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17.15 10S 1.65 254 25.4 25.4 24,5 1 23.0 219 21.5 21.0 20.6 1 20.4 20.2 1 19.9 19.7 19.5 19.5 18.9 o575 14.9 11.9 9.2 72 (5515}
10 % 17.15 40S 2.31 36.9 36.9 36.9 353 1 33.4 | 31.8 31.3 30.5 29.9 297 29.4 | 28,9| 28.6 28.3 28.3 27.5 25.4 21.6 17.4 13.4 10.4 8.0
17.15 80S 3.20 53.91 53.9 53.9 51.9 48.8 | 46.4 45,7 44.5 43,7 43.3 42.9 421 41.8 41.4 41.4 40.2 371 31.6 25.4 19.5 57 1927
21.34 5S 1.65 20.0 20.0 20.0 19.3 18.1 17.3 17.0 16.5 16.3 16.1 16.0 15.7 18,5 15.4 15.4 14.9 13.8 11.8 9.4 7.3 5.7 4.4
15 1/2 21.34 108 2.1 26.1 26.1 26.1 25,2 | 237 22.5 22.2 21.6 21.2 21.0 20.8 | 20.5] 20.3 20.1 20.1 19.5 18.0 15.3 12.3 9.5 7.4 57
21.34 40S 2.77 35.4 354 35.4 34.1 32,0 30.5 | 30.0 29.2 28,7 28.4 28.2 | 27.7 | 27.4 27.2 27.2 26,4 24.3 20.8 16.7 12.8 10.0 7.7
21.34 80S 3.73 49,8 49.8 49.8 48,0 | 451 43,0 | 42.2 41,2 40.4 401 39.7 | 39.0 38.6 38.3 38.3 | 37.2 | 34.3 29.2 23.5 18.1 141 10.8
26.67 5S 1.65 15.8 15.8 15.8 15.2 14.3 13.6 13.4 13.0 12.8 12.7 12.6 12.4 12.2 121 121 11.8 10.9 9.3 7.4 5.7 4.5 3.4
20 3/4 26.67 108 2.1 20.5 20.5 20.5 19.8 18.6 17.7 17.4 17.0 16.7 16.5 16.4 16.1 15.9 15.8 15.8 15.3 14.1 12.0 9.7 7.4 5.8 4.5
26.67 40S 2.87 28.7 @ 28.7 28.7 27.7 26.0  24.7 24.3 23.7 23.3 23.1 22,9 | 225 22.2 22.0 22.0 21.4 19.8 16.8 13.5 10.4 8.1 6.2
26.67 80S 3.91 40.6 1 40.6 40.6 39.1 36.8 35.0 34.4 33.6 33.0 32.7 32.4 | 31.8 31.5 31.2 31.2 30.3 1 28.0 23.8 19.1 14,7 1.5 8.8
33.40 5S 1.65 12.5 12.5 12.5 12.0 11.3 10.8 10.6 10.3 10.1 10.0 9.9 9.8 9.7 9.6 9.6 9.3 8.6 7.3 5.9 4.5 3.5 2.7
25 1 33.40 10S 2.77 21.6 21.6 21.6 20.8 | 19.6 18.6 18.3 17.8 17.5 17.4 17.2 16.9 16.7 16.6 16.6 16.1 14.9 12.7 10.2 7.8 6.1 4.7
33.40 40S 3.38 26.8 26.8 26.8 25.8 | 24.3| 23.1 22.7 22.2 21.8 21.6 21.4 21.0 20.8 20.6 20.6 20.0  18.5 15.7 12.6 9.7 7.6 5.8
33.40 80S 4,55 37.41 37.4 37.4 36.0 | 33.8 32.2 31.7 30.9 30.3 30.0 29.8 | 29.21 29.0 28.7 28.7 27.9 25.7 21.9 17.6 13.5 10.6 8.1
42.16 5S 1.65 9.8 9.8 9.8 9.4 8.9 8.4 8.3 8.1 7.9 7.9 7.8 7.7 7.6 7.5 7.5 7.3 6.7 5.7 4.6 3D 2.8 2.1
32 1% 42.16 10S 2.77 16.8 16.8 16.8 16.2 15.2 14.5 14.3 13.9 13.7 13.5 13.4 13.2 1 13.1 12.9 12.9 12.6 11.6 9.9 7.9 6.1 4.8 3.7
