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Development Trend of Steel and Welding Consumables for Pressure Vessel
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Table 1 Relationship between design temperature
and pressure vessel steels

Design
temperature(C) Steels
-273 ~ -196 Stainless steel
-196 ~ -10 Al killed steel, Fe-Ni steel
Plain carbon steel, Si-Mn steel,
10 350 Mn-Mo-Ni steel
~ Fine grained steel, Mn—-Mo steel,
350 ~ 450 Mn-Mo-Ni steel
450 ~ 500 C-Mo steel, 2.25Cr-1Mo steel
1Cr-0.5Mo steel, 1.25Cr-0.5Mo
500 ~ 550 steel, 2.25Cr-1Mo steel
550 ~ 600 2.25Cr—1M0 steel, Austenitic
stainless steel
Above 600 Austenitic stainless steel
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Welding Wire 0.2% Y.S MPa T.S(MPa) E.L(%) R.A(%) vE-196¢ (J)

50Ni-15Cr-Mo 410 630 36 38 72
70Ni-15Cr-Mo-Nb 420 690 45 44 75
'T0Ni-13Cr-Nb-Mn 460 780 38 40 73
60Ni-15Cr-15Mo-W 490 790 42 42 52
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C-0.5Mo |1.25Cr-0.5Mo| 2.25Cr-1Mo | 3Cr-1Mo 5Cr-0.5Mo | 7Cr-0.5Mo 9Cr-1Mo Mn-Mo-Ni

100 ~ 200 | 150 ~ 300 | 200 ~ 350 | 200 ~ 350 | 250 ~ 350 | 250 ~ 350 | 250 ~ 400 | 150 ~ 250
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“Materials for Advanced Power Engineering 1998" Part 1, 1888, pp. 35-52.
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Table 7 Zt &% Process® P92, P1227-& /it 2452 3t E(wt%)
C Si P S Mn Ni Cr Mo \Y Nb W Cu N v 1
Thyssen | 0.11 | 0.20 0.60 | 0.70 | 8.80 | 0.50 | 0.20 | 0.05 | 1.60 0.05 [SMAW
Kruee 10 161 0,30 0.45 | 0.60 | 8.80 | 0.40 | 0.20 | 0.06 | 1.60 0.04 |GTAW
Stahlunion
GmbH 1 0,09 | 0.30 0.60 | 0.60 | 8.70 | 0.43 | 0.20 | 0.06 | 1.60 0.04 |GMAW
Sumikin | 0.09 | 0.22 | 0.006 | 0.002 | 0.84 | 0.93 |10.13| 0.29 | 0.20 | 0.05 | 1.60 0.05 | SAW
Welding
. 0.09 | 0.32 [0.010]0.002| 0.52 | 1.13 | 10.16| 0.29 | 0.19 | 0.03 | 1.41 | 1.49 | 0.04 |SMAW
Industries,
Ltd | 0.10 | 0.08 |0.005|0.002| 1.14 | 0.93 | 10.41| 0.28 | 0.21 | 0.05 | 1.65 | 1.44 | 0.05 |GTAW
9] 6]—1/]-0]51, SHE] o9F A% FHo} S 10. W.S. Chang, et. al : Improvements in strength and
e A g4 Zaags 2 P8 Mu 2 weldability of Cr-Mo steel plates for pressure vessels
. _ and boiler, Journal of KWS. Vol. 20(No2, 2002)
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g} 84 T 2o Ade -z 2k} Ak 2 12. Newell, Jr. W.F. and Swain, R. A.: “Filler Metal
olZo] Packagmg H=% ggsitiy A7Ent Procurement Made Easy’, Welding Journal, 2001
a5 AZAA 2EE A 13. W.F.Newell, Jr.and D.W Gandy. “Advances in
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