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DN NPS mm (MPa) jlae JLis
17.15 108 1.65 21.1 211 21.1 20.0 18.9 18.0 17.6 17.3 171 16.9 16.5 16.2 15.4 13.4 1.0
10 3/8 17.15 408 2.31 30.7 30.7 30.7 291 27,8 26.2 25.7 251 24.9 24.6 24.0 23.6 22.4 19,5 16.0
17.15 80S 3.20 44.9 44.9 44.9 42.5 40.2 38.2 37.5 36.7 36.3 35.9 35.1 34.3 32.8 28.5 23.4
21.34 5S 1.65 16.7 16.7 16.7 15.8 14.9 14.2 18,9 13.6 18,8 13.4 13.1 12.8 12.2 10.6 8.7
15 1/2 21.34 108 2.1 21.8 21.8 21.8 20.6 19.5 18.6 18.2 17.8 17.6 17.4 17.0 16.7 15.9 13.8 1.4
21.34 408 2.77 29.5 29.6 29.5 27.9 26.4 251 24.6 241 23.8 23.6 23.1 22.6 21.5 18.7 15.4
21.34 80S 3.73 41.5 41.5 41.5 39.4 37.2 35.4 34.7 33.9 33.6 33.2 32.5 31.8 30.3 26.4 21.7
26.67 538 1.65 13.2 13.2 13.2 12.5 11.8 1.2 11.0 10.8 10.6 10.5 10.3 101 9.6 8.4 6.9
20 3/4 26.67 108 2.1 17.1 171 17.1 16.2 15.3 14.6 14.3 14.0 13.8 13.7 13.4 131 12.5 10.9 8.9
26.67 408 2.87 23,9 28,9 23,9 22.7 21.4 20.4 20.0 19.8 8.3 19.1 18.7 18.3 7.8 15.2 12.5
26.67 80S 3.91 33.8 33.8 33.8 32.1 30.3 28.8 28.3 27.7 27.4 271 26.5 25.9 24.7 21.5 17.7
33.40 BS 1.65 10.4 10.4 10.4 9.8 9.3 8.9 8.7 8.6 8.4 8.3 8.1 8.0 7.6 6.6 5.4
33.40 108 2.77 18.0 18.0 18.0 171 16.1 15.3 15.0 14.7 14.6 14.4 141 13.8 13.1 1.4 9.4
25 ! 33.40 408 3,38 22.3 22,8 22.3 21.2 20.0 19.0 18.7 18.3 18.1 17.9 7.8 171 16.3 14.2 1.7
33.40 80S 4.55 31.1 31.1 31.1 29.5 27.9 26.5 26.0 25.4 25.2 24.9 24.4 23.8 22.7 19.8 16.2
42.16 8BS 1.65 8.2 8.2 8.2 7.7 73 6.9 6.8 6.7 6.6 6.5 6.4 6.2 6.0 3.2 4.3
32 1% 42.16 108 2.77 14.0 14.0 14.0 13.3 12.6 12.0 n7z 1.5 1.3 1.2 11.0 10.7 10.2 8.9 7.3
42.16 40S 3.56 18.3 18.3 18.3 17.4 16.4 15.6 18,8 15.0 14.8 14.7 14.4 14.0 13.4 11.6 9.6
42.16 80S 4.85 25.7 25.7 25.7 24.4 23.1 21.9 21.5 21.0 20.8 20.6 20.1 19.7 18.8 16.3 13.4
48.26 58 1.65 7.1 7.1 7.1 6.7 6.4 6.0 8.9 5.8 8.7 3.7 5.6 5.4 5.2 4.5 3.7
40 1 48.26 10S 2.77 12.2 12.2 12.2 1.5 10.9 10.4 10.2 9.9 9.8 9.7 9.5 9.3 8.9 7.7 6.3
48.26 40S 3.68 16.4 16.4 16.4 15.6 14.7 14.0 13.7 13.4 18,3 13.2 12.9 12.6 12.0 10.4 8.6
48.26 80S 5.08 23.3 23.3 23.3 221 20.7 19.9 19.5 19.1 18.9 18.7 18.3 17.9 17.0 14.8 12.2
