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Establishment of Fabrication Technology for Process Equipment Made of

9Cr-1Mo-V Steel
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Abstract

Hitachi Zosen has a great deal of experience in fabricating process equipment for the oil refining
industry, such as reactors made of 2',Cr-1Mo-V steel. As demand is expected to grow in the
future for process equipment which can be applied to higher temperature designs, we performed
a technical study taking into account the adoption of 9Cr-1Mo-V steel with higher strength, creep
properties and oxidation resistance at high temperatures. As a result, we obtained an appropriate
procedure for addressing several challenges in process equipment fabrication, such as cutting, plate
bending, preheating, welding conditions and heat treatment conditions. Based on the fabrication
procedure obtained, we made a mock-up consisting of a cylindrical shell measuring 160mm in

thickness, 2500mm in inner diameter and 1900mm in height, and forged nozzles.
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Min. Value at Design Temp. X0.8
Creep Rate: 0.01%/10°h X 1.0
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Temperature 10°h Creep Rupture Stress (MPa)
(C) Average Minimum
510 266.6 223.3
538 195.5 163.8
566 144.0 120.6
593 106.0 88.8
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Thick. C Mn Si Cr Mo | Ni A\
40mm 0.11 0.46 | 0.30 | 8.95 | 0.90 | 0.21 | 0.20
50mm 0.10 [ 043 ]0.32| 868 | 094 ] 0.11 | 0.22
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Joint C Mn Si Cr Mo | Ni A%

SAW 0.08 | 1.00 | 0.21 | 9.02 | 1.04 | 0.46 | 0.20
SMAW | 0.12 | 0.84 | 0.31 | 888 | 1.06 | 0.43 | 0.22
GTAW | 0.11 | 0.73]0.28 | 938 | 1.05| 048 | 0.22
Overlay C Mn Si Cr Mo | Ni | Nb+Ta

ESW | 0.051 | 1.17 | 0.58 | 18.51 | 0.15 | 9.15 | 0.43
FCAW | 0.033 | 1.12 | 0.40 | 18.11 | 0.12 | 9.80 | 0.41
AGTAW | 0.041 | 1.37 | 0.36 | 19.08 | 0.18 | 9.43 | 0.46
GTAW | 0.040 | 1.31 | 0.33 | 19.00 | 0.06 | 9.65 | 0.50
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