00|111.13{245.00(12564|277.00/131.54/230 00| 10
. 75 :
12 2400 a12 12.2(; lggg 112”82 }i?g 15-?3 g-gg g?g g?g li,oa 050 1 300 2100 20 | 1.50 | 1% |10.00| 975 10.00 |157.00{346.00/146.00 321.801 167.00{368.00| 187.00a12.30] 12
14 2625 3.38 25 | 1778 T4 ] 1as ] s 838 B ole 160 F050 | 325 |2200| 20 | 162 | 11 | 1075|1050 1150 |181 601400.40/172 26| 380.00|180.07|397.00|224.07|424.0¢| 14
16 2775 350 | 185 . ‘ ‘ : - : : 1050|338 2426| 20 | 175 | 1% |11.26]11.00 | 11.75 | 224 73|495.50192.95 425 40|21 1.11|485.40|272.40|600 50| 16
18 31.00 400 ) 2le0 | ze2s S e S aoe ooy A I ' 350 [27.00] 20 | 200 | 17, | 12.75] 12,50 | 13.25 | 308 72880.60!272 20|600.50 295 10|650.60| 38500350 20| 18
20 3375 425 g;gg 24.50 2020 | 2025 | 2019 | o7f L B I 0801 362 29501 20 | 232 | 2 | 1375|1350 | 14.25 |376.82]830.70|331.42/730.80367.74|810.70|488.00,1076 0| 20
24 41.00 5.50 . . - : ‘ : : : : 050 | 400 (3550 20 § 282 | 2'; | 17.25] 17.00 | 18.00 |685.00{1510.0{632.00] 1393 3|700.00|1543.0/905 00| 1995 6| 24

Notes: Biind Flanges may be made with the same hub as that used for Slip-on Flanges or without hub.

The gasket surface and backside (bearing surface for bolting} are made parallel within 1 degree. To accomplish parallelism,
Spot facing is carried out according to MSS SP-9, without reducing thickness (t).
Bimensions of sizes 1/2” through 21/2 are the same as for Class 1500 Flanges.

Class 900 flanges except Lap Joint will be furnished with 0.25" raised face, which is not included in “Thickress’ (t) and
‘Length through Hub’ (T1), (Tea). »

For Slip-on, Threaded and Lap Joint Flanges, the hubs can be shapec either vertical from base te top or tapered within the
limits of 7 degrees.

S |
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SLIP-ON WELDING NECK SOCKET WELDING : THREADED LAP JOINT
ANSI B] 6-5 FORGED FLANGES Dimensions in inches . Dimensions in inches
LENGTH THRU HUB E BOLTING
BORE : Depth DRILLING APPROXIMATE WEIGHT
] . ] ) - - h - i i : Stud Bolt Length i
Nominal | Outside | Thick- | O.D. of | Diam. | Welding | Slipon | La Counter | Weiding |Slip-on | Lap | Diam. | Radius | Thread | . g 9 Nominal
B ™ | ese | Baod | atBase | Neok | Socket | Jomt |Bore | Neck  |Treaded Jor of Hub | of Filet | Length } ooek- Sipon Pipe
| : i - at Beve . - . . i
Size Face | of Hub Ejvocl!-c&iﬁ: Welding Min. ?\?e?gieﬂtg Boit |Number Diam. | piam. [0.25" y:::alp Ring Welding and : Lap Blind Socket - |SiZ®
elding Circle [of of of Raised Tongué- Joint Neck Threaded Joint Welding
T A R a y | Diam. |Holes |Holes | Bolts (Face |rmroove K b K |
- . P " B B. B, B T T, , G . g b. Kg ib. Kg Ib. Kg Ib.
038 3.25 4 10.88 % | 425| 4.00| 4.25 2.10 460 180 4 ;
088 | 050 | 093 | 233 | 125 | 1.25 7 084 | 032 ‘ : : ‘ : 00| 180 400] 1.90| 400 1.81] 400| %
? gi’g ?gg ¥gg g?g 109 114 114 5 7e 138 138 105 012 0.44 | 3.50 4 10.88 % 4501 4.25( 450 2.72 6.00) 227 500 2.27 5.00 272 6.001 2.81] 6.20 9;
A diE 10 ae IR e Via | va1 | Ses | 182 | 162 | 132 | 012 0.50 | 400 4 |1.00} % | 600 475 | 500{ 386 850 3.40] 7.50! 340\ 7.507 4.08| 9.00] 3.61] soo| 1
0.56 [4.38 4 | 1.00 ¥ 1 500 4.75| 500 454 10.00) 4107 9.00 )
170 1 172 | 175 | 288 | 182 | 162 | 168 019 d ‘ , : . 409| 10.80{ 430| 950| 4.99{11.00] 14
::/4 ?(?)S 1122 ggg g?g Vo o7 199 508 178 175 190 0.95 8.62 4.88 4 1112 17 55601 5251 550 590 13.00) 545| 12.00 5400 11.90 580 13.00] 8.76|14.90] 1}
; f . 1,50 s Rr oan 504G 550 200 5 oF 5 o5 218 .31 68 | 6.50 g | 1.00 | 875 550 575] 1089 24.00| 10.50{ 23.00 9.53; 21.00| 11.30| 25.00i{10.88|24.00| 2
214 942 182 4 488 % 5 a4 297 300 410 2 50 250 3 88 0.31 075 | 7.50 8 (112 1 6.25| 6.00 |6.25 16.34; 36.00| 15.80| 34.80| 13.15] 29.00| 16.00| 35.30(16.34|38.00] 24
: . . . 3
&) 0811 8.00 8 |1.25| t} | 7.00| 6.75] 7.00] 21.79] 4800] 21.77| 48.00| 17.2
N ser | ae0 | s60 | 462 | 288 | 288 | 350 | 038 : . ‘ . . 24 38.00] 21.79] 48.00 3
4 282 232 | ene 556 =5 | as7 | 460 | 463 | 488 | 356 356 | 450 | 044 1094|9501 8 |1.38] 1% | 775 7504 7.75, 31.30 69.00| 31.00| 68.40| 29.06| 6390| 3317, 73.00 4
2 . . . T Z . L e
C o : 0.94 |11.50 8 1182 1) | 9751 950 975 59.02] 130.00| 58
Z3 69 | 568 | B12 1 412 | 412 | 556 | 044 | 250 | - i |9 . ‘ . . 80|129.60| 54.00i 119.00] 6€C.00| 132.30 5
5 1?515?38 %gg g.gé ggg Y- g?g 2_75 B 7e 675 469 469 562 050 578 1‘06 12.50) 12 1 1.50 !;’/3 10,251 10.00 110.50; 74.91| 165.00| 74.00(163.00| 62.00] 136.70| 75.00] 165.30 6
g 1900 26> | 1062 | 4150 o & 6752 875 875 838 5 &0 582 863 0.50 200 | o 25 115601 12 1175 | 1% [11.50] 11.25 112,75} 123.83| 273.00{117.73|258.00| 129.73] 236.00| 136.98] 302.00 8
. . il o . ' -
P 1.31 1900 12 ;200 | 1% [13.25| 13.00 [13.50] 205.93| 454.00{197.49]435.40| 2
- 2 10.88 1082 | 1088 | 10.00 6.25 7.00 1075 0.50 3.31 (3 . . . . 491435 .4 20.19; 485.40| 228.97( 507.00 10
12 gggg jgg !ggg 13?2 o 1oas | 1292 | 1204 | 1702 e a6z | 1275 0.50 362 126 22501 16 212 2‘ 14.75] 14,50 | 15.25] 306.00) 674.60|264.00|582.00} 286.02| 630.80| 316.00| 696.70 12
14 29'50 5'25 16:25 19 50 1414 14.18 14.19 11.75 9.50 14.00 0.50 B3 125,001 16 238 24 16.00| 1575 |16.75] 416.00{ 817.00 - - 404.06( 890.80| 421.00| 928.00 . 14
- - — 17512775 18 | 262 214 (17.50| 17.25 |18.50| 567.50]1250.00| -~ -
, 1616 | 1819 | 1613 | 1225 1025 | 1600 | 050 5 : : 522.10(1151.00| 558.00|1232.70 16
5 3500 | 68 2750 | 2380 1918 | 1520 | 1848 | 128 | - {1088 | 1800 | 050 | - 192 |30.50) 16 | 2.88| 2% |19.50| 19.25 12075/ 736.00/162260| - - | 669.65|1476.30| 761.00[1877 70 18
18 33'75 6.3 2100 2525 050 | 2095 | 2019 | 1400 B 1150 | 2000 0.50 - 1343275| 18 | 312 3 21.25| 21.00 |22.25| 929.00{2048.00| - - B05.85(1776.60( 967.00{2131.80 20
o o0 o0 | 2722 | 2000 on e | pass | 2419 1600 _ 1290 | 24.00 0.50 _ 250 139,001 16 | 3.62 | 3} {2425 24.00 |2550[1504.00{3315.70] - — |1285.565|2834.00(1568.00|3456.80 24
. Blind Flanges may be made with the same hub as that used for Slip-on Flanges or without hub,
otes:. The gasket surface and backside (bearing surface for bolting) are made parallet within {1 degree. To accomplish parailelism,
. ) . ‘ I . d facing is carried out according to MSS SP-9, withcut reducing thickn t
int wi - " luded in ‘Thickness’ (t) and an ! : g thickness (t).
(;tasst; E;S)O faw%esbg?Tcipt(#a;p Joint will be furnished with 0.25" raised face, which is not included | (t) Dimensions of sizes /2 through 21/2" are the same as for Class 900 Flanges.
Ffrngup,o,;oﬁreaged Lja‘p T and Sockel Welding Flanges, the hubs can be shaped efher vertica from base to top or Depth of Socket (Y) is covered by ANSI B16.5 only in sizes through 21/z inch, over 21/z inch is at the manufacturer's option.