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60.33 58 1.65 5.6 5.6 5.6 5.3 5.1 4.8 4.7 4.6 4.6 4.5 4.4 4.3 4.1 3.6 2.9
60.33 10S 2.77 9.6 9.6 9.6 9.1 8.6 8.2 8.0 78 7.8 7.7 79 7.4 7.0 6.1 5.0
50 2 60.33 408 3.91 13.8 13.8 13.8 131 12.4 11.8 1.5 1.3 n.2 1.1 10.8 10.6 10.1 8.8 1.2
60.33 80S 5.54 20.1 20.1 20.1 19.0 18.0 171 16.8 16.4 16.3 16.1 19,7 15.4 14.7 12.8 10.5
73.03 58 2.1 6.0 6.0 6.0 5.7 5.3 5.1 5.0 4.9 4.8 4.8 4.7 4.6 4.4 3.8 3.1
65 21, 73.03 10S 3.05 8.7 8.7 8.7 8.3 7.8 7.4 73 7.1 7.1 7.0 6.8 6.7 6.4 3.8 4.6
73.03 408 5.16 15.2 156.2 15.2 14.4 13.6 12.9 2.7 12.4 12.3 121 1.9 11.6 A 9.6 7.9
73.03 80S 7.01 21.1 211 21.1 20.0 18.9 18.0 17.6 17.2 171 16.9 16.5 16.1 15.4 13.4 11.0
88.90 58 2.1 4.9 4.9 4.9 4.6 4.4 4.2 4.1 4.0 3.9 3.9 3.8 3.7 3.6 3.1 2.5
88.90 10S 3.05 7.1 7.1 7.1 6.7 6.4 6.1 5.9 5.8 5.8 8.7 5.6 5.4 8.2 4.5 3.7
80 3 88.90 408 5.49 131 131 13.1 12.5 1.8 1.2 1.0 10.7 10.6 10.5 10.3 101 9.6 8.3 6.9
88.90 80S 7.62 18.6 18.6 18.6 7.7 16.7 15,9 15.6 15,2 15.1 14.9 14.6 14.3 13.6 11.8 9.7
101,60 55 2.11 4.3 43 | 43 | 40 5.8 36 | 36 | 35 | 34 54 | 33 | 353 X 27 22
90 31 101.60 10S 3.05 6.2 6.2 6.2 8.9 5.6 8.3 5.2 8.1 5.0 5.0 4.9 4.7 4.5 3.9 3.2
101.60 408 574 12.0 12.0 12.0 1.3 10.7 10.2 10.0 9.8 9.7 9.6 9.4 9.2 8.7 7.6 6.2
101.60 80S 8.08 17.2 17.2 17.2 16.3 15.4 14.7 14.4 141 13,9 13.8 13,9 13.2 12.6 10.9 9.0
114.30 55 2.11 58 | 38 | 88 | 5.6 54 | 32 | 82 | 4. 3 50 | 80 | 29 2.8 2.4 2.0
114.30 10S 3.06 5.5 5.5 6,1 8.2 4.9 4.7 4.6 4.5 4.4 4.4 4.3 4.2 4.0 3.6 2.8
100 4 114.30 408 6.02 111 1.1 111 10.5 10.0 9.5 9.3 9.1 9.0 8.9 8.7 8.5 8.1 71 5.8
114.30 80S 8.56 16.1 16.1 16.1 15.3 14.4 13.7 138 13.2 13.0 12.9 12.6 2.3 1.8 10.2 8.4
141.30 5S 2.77 4.0 4.0 4.0 3.8 3.6 3.4 3.4 3.3 3.2 3.2 3.1 3.1 2.9 2.5 2.1
141.30 10S 3.40 4.9 4.9 4.9 4.7 4.4 4.2 4.1 4.0 4.0 4.0 3.8 3.8 86 Shl 2.6
125 5 141.30 408 6.55 9.7 9.7 9.7 9.2 8.7 8.3 8.1 7.9 7.9 7.8 7.6 7.4 7.1 6.2 5.1
141.30 80S 9.638 14.4 14.4 14.4 13.7 12,9 12.3 12.0 11.8 1.7 11.5 1.3 11.0 10.5 9.2 7.9