42.16 40S 3.56 22,0 22.0 22.0 21.2 19.9 19.0 18.7 18.2 17.9 17.7 17.6 17.2 171 16.9 16.9 16.4 15.2 12.9 10.4 8.0 6.2 4.8
42.16 80S 4,85 30.9] 30.9 30.9 29.8 | 28,0 26.6 26.2 25.5 25.1 24.8 24,6 | 2421 24.0 23.7 23.7 23.1 21.3 18.1 14.6 11.2 8.7 6.7
48,26 58S 1.65 8.5 8.5 8.5 8.2 7.7 7.3 7.2 7.0 6.9 6.8 6.8 6.7 6.6 6.5 6.5 6.4 5.9 5.0 4.0 3.1 2.4 1.9
40 11/2 48.26 10S 2.77 14.6 14.6 14.6 141 13.2 12.6 12.4 121 11.8 1.7 11.6 11.4 11.3 11.2 11.2 10.9 10.0 8.6 6.9 5.3 4.1 3.2
48.26 40S 3.68 19.7 19.7 19.7 19.0 17.9 17.0 16.7 16.3 16.0 15.9 15.7 15.4 15.3 15.2 15.2 14.7 13.6 11.6 9.3 7.1 5.6 4.3
48.26 80S 5.08 28.0 28.0 28.0 27.0 25.4 1 241 23.7 23.1 227 22.5 22.3 | 21.9 21.7 21.5 21.5 20.9 1 19.3 16.4 13.2 10.1 7.9 6.1
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60.33 58 1.65 6.8 6.8 6.8 6.5 6.1 5.8 5.7 5.6 5.5 5.4 5.4 5.3 5.2 5.2 52 5.1 4.7 4.0 352 2.5 1.9 1.5
60.33 10S 2.77 11.6 11.6 11.6 111 10.5 10.0 9.8 9.5 9.4 9.3 9.2 9.0 9.0 8.9 8.9 8.6 8.0 6.8 5.4 4,2 3.3 2.5
50 2 60.33 408 3.91 16.6 16.6 16.6 16.0 15.0 14.3 141 13.7 13.5 13.3 13.2 13.0 1 12.9 12.7 12.7 12.4 11.4 9.7 7.8 6.0 4.7 3.6
60.33 80S 5.54 241 24.1 241 23.2 | 21.8 20.8 20.4 19.9 19.6 19.4 19.2 18.9 18.7 18.5 18.5 18.0 16.6 14.2 11.4 8.7 6.8 572
73.03 5S 2.1 7.2 7.2 7.2 6.9 6.5 6.2 6.1 5.9 5.8 5.8 5.7 5.6 5.6 5.5 5.5 5.3 4,9 4.2 3.4 2.6 240) 1.6
65 2V 73.03 10S 3.05 10.5 10.5 10.5 10.1 9.5 9.0 8.9 8.6 8.5 8.4 8.3 8.2 8.1 8.0 8.0 7.8 7.2 6.1 4.9 3.8 3.0 2.3
73.03 408 516 18.2 18.2 18.2 17.5 16.5 15.7 15.4 15.0 14.8 14.6 14.5 14.2 141 14.0 14.0 13.6 12.5 10.7 8.6 6.6 5.1 4.0
73.03 80S 7.01 25,3 25.3 25.3 24,4 | 229 21.8 21.5 20.9 20.5 20.4 20.2 | 19.8 19.6 19.4 19.4 18.9 17.4 14.9 11.9 9.2 7.2 55
88.90 58S 2.1 5.9 5.9 5.9 5.6 5.3 5.0 5.0 4.8 4.8 4.7 4.7 4.6 4.5 4.5 4.5 4.4 4.0 3.4 2.8 2.1 1.7 1.3
88.90 10S 3.05 8.5 8.5 8.5 8.2 7.7 7.4 7.2 7.1 6.9 6.9 6.8 6.7 6.6 6.6 6.6 6.4 5.9 5.0 4.0 3.1 2.4 1.9
80 3 88.90 40S 5.49 15.8 15.8 15.8 15.2 14.3 13.6 13.4 13.0 12.8 12.7 12.6 12.3 12.2 121 121 11.8 10.9 9.3 7.4 5.7 4.5 3.4
88.90 80S 7.62 22,4 22.4 22.4 21.6 20.3 1 19.3 19.0 18.5 18.2 18.0 17.8 17.5 17.4 17.2 17.2 16.7 15.4 13.1 10.5 8.1 6.3 4.9