tapered within the limits 7 degrees.




CLASS 300-400-600 FLANGES

RING JOINT FLANGES FACING DIMENSIONS

SLIP-ON

THREADED

WELDING NECK

Em—

M

QOctagonal Ring Oval Ring

1
1
i
'.“23.,£,:70,03125" if
1 I
1 'f

Approximate Distance ,
between Flanges hS

P +.008"
ANSI B16.5 FORGED FLANGES Dimensions in inches
Nominal | Pitch Width of | HEIGHT OF RING width of Width ot | Depth of | Diameter Ring Approximate Distance
. Pipa - Diam. of | Ring Flat on Groove Groove | of Raised | Number Between Flanges of Ring
Size - Ring and i Octagonal Face for Joints When Ring is
o Groove | - Oval | Octagonal | Rings Ring Joint Compressed
o or Lapped
e P A 8 H c F EW*) | KiMin Class 300 | Class 400/ Class 600
T 1.344 0.250 0.438 0.375 0170 0.281 0.219 2.00 R11 012 — 012
Coa 1.688 0.313 0.563 0.500 0.208 0.344 0.250 2.50 R13 016 — 0.16
1 2.000 0.313 4.563 0.500 0.206 0.344 0.250 275 R16 0.16 — 0.18
. B 2.375 0.313 0.563 0.50C 0.206 0.344 0250 3.13 R18 0.16 - 0.16
o 23 2.688 0.313 0.563 0.500 0.2086 0.344 0.250 3.58 R20 016 — 0.16
2. 3.250 0.438 0.688 0.625 0.305 0.469 0.312 4.25 R23 0.22 — 0.19
2 4.000 0.438 0.688 0.625 0.305 0.46¢ 0.312 5.00 R26 0.22 — 0.19
3 4.875 0.438 0.688 0.625 0.305 0,469 0.312 575 R31 0.22 — 0.19
3k 5,188 0.438 0.688 0.625 0.305 0.469 0.312 6.25 R34 0.22 — 0.19
4 5.875 0.438 0.688 0.625 0.305 0.469 0.312 6.88 R37 0.22 022 0.19
RN - T 7.125 0.438 0.688 0.625 0.305 0.489 0.312 8.25 R41 0.22 0.22 012
B 8.313 0.438 0.688 0.625 (.305 0.469 0.312 8.50 R45 0.22 0.22 018
S8 10.625 0.438 0.688 0625 0.305 0.469 0.312 11.88 R4% 0.22 0.22 0.18
|- 100 12.750 0.438 0.688 0.625 0.305 0.489 0.312 14.00 R53 0.22 0.22 0.19
12 15.000 0.438 0.688 0.625 0.305 0.469 0.312 16.25 R&7 0.22 0.22 0.19
14 16.500 0.438 0.688 0.625 0.305% 0.469 0.312 18.00 RE1 0.22 0.22 0.19
S16 0 18.500 0.438 0.688 0.625 0.305 0.469 0.312 20.00 RE5 0.22 .22 0.19
'._'__18-' 21.000 0.438 0.688 0.6825 0.365 0.469 0.312 22.63 R6Y9 0.22 0.22 0.19
200 23.000 0.500 0.750 0.688 0.341 0531 0.375 25.00 R73 0.22 0.22 0.19
24 27.25(Q 0.625 0.875 0.813 0.413 0.656 0.438 29.50 R77 0.25 0.25 0.22
Notes:

Unless otherwise specified by the customer, Ring Type Joint Flanges will be furnished in accordance with these details.

The depth of groove is added to the minimum flange thickness.

* Raised face “L” is equal to groove dimension “E” but is not subject to tolerances for "E”.

* A plus tolerance of 3/s4 in. for heights B and H is permitted providing the variation in the height of any given ring does not
exceed 1/e4 in. throughout its entire circumference,

Dimension “R” is max.

Radius “'r” is /16" for ring widths 7/8” and less and 3/32” for ring widths 1" and over.

LASS 900 FLANGES

RING JOINT FLANGES FACING DIMENSIONS

E=8

WELDING NECK SLIP-ON THREADED
|
| %
A e A J
—| [ —
i K ! f K r K
T Qctagonal Ring QOval Ring

Approximate Distance
between Flanges

Dimensions in inches

Nominal Pitch Width of HEIGHT OF RING Width of Width of Depth of Diameter Hing Approximate
Pipe Diam. of Ring Flat on Groove Groove of Raised Number | Distance
Size Ring and Octagonal Face for Between

Groove QOval Octagonal Rings Ring Joint Flanges of
' or Lapped Ring Joints
When Ring is
P A B H c F E(L*) K{Min) Compressed
For size 2% and smaller, use Class 1500 Ring Joint Flanges
3 4875 (3.438 (.688 0.625 0.305 0.469 0.312 6.12 R31 018
4 5.875 0.438 0.688 0.825 0.305 0.469 0.312 7.12 R37 0186
5 7125 0.438 0.688 0.625 (0.305 0.469 0.312 8.50 R41 0.16
8 8.313 0.438 .688 0.625 0.3056 0.469 0.312 9.50 R45 0.16
3 10.625 0.438 0.688 0.625 0.305 0.489 0.312 12.12 R42 0.16
10 12.750 0.438 0.688 0.825 0.306 0.469 g.312 14.25 R53 0.16
12 15.000 0.438 0.688 0.825 0,305 0.468 312 16.50 R57 0.16
14 16.500 0.825 0.875 0.813 0.413 0.856 0.438 18.38 Re2 016
18 18.600 0.625 0.875 0.813 0.413 0.656 0.438 20.62 R66 0.16
i3 21.000 0.750 1.000 0.938 0.438 0.781 0.500 23.38 R70 0.19
20 23.000 0.750 1.000 0.938 0.485 ¢.781 0.500 25.50 R74 0.19
24 27.250 1.000 1.313 1.250 0.681 1.062 0.625 30.38 R78 (.22
- Notes:

Unless otherwise specified by the customer, Ring Type Joint Flanges wili be furnished in accordance with these details.
Ihe depth of graove is added to the minimum flange thickness.

