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Influence of Dehydrogenation Heat Treatment on Hydrogen Distribution in
Multi-layer Welds of Cr-Mo-V Steel
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Abstract

Hitachi Zosen has a great deal of experience fabricating process equipment for the oil
refining industry, such as reactors made of Cr-Mo-V steel. Cr-Mo-V steel normally undergoes a
dehydrogenation heat treatment (DHT) after welding, being held at 350 C for 4 hours, to minimize
susceptibility to cold cracking, which can occur when there is residual hydrogen in the weld. At low
ambient temperatures and in other conditions or if it is unable to heat the weld sufficiently during
the treatment period, it is difficult to maintain and guarantee a temperature of 350C for 4 hours. We
therefore surmised that a lower temperature DHT over a longer time period could be substituted
for the standard DHT conditions and still achieve the same dehydrogenation effect. In this paper we
demonstrate the use of experimental and numerical methods to measure hydrogen diffusion and the
influence of low temperature DHT on Cr-Mo-V steel welds. We show that even at temperatures as
low as 280°C held over longer time periods a dehydrogenation effect occurs that is equivalent to the
results of the current standard conditions.
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Ca=Ci+ B Cr
A+B

A: Deposited metal (mm?)
B: Penetrated area (mm?®)
A Ci: Initial hydrogen concentration (ppm)
Cr: Residual hydrogen concentration of
previous pass in B (ppm)
Ca: Averaged hydrogen concentration in
A+B (ppm)
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