101.60 58 2.1 5.1 5.1 5.1 4.9 4.6 4.4 4.3 4,2 4.1 4.1 4.1 4.0 4.0 3.9 3.9 3.8 3.5 3.0 2.4 1.9 1.4 1.1
90 31, 101.60 10S 3.05 7.4 7.4 7.4 7.2 6.7 6.4 6.3 6.2 6.0 6.0 5.9 5.8 5.8 5,7/ (5. 7/ 5.6 BShl 4.4 &8 2.7 2.1 1.6
101.60 40S 574 14.4 14.4 14.4 13.8 13.0 12.4 12.2 11.9 11.6 11.5 11.4 1.2 111 11.0 11.0 10.7 9.9 8.4 6.8 5.2 4.1 3.1
101.60 80S 8.08 20.6 1 20.6 20.6 19.9 18.7 17.8 17.5 171 16.8 16.6 16.5 16.2 16.0 15.9 15.9 15.4 14,2 12.1 9.7 7.5 5.8 4.5
114.30 58 2.1 4.5 4.5 4.5 4.4 4.1 3.9 3.8 3.7 3.7 3.6 3.6 3.5 3.5 3.5 3.5 3.4 3.1 2.7 2.1 1.6 1.3 1.0
114.30 10S 3.05 6.6 6.6 6.6 6.4 6.0 5.7 5.6 5.5 5.4 5.3 5.3 5.2 5.1 5.1 5.1 4.9 4.5 3.9 3.1 2.4 1.9 1.4
100 4 114.30 40S 6.02 13.3 13.3 13.3 12.9 121 11.5 11.3 11.0 10.8 10.7 10.6 10.4 1 10.3 10.2 10.2 10.0 9.2 7.8 6.3 4.8 3.8 2.9
114.30 80S 8.56 19.4 19.4 19.4 18.7 17.5 16.7 16.4 16.0 15.7 15.6 15.4 15.1 15.0 14.9 14.9 14.4 13.3 1.4 9.1 7.0 5.5 4,2
141.30 58 2.77 4.8 4.8 4.8 4.6 4.4 4.2 4.1 4.0 3.9 3.9 3.8 3.8 3.7 3.7 3.7 3.6 3.3 2.8 2.3 1.7 1.4 1.0
141.30 108 3.40 5.9 5.9 5.9 5.7 5.4 5.1 5.0 4.9 4.8 4.8 4.7 4.6 4.6 4.6 4.6 4.4 4.1 3.5 2.8 2.2 1.7 1.3
125 5 141.30 40S 6.55 1.7 11.7 1.7 11.2 10.6 10.1 9.9 9.6 9.5 9.4 9.3 9.1 9.0 9.0 9.0 8.7 8.0 6.8 5.5 4,2 3.3 2.5
141.30 80S 9,53 17.3 17.3 17.3 16.7 15.7 14.9 14.7 14.3 14.0 13.9 13.8 13.561 13.4 13.3 13.3 12.9 11.9 10.2 8.2 6.3 4.9 3.8
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168.28 58S 2.77 4.0 4.0 4.0 3.9 3.7 3.9 3.4 3.3 3.3 3.2 3.2 3.2 3.1 3.1 3.1 3.0 2.8 2.4 1.9 1.5 1.1 0.9
168.28 10S 3.40 5.0 5.0 5.0 4.8 4.5 4.3 4.2 4.1 4.0 4.0 4.0 3.9 3.9 3.8 3.8 3.7 3.4 2.9 2.3 1.8 1.4 Tl
150 6 168.28 40S 711 10.6 10.6 10.6 10.2 9.6 9.1 9.0 8.8 8.6 8.5 8.4 8.3 8.2 8.1 8.1 7.9 7.3 6.2 5.0 3.8 3.0 2.3
168.28 80S 10.97 16.7 16.7 16.7 16.1 15.1 14.4 14,2 13.8 13.5 13.4 13.3 13.1 12.9 12.8 12.8 12.5 11.5 9.8 7.9 6.0 4.7 3.6
219.08 5S 2.77 3.1 3.1 3.1 3.0 2.8 2.7 2.6 2.6 205 2.5 205 2.4 2.4 2.4 2.4 2.3 2.1 1.8 115 1.1 0.9 0.7
2 219.08 10S 3.76 4.2 4,2 4.2 4.1 3.8 3.6 3.6 3.5 3.4 3.4 3.4 3.3 3.3 3.2 3.2 3.1 2.9 2.5 2.0 1.5 1.2 0.9
00 8 219.08 40S 8.18 9.3 9.3 9.3 9.0 8.4 8.0 7.9 7.7 7.6 7.5 7.4 7.3 7.2 7.2 7.2 7.0 6.4 5.5 4.4 3.4 2.6 2.0