- Raised face “L" is equai to groove dimensicn “E" but is not subject to tolerances for “E”.

7 Apius tolerance of ¥fsa in. for heights B and H is permitted providing the variation in the height of any given ring does not
- BXCeed i/sa in. throughout its entire circumference.

:[_)Emeﬂsion "R s max.
.Radius “ris 1/1e” for ring widths 7/s” and less and 3/a2” for ring widths 1" and over.




CLASS 1500 FLANGES

RING JOINT FLANGES FACING DIMENSIONS

CLASS 2500 FLANGES

RING JOINT FLANGES FACING DIMENSIONS E 2

WELDING NECK SLIP-ON

Approximate Distance
between Flanges

ANSI B16.5

FORGED FLANGES

THREADED

am ]

SR

Octagonal Ring

|
I
T
j
|
T
P
K

—

Oval Ring

SLIP-ON

WELDING NECK

I: 8 ,

QOctagonal Ring Oval Ring

Approximate Distance
between Flanges

Dimensions in inches

Norminat Pitch Width of HEIGHT OF RiNG Width ot Width of Depth of | Diameter Ring Approximate
Pipe Diam. of Ring Flat on Groove Groove of Raised Number |Distance
size Aing and Qctagonal Face for Between

Groove Oval QOctagonai Rings - Ring Jaint Flanges of
. or Lapped Ring Joints

When Ring is

P A B H c F EiL*) K (Min) Compressed
ba 1.563 0.313 0.563 0.500 0.206 0.344 0.250 2.38 R12 0.16
% 1.750 0.313 0.563 0.500 0.206 0.344 0.250 2.63 314 0.16
1 2.000 0.313 0.563 500 0.2086 0.344 0.250 2.81 Rt6& .16
1k 2.375 0.313 0.563 0.500 0.208 0.344 0.250 3.19 R18 0186
117 2.688 0.3132 0.563 0.500 0.208 0.344 0.250 3.63 R20 016
2 3.750 0.438 0.688 0.625 0.305 0.488 0.312 4.88 R24 0.12
25 4.250 0.438 0.688 0.625 0.305 0.468 0.312 5.38 R27 012
3 H375 0.438 0.688 0.625 0.305 0.469 0.312 5.63 R35 012
4 5375 1.438 0.688 0.625 0.3056 0.469 0.312 7.63 R39 g.12
5 7.625 0.438 0.688 0.625 0.305 0.469 0.312 900 R44 012
G 8.313 0.500 0.750 0.688 0.341 0.531 0.375 975 R46 01
] 10.625 0.625 0.875 0.813 0.413 0.656 0.438 12.50 K50 0.16
10 12.750 0.£2% 0875 0.813 0.413 0.656 0.438 14.63 R&54 016
12 15.000 [T 1125 1.063 0.583 0.906 0.562 17.25 R58 0.19
14 16.500 1300 1.313 1.250 0.681 1.062 0.625 19.25 RE3 0.22
16 18600 1.125 1.438 1.375 4.780 1.188 0.688 21.50 R&7 .31
18 21.000 1.125 1.438 1.375 0.780 1.188 0.688 2413 R 0.31
20 23.000 1.250 1.563 1.500 0.879 1.313 0.688 26.50 R75 0.38
24 27.250 1.3756 1.750 1.625 0877 1.438 0812 31.25 R79 0.44

Notes:

Unless otherwise specified by the customer, Ring Type Joint Flanges will be furnished in accordance with these details.

The depth of greove is added to the minimum flange thickness.

* Raised face "L is equal to groove dimension “E" but is not subject to tolerances for "E”.

* A plus tolerance of 3feq in. for heights B and H is permitted providing the variation in the height of any given ring does not
exceed 1/s4 in. throughout its entire circumference.

Dimension "R is max. -

Radius “r" is /1" for ring widths 7/a” and less and 3/32” for ring widths 17 and cver.

Dimensions in inches

Nominal Pitch Width of HEIGHT OF RING Width of Width of Depth of Diameter i j
: " d R
Pipe Diam. of Ring Flat on Groove Groove of Raised N:.?rglber Siﬂﬁé?ate
Size Ring and Qctagonal Face for Between
Groove Oval Octagonal | Rings Ring Joint Flanges of
or Lapped Ring Joints
- When Ring is|
p A B H C F E(L*) K(Min} Compressed
b 1.688 0313 0.563 0.500 0.206 0.344 0.250 2.56 R13
. ‘ . . . . 016
X 2.000 0.313 0.563 0.600 0.206 0.344 0.250 2.88 R16 016
1 2.375 0.313 0.583 0500 0.206 0.344 0.250 3.25 R18 018
14 2.844 0438 0.688 0625 0.305 0.4869 0.312 4.00 R21
‘ . . . . 0.12
14 3.250 0.438 0.688 0625 0.305 0.489 0.312 4.50 R23 0.12
2 4.000 0.438 0.688 0625 0.305 G.489 0.312 5.25 R26 012
2k 4.375 0500 0.750 0.688 0.341 0.531 0.375 5.88 R28
. . . . . . 012
3 5.000 0.500 0.750 0688 0.341 0.531 0.375 6.63 R32 012
4 £.188 0.625 0.875 0813 0.413 0.656 .438 8.00 R38 016
3 7.500 0.750 1.000 0938 0.485 6.781 0.500 9.50 R4z
. ‘ . . . . 016
8 8.000 0.750 1.000 0.938 0.485 0.781 0.500 11.00 Ra7 0186
8 11.000 0.875 1125 1.063 0.583 0.908 0.562 13.38 R&1 019
10 13.500 1.125 1.438 1.375 0.780 1.188 0.688 16.75 R55
. . . . . . 0.25
12 16.000 1.250 1.563 1.500 0.879 1.313 0.688 19:50 R6C 0.31
'+ Notes:

»-Unless otherwise specified by the customer, Ring Type Joint Fianges will be furnished in accordance with these detaiis.

:Ihe depth of groove is added to the minimum flange thickness.
Raised face “L" is equal to groove dimension "E" but is not subject to tolerances for “E".

s A plus tolerance of 3/s4 in, for heights B and H is permitted providing the variation in the height of any given ring does not
- &xXceed e4 in. throughout its entire circumference.

- Dimension “R" is max.
- Radius “r is 1/48” for ring widths 7/8” and less and ¥/32” for ring widths 1" and over.