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168.28 5S 2.77 3.4 3.4 3.4 3.2 3.0 2.8 2.8 2.7 2.7 2.7 2.6 2.6 2.8 2.1 1.8
168.28 108 3.40 4.1 4.1 4.1 3.9 3.7 3.5 3.5 3.4 3.3 3.3 3.2 3.2 3.0 2.6 222
150 6 168.28 40S 7.1 8.8 8.8 8.8 8.4 7.9 78 7.4 7.2 7.1 7.1 6.9 6.8 6.4 5.6 4.6
168.28 80S 10.97 13.9 13.9 13.9 13.2 12.5 1.9 1.6 1.4 1.3 1.1 10.9 10.6 10.2 8.8 7.3
219.08 9 2.77 2.6 2.6 2.6 2.4 2.3 2.2 2.1 2.1 2.1 2.1 2.0 2.0 1.9 1.6 1.3
2 219.08 108 3.76 3.5 3.5 3.5 3.3 3.1 3.0 2.9 2.9 2.8 2.8 2.7 2.7 2.6 2.2 1.8
0o 8 219.08 40S 8.18 7.8 7.8 7.8 7.4 7.0 6.6 6.5 6.3 6.3 6.2 6.1 3.8 8.7 4.9 4.1
219.08 80S 12.70 12.3 12.3 12.3 1.6 11.0 10.5 10.3 10.0 9.9 9.8 9.6 9.4 9.0 7.8 6.4
273.05 6IS 3.40 2.8 2.8 2.8 2.4 2,3 2.2 2.1 2.1 2.0 2.0 2.0 1.9 1.9 1.6 1.3
273.05 108 4.19 3.1 3.1 3.1 3.0 2.8 2.7 2.6 2.6 2.5 2.5 2.4 2.4 2.3 2.0 1.6
250 10 273.05 40S 9.27 7.0 7.0 7.0 6.7 6.3 6.0 8.9 5.8 8.7 5.6 5.8 5.4 51 4.5 3.7
273.05 80S 12.70 9.8 9.8 9.8 9.2 8.7 8.3 8.1 8.0 7.9 7.8 7.6 7.5 7.1 6.2 5.1
2815 55 SHO6 2,8 2.5 2.5 2.4 2.2 2.1 2.1 2.0 2.0 2.0 1.9 1.9 1.8 1.6 1.3
300 12 323.85 108 4.57 2.9 2.9 2.9 2.7 2.6 2.5 2.4 2.4 2.3 2.3 2.3 2.2 2.1 1.8 1.5
323.85 40S 9.638 6.1 6.1 6.1 5.8 5.4 5.2 8l 5.0 4.9 4.9 4.8 4.7 4.4 3.9 3.2
323.85 80S 12.70 8.2 8.2 8.2 7.7 7.3 7.0 6.8 6.7 6.6 6.5 6.4 6.3 6.0 5.2 4.3
35560 |  5S 396 | 23 23 | 23 | 21 2.0 19 1.9 18 1.8 18 | 18 17 17 14 1.2
355.60 108 4.78 2.7 2.7 2.7 2.6 2.5 2.3 2.3 2.2 2.2 2.2 2.1 2.1 2.0 1.7
350 14 355.60 408 9.68 5.8 9.8 5.8 5.2 4.9 4.7 4.6 4.5 4.5 4.4 4.3 4.2 4.0 3.8
355.60 80S 12.70 7.4 7.4 7.4 7.0 6.6 6.3 6.2 6.1 6.0 5.9 5.8 5.7 5.4 4.7
406.40 58 4.19 2.1 2.1 2.1 2.0 1.9 1.8 1.7 1.7 1.7 1.7 1.6 1.6 1.5 1.3 1.1
406.40 10S 4.78 2.4 2.4 2.4 2,8 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.8 1.7 1.8 1.2
400 16 406.40 408 9.53 4.8 4.8 4.8 4.6 4.3 4.1 4.0 3.9 3.9 3.9 3.8 3.7 3.5 3.1 2.5
406.40 80S 12.70 6.5 6.5 6.5 6.1 5.8 589 5.4 8.3 8.2 3.2 51 4.9 4.7 4.1 3.4
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1 651051 [.X) coldus 5
~—— mn"‘| mm (MPa ) jL?ﬂ Jw