219.08 80S 12.70 14.7 14.7 14.7 14.2 13.4 12.7 12.5 12.2 12.0 11.9 11.8 11.5 11.4 11.3 11.3 11.0 10.2 8.7 6.9 5.3 4.2 3.2
273.05 5S 3.40 3.0 3.0 3.0 2.9 2.8 2.6 2.6 2.5 2.5 2.4 2.4 2.4 2.4 2.3 2.3 2.3 2.1 1.8 1.4 1.1 0.9 0.7
250 10 273.05 10S 419 3.8 3.8 3.8 3.6 3.4 3.2 3.2 3.1 3.0 3.0 3.0 2.9 2.9 2.9 2.9 2.8 2.6 2.2 1.8 1.4 1.1 0.8
273.05 40S 9.27 8.4 8.4 8.4 8.1 7.7 7.3 7.2 7.0 6.9 6.8 6.7 6.6 6.6 6.5 6.5 6.3 5.8 5.0 4.0 3.1 2.4 1.8
273.05 80S 12.70 1.7 1.7 1.7 11.3 10.6 10.1 9.9 9.7 9.5 9.4 9.3 9.2 9.1 9.0 9.0 8.7 8.1 6.9 5.5 4.2 3.3 2.5
323.85 58S 3.96 3.0 3.0 3.0 2.9 2.7 2.6 2.5 2.5 2.4 2.4 2.4 2.3 2.3 2.3 2.3 2.2 2.1 1.8 1.4 1.1 0.8 0.6
300 12 323.85 108 4,57 3.5 3.5 3.5 3.3 3.1 3.0 2.9 2.9 2.8 2.8 2.8 2.7 2.7 2.7 2.7 2.6 2.4 2.0 1.6 1.3 1.0 0.8
323.85 40S 9.53 7.3 7.3 7.3 7.0 6.6 6.3 6.2 6.0 5.9 5.9 5.8 5.7 8.7 5, 5.6 5.4 5.0 4.3 3.4 2.6 2.1 1.6
323.85 80S 12.70 9.8 9.8 9.8 9.5 8.9 8.5 8.3 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.5 7.3 6.8 5.8 4.6 3.6 2.8 2.1
355.60 58S 3.96 2.7 2.7 2.7 2.6 2.5 2.3 2.3 2.2 2.2 2.2 2.2 2.1 2.1 2.1 2.1 2.0 1.9 1.6 1.3 1.0 0.8 0.6
355.60 108 4,78 3.3 3.3 3.3 3.2 3.0 2.8 2.8 2.7 2.7 2.6 2.6 2.6 2.5 2.5 2.5 2.5 2.3 1.9 1.5 1.2 0.9 0.7
350 14 355.60 40S 9.53 6.6 6.6 6.6 6.4 6.0 5.7 5.6 5,5 5.4 5,3 5.3 5,2 5.1 5,1 5.1 4.9 4.6 3.9 3.1 2.4 1.9 1.4
355,60 80S 12.70 8.9 8.9 8.9 8.6 8.1 7.7 7.5 7.4 7.2 7.2 7.1 7.0 6.9 6.8 6.8 6.6 6.1 5.2 4,2 3.2 2.5 1.9
406.40 58 4.19 2.5 2.5 2.5 2.4 2.3 2.2 2.1 2.1 2.0 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.7 1.5 1.2 0.9 0.7 0.5
406.40 | 10S 4.78 29 | 2.9 2.9 28 | 26 | 25 | 24 2.4 23| 23 | 23 | 22| 22 2.2 22 | 21 | 20 | 17 1.4 1.0 | 0.8 0.6
400 16 406.40 40S 9.53 5.8 5.8 5.8 5.6 5.2 5.0 4.9 4.8 4.7 4.7 4.6 4.5 4.5 4.4 4.4 4.3 4.0 3.4 2.7 2.1 1.6 1.3
406.40 | 80S | 12.70 7.8 | 7.8 7.8 75 | 70 67 | 66 6.4 63 6.2 | 62 | 61| 60 | 6.0 6.0 | 58 | 53 | 46 3.7 28 | 22 1.7
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457.20 5S 4.19 2.2 2.2 2.2 2.2 2.0 1.9 1.9 1.8 1.8 1.8 1.8 1.7 1.7 1.7 1.7 1.7 155 1:3 14 0.8 0.6 0.5
457.20 10S 4,78 2.5 2.5 2.5 2.5 2.3 2.2 2.2 2.1 2.1 2.0 2.0 2.0 2.0 2.0 2.0 1.9 1.8 1.5 1.2 0.9 0.7 0.6
450( 18 457.20 | 40S 9.53 5.1 5.1 5.1 49 | 46 | 44 | 43 4.2 4.2 | 4. 4.1 40 | 4.0 3.9 39 | 38 35 | 3.0 2.4 1.9 1.4 i