PRESSURE-TEMPERATURE RATINGS NN
ANSI B16.5 FORGED FLANGES 8 —
C S Materials F304L F347
Materials 82| A182 | A182 | A182 | A182 F316 F321 Egi;H (A240| F310 | Temper-| - s ﬁégg ;LaFago- 5215 > ?11 . ?.;82 ?11?2 2232 9282 ?;82 Egng ﬁg}gH """""""" Eggle rﬁ-gigH 5%2943? Fere T?mper“
A105 | A350 | A350- | A182 | A1 F304 & - ature
e A350- | LF3 |LF1 |F1 | F2 |F=1%j? F2z };5551 FS  |F304H|F316H Fa16L F321H ggigH 3085) gtgre : Temp. °F3\|LF2 Fi2 F5a F316L FR48H °F
op\ |LF2 : . :
Temp. °F 260 100 ; -20t0 100| 990 | 1000 | 825 | 925 | 1000 | 1000 | 1000 1000 960 | 980 | 800 | 960 | 960 895 100
2010 100| 285 : 290 | 235 | 265 290 275 | 275 | 230 | 275 | 275 60 so0 | - 200 | 900 | 100C | 750 | 905 | 1000 | 950| 955 1000 800 | 825 | 675 | 815 | 850 805 200
U200 | 260 | 260 | 215 260 235 | 240 | 195 | 235 | 245 520 300 300 | 875 | 970 730 | 870 | 970! 895| 905 970 705 | 745 | 805 | 725 | 785 760 300
goo 230 | 230 | 210 230 205 12;2 jég f;g 225 505 200 400 | 845 | ©40| 705 | 855 | 940| 8sp| 885 940 630 | 885 | 550 | 680 | 740 710 400
200 180 .
460 iz coo | 500 | 800 | 885 665 | 830 | 885 855 B85 585 | 635 | 510 | 610 | 690 670 500
500 170 170 145 8 600 | 800 | 730 | 805: 610 805 555 | 800 | 480 | 585 | 855 635 800
200 140 140 140 1‘2‘5 a0 | 650 | 715 | 785| 800 785 545 | 590 | 470 | 570 | 640 620 650
goo 125 128 }.12(5) 110 250 700 | 710 | 755 800 755 540 | 575 | 460 | 560 | 625 610 700
110 H
700 95 — 750 | 670 | &70| 590 710 530 | 565 | 450 | 555 | 615 595 750
250 95 95 95 o g0 | 800 | 550 | 550 495 675 665 675 } 525 | 555 | 440 | 550 | 610 580 800
300 80 80 L. 80 as 850 850 355 650 585 | 650 | 520 | 540 [ 430} 545 | 590 565 850
850 a5 gg 65 20 900 900 230 600 470 | 600 | 510 | 525 540 | 575 5§55 300
50 '
900 a6 osc | 950 140 375 | 460 505 350 | 495 | 500 | 515 515 | 515 515 950
950 35 as o0 o000 | 2 1000 70 220 | 285[ 300 355 255 | 390 { 430 | 485 475 | 483 [7450 | 465 | 1000
1000 50 20 . 1050 250 | 185} 265| 190 | 250 | 410 | 480 460 | 480 | 320 | 445 | 1050
L I 1100 130 | 150, 140 | 150 | 345 | 430 400 | 430 | 300 | 390 | 1100
1150 70| 140| 90 | 100 | 260 | 365 315 | 2365 | 230 | 330 | 1150
_ 1200 45| 75| 80 | 70 | 205 | 275 240 | 230 | 175 | 275 | 1200
oo 1250 145 | 245 185 | 165 | 135 | 215 | 1250
C SS 300 : 1300 110 | 185 140 | 125 | 105 | 160 | 1300
LA e A L) 130 85 | 140 110 | e0 | 80 | 105 | 1350
F304L 1400 65 | 100 80 | 70| 60 | 75| 1400
Materals | o5 | A3s0-| A350- | a182 | Ate2 | A182 | a182 | Ate2| Ate2 [F304 [Fate | 70T Fa21 IFaarH g%zg‘g F10 | Tompar-| 1450 45 | 80 65 | 55 | 40 | 50 | 1450
— A350-|LFS\LFT | F1 | F2 | F11 1F22 | F8 | F9 F304H\F316H) ot oF 1500 30 | 55 50 | 45 30 | 30| 1500
Temp. °F
720 | 720 670 100 |
20 | 695 | 750 | 750 | 750 750 720 | 720 | 600 :
720?0(1300 gig ;gg geo 680 | 750 ; 710 | 715 750 600 | 620 | 505 | 610 : 635 ggg %gg . CLASS 600
300 | 655 | 730 | 550 | 655 | 730 | 675 | 675 730 530 | 560 | 455 | 545 ggg 570 ol
400 | 635 | 705 | 530 | 640 | 705 | 660 | 650 706 470 | 515 | 415 | 495 : -
Materials F304L F34
‘ 500 | 600 | 665 | 500 | 620 | 665 640 665 435 | 480 | 380 | 480 523 igg 283 A105 | A350-| A350-| A182 | A182 | A182 | A182 1 A182 | A182 |F304 |Fa16 | o0 F321 {F347H| (A240| F310 | Temper-
| eo0 | 550 | e0s | 455 605 415 | 450 | 360 | 435 420 180 ea0 A350- |LF3 |LFt [F1 [F2 {F11 |F22 |F5 |Fo |F304M!F316H F321H|F348 |309S) ature
| a0 | asc 590 410 | 445 § 350 | 430 | 4 0 Temp. °F\ ILF2 F12 F5a F316L F348H °F
650 | 535 5?0 450 270 405 | 430 | 345 | 420 | 470 485 70
700 | 535 | 5 aas 250 -20t0 100] 1480 | 1500 | 1235 | 1390 | 1500 | 1500 | 1500 1500 1440 | 1440 | 1200 | 1440 | 1440 1345 100
750 | 505 | 505 | 445 530 400 | 425 & 335 | 415 | 460 449 o 200 | 1350 | 1500 | 1125 | 1360 | 1500 | 1425 | 1430 1800 1200 | 1240 | 1015 | 1220 | 1270 1210 200
800 | 410 | 410 | 370 510 500 | 510 | 395 | 4156 | 330 ; 415 | 455 ot 850 300 | 1315|1455 1095 | 1305 1455 | 1345 | 1355 1455 1055 1120 8910|1090 | 1175 1140 300
250 576 485 440 | 485 sgg ggg 320 iég 3‘3‘8 415 " 900 400 | 1270 | 1410| 1080 | 1280 | 1410 | 1315 | 1295 1410 940 | 1030 | 825 | 990 1110 1085 400
450 ass | 450 | 3
200 170 sa5 | s8s - 950 | @] 500 | 1200|1330 | 995, 1245 | 1330 | 1285 | 1280 1330 875| 955| 765 8915|1035 1010 | 500
200 "5 o | 312 s %o S60 | 200 | 3o | a8 356 | aes 336 30| 000 | L | G00 | 19%8 112101 210 1575 815 Bo0| 700 seei s60| o | eos
}828 190 | 140 i 200 ¢ 140 | 120 | 310 ggg %gg ggg ggg o0 | 1100 . 700 {1065|1135| a95 1135 805| B865| 685 840| 835 910 700
95 | 115 | 105 | 115 | 260 ‘
1100 o | 245 | 1150 | &1 750 [ 1010 1010] 885 1085 795, 845| 670| 830| 920 895 750
150 50 | 105 | 70| 75 |} 195 | 275 235 | 275 1;0 Soe | 1oo0 | o1 800 | ees| sps| 740 1015 995 T1G7T5| 790| 83C) 860 | 825! 910 870 800
:200 35 | 55 | 45 | 50 | 155 | 205 180 | 170 | 1 TR T I B 850 £36 875 880 | 975) 78c| 810 645] 815 890 850 850
1500 110 138 13(; 132 730 150 | 100 1 o 900 345 900 705 | soo] 770 790 810 | 865 B30 900
85 :
1300 6o | 80 | 1as0 | 1 950 205 560 | 685 755 520 | 740f 780 775 7751 775 775 950
1350 60 | 105 80 | 70 I s | t1oco 105 330, 425744577535 385 | 585 645 725 715 | 725870 | 700 | 1000
1508 50 | 75 60 | 50 o | aa | taso | | 1oso ago| 275| 400| 280 | 380| e20] 720 695 | 720| 585 | 865 | 1050
1450 32 8 200 a2 | e | 32| 1es0 | oo 1100 190 | 2251 205 | 225 515 645 605 | 645 445 | 585 | 1100
1500 | 1150 105 205| 146 | 150 330| 550 475 | 550| 345 | 495 | 1180
1200 70] 110 so0 ) i05) 310l at0 366 | 345| 280 | 410 | 1200
1250 220 | 385 280 | 245| 200 | 325 | 1250
1300 165 | 275 210| 185, 160 { 240 | 1300
1350 1251 208 165 135| 115 | 160 | 1350
1400 90| 150 125| 105| 90 | 110 | 1400
1450 70| 1158 95! 80| 60 | 75 | 1450
1500 50| 85 78 700 50 | 50 | 1500