457.20 58S 4.19 1.9 1.9 1.9 1.8 1.7 1.6 1.6 1.5 1.5 1.5 1.5 1.4 1.4 112 1.0
450 18 457.20 10S 4.78 2.1 2.1 2.1 2.0 1.8 1.8 1.8 1.7 1.7 1.7 1.7 1.6 1.6 1.3 1.1
457.20 408 9.563 4.3 4.3 4.3 4.0 3.8 3.6 3.6 3.5 3.5 3.4 3.3 3.3 Chl 2.7 2.2
457.20 80S 12.70 5.7 5.7 5.7 5.4 5.1 4.9 4.8 4.7 4.6 4.6 4.5 4.4 4.2 3.6 3.0
508.00 5S 4.78 1.9 1.9 1.9 1.8 1.7 1.6 1.6 1.6 1.5 1.5 1.5 1.5 1.4 1.2 1.0
500 20 508.00 10S 5.564 2.2 2.2 2.2 2.1 2.0 1.9 1.8 1.8 1.8 1.8 1.7 1.7 1.6 1.4 1.2
508.00 408 9.563 3.8 3.8 3.8 3.6 3.4 3.3 3.2 3.1 3.1 3.1 3.0 2.9 2.8 2.4 2.0
508.00 80S 12.70 5,1 8,1l 5,1 4.9 4.6 4.4 4.3 4.2 4.2 4.1 4.0 &) 3.8 8.3 2.7
558.80 5S 4.78 1.7 1.7 1.7 1.6 1.6 1.5 1.4 1.4 1.4 1.4 1.4 1.3 1.3 1.1 0.9
550 22 558.80 10S 5.564 2.0 2.0 2.0 1.8 1.8 1.7 1.7 1.6 1.6 1.6 1.6 1.8 1.5 1.3 1.1
609.60 58 5.564 1.8 1.8 1.8 1.7 1.7 1.6 1.5 1.5 1.5 1.5 1.4 1.4 1.3 1.2 1.0
609.60 10S .86 2.1 2.1 2.1 2.0 1.9 1.8 1.8 1.7 1.7 1.7 1.7 1.6 1.5 1.3 11
600 24 609.60 408 9.53 3.2 3.2 3.2 3.0 2.9 2.7 2.7 2.6 2.6 2.6 2.5 2.4 2.3 2.0 1.7
609.60 80S 12.70 4.3 4.3 4.3 4.0 3.8 3.6 8.6 3.5 3.5 3.4 8.3 3.3 3.1 2.7 2.2

Atlas steel : g0
g Sl gl @ pausdio GlilS b5 pHle lgicd L g Wbbie agl 3l § LIS Galeinl) Gl g Jglaz ool )3 suib )S3 polie [P
G2lb S pulul p jla Glo)lind Ll o duwlne AS 4041-2006 dg) jlind lessaly 314.3 4y )3 2o Jgopd bl p jlae sleoylind ool )
335 518 Guyp 3y90 )18 bl g 8 STg il U PE8 WL 6l bl wgliie cuwl ¢See S09

1 Pounds/sq. inch (psi) = MPa x 145.0 5948 Iyl il ol b S dg) piuun cuduS o cul ookl Jl6 g 10 hitd g aidS g | pllS LS dgl 4o b el ool £)
1 ksi = MPa x 0.145 s pumuad Copd S (5195)3) Hibgs gl sl el salaiwl BB ASTM A312/A312M  wlasie b j5s oo sledyl gl wluwle L)
1 kilograms/mm> (kgf/mm=) = MPa x 0.10197 g i8S 15 13 cuwl pjY %85 4giS1é b g

1 bar = MPa x 10.00 BL UL L %0.04 5WT 18 ¢S alise &5 casl yine biigoyd Lid slSuile dayd 538 UL glolos ;o 316 ¢ 304 WS cly jLisd Jass £
1 kilopascals (kPa) = MPa x 1000 1S oolitil (hlie @logosd j wslgd o 1503 glasly @ U slp o cul 04 quule (MPa ) JSuwliBe uslg Gubul p jlae &)l5 Liké )
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