457.20 80S 12.70 6.9 6.9 6.9 6.6 6.2 5.9 5.8 5.7 5.6 5.5 5.5 5.4 5.3 5.3 5.3 5.1 4.7 4.0 3.2 2.5 1.9 1.5
508.00 5S 4,78 2.3 2.3 2.3 2.2 2.1 2.0 1.9 1.9 1.9 1.8 1.8 1.8 1.8 1.8 1.8 1.7 1.6 1.3 1.1 0.8 0.6 0.5
508.00 10S 5.54 2.7 2.7 2.7 2.6 2.4 2.3 2,3 2.2 2.2 2.1 2.1 2.1 2.1 2.0 2.0 2.0 1.8 1.6 1.3 1.0 0.8 0.6
500] 20 508.00 40S 9.53 4.6 4.6 4.6 4.4 4.2 4.0 3.9 3.8 3.7 3.7 3.7 3.6 3.6 3.5 3.5 3.4 3.2 2.7 2.2 1.7 1.3 1.0
508.00 80S 12.70 6.2 6.2 6.2 5.9 5.6 5.3 5.2 5.1 5.0 5.0 4.9 4.8 4.8 4.7 4.7 4.6 4.2 3.6 2.9 2.2 1.7 1.3
550 22 558.80 5S 4,78 2.1 2.1 2.1 2.0 1.9 1.8 1.8 1.7 1.7 1.7 1.7 1.6 1.6 1.6 1.6 1.6 1.4 1.2 1.0 0.8 0.6 0.5
558.80 10S 5.54 2.4 2.4 2.4 2.3 2.2 2.1 2.0 2.0 2.0 1.9 1.9 1.9 1.9 1.9 1.9 1.8 1.7 1.4 1.1 0.9 0.7 0.5
609.60 5S 5.54 2.2 2.2 2.2 2.1 2.0 1.9 1.9 1.8 1.8 1.8 1.8 1.7 1.7 1.7 1.7 1.7 1.5 1.3 1.0 0.8 0.6 0.5
609.60 | 10S 6.35 25 | 25 2.5 24 | 23| 22 | 22 2.1 2.1 2.0 20 | 20 20 2.0 2.0 | 1.9 1.7 1.5 1.2 09 | 07 0.6
6oof 24 609.60 40S 9.53 3.8 3.8 3.8 3.7 3.5 3.3 3.2 3.2 3.1 3.1 3.1 3.0 3.0 2.9 2.9 2.9 2.6 2.2 1.8 1.4 11 0.8
609.60 80S 12.70 5.1 5.1 5.1 4.9 4.6 4.4 4.3 4.2 4.2 4.1 4.1 4.0 4.0 3.9 3.9 3.8 3.5 3.0 2.4 1.9 1.4 1.1

Atlas steel : gz)0
g Sl gl @ pausdiio (bl b5 p3Hle lgieds L g Wbbie algl 3l § LIS Galeialy Gl g Jglaz 2l )3 suib )S3 palie [
G=2hb oS Gl jlae sloylisd sl sud dunlne AS 4041-2006 gl jLisd lessly 3143 iy 53 25i0 Jgo8 bl p jlae glaoylind ool )
S 18 Ly 3590 )8 bl g (518 o Sg tuwl iU JHEa8S wilbis glp bl wglatie cusl (Sae Suo

1 Pounds/sq. inch (psi) = MPa x 145.0 5948 Izl il el b S dg) el cbuS o cul soliwl Jl6 g 10 bitd g €idS g | pllS LS dgl Gay L el ool £))
1 ksi = MPa x 0.145 bl Gumuad Copsd S (519))3) Libgs Gyl gl .ol salaiwl BB ASTM A312/A312M  wlaiuine b j3d gas slody) gly wlhuwle L)
1 kilograms/mm= (kgf/mm=) = MPa x 0.10197 g i8S 5 33 el o3 %85 4giS1é b g

1 bar = MPa x 10.00 bl UL U %0.04 SLIT 50 casS pliwe oS caml yine gy g5 Sl b )0 538 UL loles 1 316 g 304 WS ly lid Jass D)
1 kilopascals (kPa) = MPa x 1000 S oot (bliio sloged I ailgs 5o 503 Sloasly 4 o gl 45 el 00 dunlae (MPa ) JSuwbiBo aslg ulwl p jlae )8 s L)
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