PRESSURE-TEMPERATURE RATINGS

ANSI B16.5 FORGED FLANGES

M

CLASS 900

E=A

Materials F304L F347
A0S | A350 | ABS0-| A1B2 | A182 | A182 ] A182 | A182 A182 |paos (F316 | IF321 |F347H|{A240| F310 | Temper-
cago. [ LF3 | LF1 | F1 |Fe | F11 |F22 |F5 | Fo  JF304H|F316H Fa21H|F348 |3098) ature
Temp. °F\| LF2 F12 F&a F316L F348H °F
2010 100| 2220 | 2250 | 1850 | 2085 | 2250 | 2250 | 2250 2250 5160 | 2160 | 1800 | 2160 | 2160 | 2015 100
500 | 2025 | 2260 | 1685 | 2035 | 2250 | 2135 | 2150 2250 7800 | 18601 1520 | 1830 | 1910 1815 200
500 | 1970 | 2185 | 1640 | 1955 | 2185 | 2020 | 2030 2185 1585 | 1680 | 1360 | 1635 | 1765 1705 300
200 | 1900 | 2115 | 1585 | 1920 | 2115 1975|1945 | 2115 1210 | 1540 | 1240 | 1485 | 1665 1600 400
500 | 1705 | 1995 | 1495 | 1865 | 1996 | 1925 { 1920 1395 1310 | 1435 | 1145 | 1375 | 1555 1510 560
800 | 1640 | 1815|1370 1815 1245 | 1355 | 1080 | 1310 | 1475 1435 600
650 | 1610 | 1765 | 1345 1765 1925 | 1330 | 1050 | 1280 | 1440 1395 650
700 | 1600 | 1705 | 1345 1705 1210 | 1295 | 1030 | 1260 | 1405 1270 700
750 | 1510|1510 1325 1595 7255177555 | 1195 | 1270 | 1010 | 1245 | 1385 1340 750
800 | 1235 1235] 1110 1625 1315|1460 | 1180 | 1245|985 | 1240 | 1370 1305 800
850 805 1460 1060 | 1350 | 1465 | 12151965 1226 | 1330 1275 850
900 515 1250 1150 | 1180 1215 | 1295 1245 900
950 310 845 | 1030 1130 780 | 1110 f 1125 | 1180 1160 | 1160 1160 950
1000 155 495 | 640 ETO] 805 sS75| 875 | 9665|1090 1070 | 1090 [ 1670 1050 | 1000
1050 55| 410 595! 42¢| 565 9251 1080 1040 | 1080 | 875 1000 | 1050
1100 os0 | 340 z10| 340} 770| 985 505 965| 670| 875| 11C0
1150 1551 3to| 205| 225| 585 825 710| 8251 515| 7401 1156
1200 105| 185| 135, 155] 485| 820 5451 515| 390| 620 120C
1250 330 | 545 a20| 270| 300 485 | 1250
1300 245 | 410 220 | 2801 235| 380, 1300
1350 185 | 310 45| 205| 1751 235 1350
1200 45| 225 185| 155, 135| 165| 1400
1450 105| 175 1451 125| 95| 115| 1450
1500 70| 125 115| 108| 70| 70| 1500
. F347
Materials | | 350 | A350- | A182 | A182 | A182 | A182 | A18Z | A1B2 |F304 |F316 F0AL | o1 |F347H| (240 | Fa10 | Temper
haEo-|LF3 |LF1 | F1 |F2 |F11 |Fe2 | F5 |F8 |F304H|F316H! Faz1H|Fads |309s) ature
Tomp. °F\| LF2 Fi2 F5a F316L F348H °F
53 10 100| 3705 | 3750 | 3085 | 3470 | 3750 | 3750 | 3750 | 3750 3600 | 3600 | 3000 | 3600 | 3600 | 2380 100
200 | 3375 | 3750 | 2810 | 3395 | 3750 | 3560 | 3580 | 3780 3000 | 3095 | 2530 | 3050 | 3180 3025 200
300 | 2280 | 3640 | 2735 | 3260 | 3640 | 3365 | 3385 3640 2640 | 2795 | 2270 | 2725 | 2940 2845 300
200 13170 3530 | 2645 | 3200 | 3530 | 3290 ¢ 3240 3530 350 | 2570 | 2065 | 2470 | 2770 | 2665
500 | 2995 | 3325 | 2400 | 3105 | 3325 | 3210 3200, 3325 o185 | 2390 | 1910 | 2290 | 2590 2520
600 | 2735 | 3025 2285 2025 2075 | 2255 1 1800 | 2185 | 2450 | 2390
B50 | 2685 | 2940 | 2245 2940 2040 | 2220 | 1750 | 2135 | 2400 2330
700 | 2665 | 2840 | 2045 2840 2015 | 2160 | 1715 | 2100 | 2340 2280
750 | 2520 | 2520 | 2210 2660 1990 | 2110 | 1680 | 2075 | 2305 2230
800 | 2060 | 2060 | 1850 2540 5485 5540 1970 | 2075 | 1645 | 2065 | 2280 2170
850 1340 2435 2195 | 2435 | 1945 | 2030 | 1610 | 2040 | 2220 2125 850
900 860 2245 1765 | 2245 | 1920 | 1970 2030 | 2160 2075 900
50 515 7265 1715 | 1885 1305 | 1850 | 1870 | 1930 1930 | 1930 | 1930 950
1000 260 | 825 1066 [T115 [ 1340 960 | 1460 | 1610} 1820 1785 | 1820 [ 1680 | 1750 | 1000
1050 945 | 85| 995| 705 945| 1545 | 1800 1730 | 1800 | 1460 | 1665 | 1050
1100 480 565| 515| 5651 1285 | 1610 1510 | 1610 | 1115 | 1460 | 1100
1150 s60| 518! aas| 3so| 980 | 1370 1185 | 1370 | 860 | 1235 | 1150
1200 | I70| 275| 225] 280 7701030 910 | 855| 650|080 | 1200
1250 550 1 910 705 615 485| 805 1250
1300 210| 885 530 | 485 | 395| 600 1300
1350 310| 515 410| 345! 290 395| 1350
1400 240 | 380 310 | 255 | 225| 275| 1400
1450 1701 290 240 | 205| 155| 190 1450
1500 120 | 208 190 | 170| 120( 120 1500

CLASS 2500

A-217 WC-12

Materials
A105 | A350- | A35D-] A1
s | R | R o g | 1o agee [rsoa mave [T sy (T oo ¢
. Fo 40 310 | Tey -
k1 Fs_ FA04H|F316H| £q1¢ |F321H Fa48 |oes) ature
2010 100) 6170 | 6250 | 5145 | 5785 | & = -
250 | 6250 | 625
200 | 5625 | 62 2 co20 2
200 | 5625 60?8 2228 gigg 2(2)?8 5930 | 5965 §250 5888 g?gg 4518(2]8 gggo 2300 2040 o
300 | 5470 8070 1 4560 | S4gs 5605 | 5640 6070 4400 | 4660 | 3780 P o fo0
5880 | 5485 | 5400 5880 3920 | 4280 | 3440 2?38 jggg iads 290
500 | 43901 55 o >
500 | 4990 5038 gégg | 5180 | 5540 5355?0 5330 5540 3640 | 3980 | 3180 | 3820 | 4320 :
808 | 2580 8040 | 8805 498@ 3460 [ 3760 { 3000 | 3640 | 4100 gggo 2o
980 | 4478 | 400 3740 4205 3400 | 3700 | 2920 | 3560 | 4000 3 3 2%
I D 3360 | 3600 | 2860 | 3500 | 2900 3288 ggg
3685
800 | 3430 3430 | 3 pEoe R | |
800 3450 og 2230 3745 3280 345158 gjig gggo Se0 i
850 2250 Sggg 3660 | 4060 | 3240 | 3380 3400 3708 S ao0
950 5 2945 | 3745 | 3200 | 3280 3380 | 3600 gigg 509
860 57345 | 2860 900
980 860 7325 2170 | 3085 { 3120 | 3220
1000 :2;8 1600 | 2430 | 2685 | 3030 2558 gggg sz o0
1050 1170 [ 1570 | 2570 | 3000 2885 | 3000 s970| 1900
e 860 | 945 | 2145 | 2685 2515 | 2685 2128 ;?gg
1150 5701 630 | 1630 | 2285
;ggg 460 370 430 | 1285 1715 32172 ?fxgg ?g?g 1250
ggg 1515 1170 | 1030 1345 3328
o 145 885 770 1000 | 1300
1400 |
15 515, 860 | 685 570 650 | 1350
130 285] esor 5151 430 460 | 1400
| 285 | 485 400 | 345 315 | 1450
345 315| 285 200 | 1500
Pipe Weld Fittings Screwed &
— Socket Fittings Flanges Valves
A-234 WPB A-105, A-181 A105, A-181 A-105
— Gr. 60 or 70 Gr. 80 or 70 A216 W
A-234 WPB A 105 A105 =
o 1 A-181 Gr. 60 or 70 _ are
e _ A-181 Gr. 60 or 70 .
A-403 WP-304 A-182 F-304 A-182 F-304 Aféf :V 3C y
a- -304
A312 T316 A-403 WP o
316 A-182 F-316
| A-182 F-316 A-182 F-31
AT . 316
A-333Gr 1or6 A-420 WPL 1 e
&6 A-350 LF-1
| e e A-350 LF-1 A-350 LF-1
A-333Gr 3 | A420wWPL3 ' e
A A-350 LF-3 A-350 LF-3 J A-35C LF-3
A-335 P-1 . =
L A-234 WP-1 A182 F-1 A-182 F-1 A-21 f »%VCS
A-234 WP-11 A182 F-11 A182 F-11 A-182 F ?.8
| e . 11
| A335P12 . e
B A-234 WP-12 A-182 F-12 A182 F12 A217V\‘:‘"CG
B A-234 WP-22 A182 F-22 A-182 F-22 A-182 F :f
A335 P - o s
B A-234 WP-5 A-182 F-5 A-182 F-5 A-182 :Vg :
A335 P-7 . rerr
8 A-234 WP.7 A-182 F-7 ' A182 F-7 A182 FSS i
- | A217 WC-12
A-234 WP-g A-182 F-9 A182 F-g A-182 F-9 T




SEAMLESS BUTT WELDING FITTINGS

Materials Selection For Iﬁlﬁ*ﬁ*ﬁ‘ﬁ% Standard Wall and Extra Strong Wall (A) EIZ' e
-~ : % \\

—a

Fittings, Flanges
And Pipes Commonly Used _ al

A

90° and 45 ELBOWS

Classification Pipe B.W.Fittings Flanges ASA B16.9 MSS SF-48 ASA B16.28
Notn inal 90° Elbows 45° Elbows
Carbon Stieels A 106 Grade A A 234 Grade WPA A 105 Grade | Long Radius -
A 106 Grade B A 234 Grade WPB A 105 Grade 1! Pipe s & Short Radius Long Radius
Approx. Weight A Weigh i
, ce t pprox. €14l t . A . Wi
Size to Eod {Ibs) fff'ggg (Ibs) Radius ﬁf‘"&‘i& Ppmabs) eight
A STD X
Alloy Steels A 335 Grade P 1 A 234 Grade WP 1 A 182 Grade F 1 S A STD XS A B STD XS
A 335 Grade P 5 A 234 Grade WP 5 A 182 Grade F 5 ;;’ i:;‘ ' 1; .22 - — - 1ty 5 .09 11
4 [} . L 22 e — _
A 335 Grade P 7 A 234 Grade WP 7 A 182 Grade F 7 1 1 u s ) ” 1:? s .09 .1
. . . —m £ ? .24 .
A 335 Grade P 9 A 234 Grade WP 9 A 182 Grade F 9 JUA 17/a .58 .75 134 .38 — 17/s 1 & a7 jg
A 335 Grade P 11 A 234 Grade WP 11 A 182 Grade F 11 1 2 .83 1.06 15 .55 .72 2/, 15 50 :65
A 335 Grade P 12 A 234 Grade WP 12 A 182 Grade F 12 2 3 1. 49 2,00 2 .99 1.33 3 19 82 1.09
A 335 Grade P 22 A 234 Grade WP 22 A 182 Grade F 22 2fe 3 2.92 3.82 2ife 1.93 2.51 3%y e 1.64 2.10
14, E
3 Y 4.58 6.12 3 3.04 4.04 4 2 2.43 3.23
) 3 51/ 6. 43 8.72 3 4,26 5.76 514 2 3.29 442
Steels for Low - A 333 Grade 1 A 420 Grade WPL 1 A 350 Grade LF 1 4 ] 8.70 11.9 4 5.77 7.8% 6 o) 4.31 5- 26
4 de WPL 3 A 350 Grade LF 3 i ' '
Temperature A 333 Grade 3 A 420 Grade Grade 5 Tile 14,7 20.6 5 9.75 13.7 T 3 7.30 10.2
Service A 333 Grade 4 A 420 Grade WPL 4 A 350 Grade LF 4 6 9 22.9 34.1 6 15.2 22.6 9 33/, 11.3 16.7
A 333 Grade & A 420 Grade WPL 6 A 350 Grade LF 6 8 12 46.0 69.1 8 30.5 45.6 12 5 22.8 34.0
10 15
A 333 Grade 8 A 420 Grade WPL 8 A 350 Grade LF 8 12 " 8L.5 109 10 54.0 72.5 15 60 | 40.4 53.9
119 157 12 79.5 104. 18 Tija 59.5 78.3
. 14 21 154 202 14 102 135 21 B3 76
Stainless A 312 Grade TP 304 A 403Grade WP 304 A 182 Grade F 304 ' s -5 100
n 16 24 201 265 16 135 177, 24 10 100 132
Steel A 312 Grade TP 304H A 403 Grade WP 304H A 182 Grade F 304H 18 27 256 338 18 171 225. 27 1174 128 168
A 312 Grade TP 304L A 403 Grade WP 304L A 182 Grade F 304L 20 30 317 419 20 212 278, 30 121, | 188 208
22
A 212 Grade TP 316 A 403 Grade WP 316 A 182 Grade F 316 33 385 508 - - - 33 131, | 192 253
A 312 Grade TP 316H A 403 Grade WP 316H A 182 Grade F 316H 24 36 458 606 24 305 404. 36 15 229 32
26 39 539 713 — —_ — 39 16 269 355
A 312 Grade TP 316L A 403 Grade WP 316L A 182 Grade F 316L 30 45 720 5
de WP 321 Grad % 30 480 634. 45 18y, | 358 475
A 312 Grade TP 321% A 403 Grade 3 A 182 Grade F 321 36 54 1040 1380 36 692 913. 54 221/ 518 686
A 312 Grade TP 321H A 403 Grade WP 321H A 182 Grade F 321H ]
Al dimensions are in inches.
A 312 Grade TP 347 A 403 Grade WP 347 A 182 Grade F 347
A 312 Grade TP 247 A 403 Grade WP 347 A 182 Grade F 347 : _IS':;?I;Y thickness comforms to those for standard wall and extra strong wall pipe (ASA B 36.10),
. : desi .
A 312 Grade TP 347H | A 403 Grade WP 347H A 182 Grade F 347H  Breogp Enates standard wail and XS designates exira strong wall _—
: perature ratings are identical with those of seamless pipe of the same size, thickness or schedule, and material grade,
NOTES . . Bize 24" 1o 36" are welded two seam longitudinally.

1. For materials and grades other than those given above, please refer to steel groups listed on
succeeding pages, or to technical sections herein under pipes, flanges, and fittings.

2. Materials can also be supplied in aceordance to API, ASTM, DIN, BS, UNS, 150 and other
international specifications.




SEAMLESS BUTT WELDING FITTINGS
SEAMLESS BUTT WELDING FITTINGS (3)
e - . — —
=R TEES-Straight and Reducing LB =BT EFE=1E
Standard Wali and Extra Strong Wall (C) <A + - % 1T —
UCERS C tri and Eccentric ASA B16.9 Continued from preceding page
RED -Concentric
Nominal Center Approx. Weight Nominal Center Approx. Weight
| Pipe Size to End {Ibs) Pipe Size to End {1bs)
| Run Branch C M STD Xs Run Branch | C M STD Xs
= s " 1 1 98 36 3 /e 34 9.85 12.6
8 s . . . 3 B 3 9.01 11.7
: A T l _ fe -23 B gy 2, 344 31, 8.79 1.5
N E . 1 2 33]4 31f4 8. 48 11.2
l L : 4ty /s 1s .37 . 46 12 3y, 31y B.48 11.1
, ! 84 s 1 11 .34 ‘42
) ' \ " N i 4 4 Al/s 12.6 16. 4
fs Is -33 -4 3 47y 4 1.6 15.3
. 4 3 4'/s 3 1.4 15.0
ASA B16. 9 _ ———— 1 Lz 1ife .76 -93 2/ 4s 3, 11.3 14.7
Nominal Pipe Size El!::‘:dto Approx, Weig| i 7 11 1y 65 80 2 m 3 110 145
Small End H STD Xs 1y 14 1ty .64 .79 1ifa 415 s 10.9 14. 4
m . .
Large End — 1 .15 .22 ’s Iifa B .64 -79 5 & 4 19,8 26. 4
A 2 - _ ’ 2 L28 .36 4 47/s 45/s 18.1 24.2
1 3y e :‘,— _ 2 .38 .50 114 174y 17fs 1.34 1.64 5 3 470 41y 17. 8 23.9
i
| U 1 s s I’ i 2z .57 .76 1ty 1 1y 17 1.17 1.45 3 47js 435 17.6 23.7
1 4
1) e ;-? 1 3 3 .80 1.2 s s 1) 111 1.38 2ife 41 45 17.4 23.6
1' 2 4 h !
2 ! . 14 1 3 1.70 2.23 2 44 4 7.2 23.4
2f 2 1 14 1 3 2,20 2.9 142 24 2144 2.02 2. 48 6 55/ 56/ 29,3 42.0
3 22 ; ) " 4 3.00 4.16 11 1) 21 244 1.76 2.20 5 5/ 545 26.7 37.8
3tz 2 3 " 2y 2 4 3.60 5'02 1 244 244 1.68 209 | 4 4 s 3 26.2 37.2
i 8.6 ; 3
: 4! 34 3 2 5 6.10 ¥y 2 24 1.61 2.03 S S'fa 5 2.0 3.1
5 3 3 5t 8.70 13.1 3 5/s % 25.8 36.9
1z - 5 :
° : ; 4 3 6 14.3 2.7 2 2 21 2.9 3.73 2 =/ 4h 2.7 3.9
5 Z 6 5 4 7 2.6 i;'z s 2 2%s 2,66 3.40 8 7 7 53.7 76. 4
o 10 8 6 5 8 33.1 8.3 ” 14 2, 214 2.45 3.26 6 7 64 48.7 70.4
12 — 13 59.2 - 8 5 7 6% 48.1 69.5
12 10 8 : 1 2y 2 2.47 317
) - 14 7.0 7.0 : a 2 15 2 1 4 7 6'/s 47.9 69.3
16 1 12 10 . h s N 4 5 3s 7 6 4.7 65.1
e -
All dimensions are in inches. - 2ife 3 3 5.21 6. 44 12 :z;z 8/ §1.2 118
For bevel detail see page 31 1l pipe (ASA B 36.10). o 2 3 o1 458 5,75 E 8 83.0 109
Every thickness comforms to those for stanfiard wall :x;dstta::rr; sv:;;;lg wall pipe ( g y 5,4 10 6 81/, ™ 8.7 108
STD designates standard wall, a[fd X.S desl{;nates N l-f seamless pir;e of the same size, thickness or schedule, % 2 ki 3 2/s 4.50 5.66 5 Bz Tz Bl.4 106
Pressure-temperature ratings are |clennclal with those :e " - [ & Ity 3 21, 4.39 5.53 12 To 10 132 167
and material grade. For dimensional tolerance see pag bucket t welded longitudinally according to = y
18/ is seamless, but a scope of this small end is limited. 20’/ and 20/ up are the yYpe 1 3 2ty 4.33 5.46 " 10 10 9t/s 121 155
AWWA C208—59. 8 10 9 118 153
3 s 3y 7.44 9.45 6 10 5 "7 151
I (4 244 3y 31 6.81 8.60
Standard Wall and Extra Strong Wall ( ) L] 3 14 11 11 168 203
| ? h 3 6.51 8.3 12 11 107/ 44 | 186
- = L B
TEES-Straight and Reducing g i Vi s Zls 6.44 8.30 | 14 10 11 104 138 178
% 114 e 2y 6.34 8. 17 8 11 9, 136 176
“All dimensions are in inches.
o Every thickness comforms 1o those for standard wall and extra strong wall pipe (ASA B 36.10),
L 2 STD designates standard wall, and NS designates extra strong wall.
; _Pf€55uretemperature ratings are identical with those of seamless pipe of the same size, thickness or schedule, and material grade.
16" ang 16 up are in the construction in which the run and the branch are mitred according to AWWA C208—59, except Straight
:Tee of 16" STD which is seamless.
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SEAMLESS BUTT WELDING FITTINGS SF_ ,}::EF[I]EI

’

Standard Wall

W
FORGED
FITTINGS

—)
rNominal Outside Inside Wall Length Tangent Dish Knuckle Pipe Approximate 3
Pipe Diameter Diameter Thickness Radius Radius Schedule Weight
Size 0.D. LD. o3 k S R r Numbers (Ibs)
1y . 840 .622 . 109 1 .74 .54 .10 40 .07
3a 1. 050 . 824 L113 114 .93 .72 .14 40 .13
1 1.315 1. 049 .133 1i/e 1.10 .92 17 40 .23
14y 1. 660 1.380 . 140 1t/2 1.02 1.35 .23 40 .31
11/a 1. 900 1.610 . 145 1i/s .95 1.41 .27 40 .37
2 2.375 2,067 . 154 1tfa .83 1.81 .34 40 P T e e e T -
2t 2.875 2. 469 .203 1t/ .68 2.15 .41 40 .81
3 3.500 3.068 216 2 1.02 2.69 .51 40 1.41
3L 4. 000 3.548 . 226 21fa 1.39 3.11 .59 40 2.12
4 4. 500 4. 026 . 237 21/ 1.26 3.52 .67 40 2.55
5 5. 563 5. 047 . 258 3 1.48 4.42 .84 40 4.20
6 6. 625 6, 065 . 280 3t/a 1.70 5.31 1.01 40 6.41
8 8.625 7.981 .322 1.68 6.98 1.33 40 11.3
10 10. 750 10. 020 . 365 5 2.13 8.77 1.67 40 20.0
12 12.750 12. 000 .375 2.62 10. 50 2.00 STD 29.5
14 14, 000 13. 250 . 375 6l/2 2.81 11.60 2.21 30 35.3
16 16. 000 15. 250 375 7 2.81 13.34 2.54 30 44.3
18 18. 000 17.250 .375 3.31 15. 08 2.88 STD 57.1
20 20. 000 19. 250 37D 9 3.81 16. 84 3.21 20 71.7
22 22. 000 21,250 378 10 4.31 18. 60 3.54 STD 86.5
24 24. 000 23. 250 . 375 101, 4.31 20. 34 3.88 20 102
26 26, 000 25. 250 .375 10!/s 3.81 22.10 4.21 STD 110 |
30 30. 000 29, 250 375 1042 2.81 25.60 4,88 STD 125 [
34 34. 000 33.250 .375 1012 1.81 29.10 5.54 STD 160 i
36 36. 000 35. 250 .375 10t 1.31 30.85 5.88 STD 175
L‘Q 42.000 41, 250 37D 12 1.31 36.10 6. 88 STD 230

All dimensions are in inches.
Pressure-temperature ratings are identical with those of seamless pipe of the same size, thickness or schedule, and material grade.

Every thickness comforms to standard wall pipe (ASA B 36.10).
STD designates standard wall.
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. . B Er 45T 3k 45°elbows
RS 0075 K CRERELS B Bedieddeich
T class 3000 Ib — 6000 Ib
i Dimensions according o Thread according to Dimensi dina &
AN B 801 1983 ANSI B 16-11 — 1980 B ANSI B 1.20.1 — 1983 ANSI B 1611 1980

Nominal.
pipe size
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tees couplings :
class 3000 b — 6000 Ib D — P

’<—fA’—+J—— —

A——pe A NN :. %f— !
i == = } i;zgfiif 0 4

class 3000 1b — 6000 b

b

[ N A

| ‘ | | |

11z R 12N 1 B

| LN | i | .

J, . R ' A 2 /

—— A — ‘ % /i
=17 .
H __,L — H —
Thread according to Dimensions according to : ;‘% g‘?g E;ng’; dfi911383 D;n;?\sr\r!sg?g gtc;cora;fggoto

ANSIB 16-11 — 1980

ANSIB 1.20.1— 1983

6000

Nominal - - Nominal
pipe size 88 pipesize




Nominal
pipe size

w
.
F-9

-

Thread according to
ANSIB 1.20.1 — 1983

Dimensions according to
ANSIB16-11 — 1980

class 3000 Ib— 6000

class 3000 Ib — 6000 1b

Thread according to Dimensions according i
0
ANSIB 1.20.1 — 1983 ANSIB 16-11 ———1930




hex head
bushings ;.:z4

TiEEk

b PRSI R 1 cing

lass 3000 Ib — 6000 Ib
class séries 3000 — 6000

class 3000 Ib — 6000 Ib

A/F Hex. \ A ] __:L 21_/ ,,,,,,,,,, +
|

4
G
A ' ;%’g?g E;C; ording to <—b—» Dimensions according to
. o . _ .20.1— 1983 - g
Threads according to J Dimensions according to £y B8S3799- 1974

ANS! B 1.20.1 — 1983 i ANSI B 16-11 — 1980

A_loml'flal
pipe sizes
3/8x1/4
1/2 x 3/8
1/2 < 1/4
3/4 x1/2
3/4x1/4
1 x 3/4
1x1/2
1x1/4
11/4 x1
11/2 x1
11/2 < 3/4
11/2x1/2
2x11/2

mmmmmqmommmmmh

2x1
21/2 x 2

b
o

Ix2

-
[=

4x3

—h
w

4x2

oy
[\ ]

Di , . . , :
inension «b» is nominal and is subject to normal manufacturing tolerances.
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class 3000 Ib — 6000 ik class 3000 Ib-— 6000 tb
1 G i
I y [ % C S C
v.
M g Q
—— e — B G
=— . i V4
3 s A } [
‘ = l— D —»
= %
| K — 45° ; A D
- N ' VL
| 0 \ N ot i
7 3 1
i &

Socket welding end and dimensions according to ANSI B 16-11 — 1980

Thread according to
ANSI B 1.20.1 - 1983

For dimensions B - C - D - G - J, refer lo dimensions of S.W. fittings shown in page 95.

Diamét 3000 — 6000 S - .jCentério bottom of socket A
1ametre : ] L [— o ——————————————— -
nominal g or | EREER R IR il - _ Tolérances

Nominal
pipe size

8 16.11 - 1980 and BS 3799 - 1974 may vary according to the manufacturer.

(1) Dimension not listed in ANS!
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class 300015 —60001b

class 3000 Ib— 6000 Ib
1 4—— B —»Cw-
Je— A —*7 (;\ ! ? | 4+ B MCe .
% /E/ ] 7 Z / “ /4——{ .' 3 7 | / i
Tr1 I N ' B B
______ i . TSRV iy r—n N
| J g |
X Z ‘/ ’ / 5 f: / | / A 3 . | 7 l
v J B
‘ k «— A —» : Socket welding end and dimensions according to ANSI B 16-11 — 1980

Socket welding end and dimensions according to ANSI B 16-11 — 1980

Center to bottom of socket A : - - RO "'Laying-'engths_:" . i
Codpﬁngs-E"_- | Halfcoupiings -

_ F
Nominal S, — 1 '. ,
MMMMWWMWMM

w2
T
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class 3000 1b— 600016 ©
«Bec class 3000 Ib — 6000 Ib

J
! |
N |

|

3 N Q

R

‘s

e—D—»
+«—— —R—»

Socket welding end according to ANSI B 16-11 — 1980

From 1/4" to 2"

;gr:;?:; - e - |:';_.'(1) R 0(1) oE R ' Socket welding end according fo ANSI B 16-11 — 1980

L=0.375in

3000— 6000

D i n . .
imensions not listed in ANSI B 16.11 - 1980 and BS 3799 - 1974 may vary according to the manufacturer.

Dimensions not fisted in ANSI B 16.11 - 7980 and BS 3799 - 1974 may vary according to the manufacturer.




application of reducer insert -
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TYPE 1 TYPE 2
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TYPE 3

K

Socket welding end according to ANSI B 16-11— 1980

- Dimension not listad in ANSI B 16.11 - 1980 and BS 3799 - 1974 may vary according to the manufacturer.
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