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ABSTRACT

The debonding of clad steel was often occurred at interface between stainless steel and carbon
stee] during the fabrication of pressure vessel. In order to clarify the causes of debonding phenom-
ena, the fabrication sequences were fully analyzed. As a result, possible factors were noticed for
causing the debonding of clad steel, that is, thermal treatment on weldment and welding. Moreover
the existence of hydrogen diffused from surroundings also expedites the debonding of clad steel.
In this study, the effect of welding thermal cycle, hydrogen and mixed condition under thermal trea-
tment on the interfacial strength of clad steel were investigated to understand the debonding mecha-
nism of clad steel. From this study, it has been confirmed that the interfacial strength of clad steel
was remarkablely deteriorated due to welding and/or existence of hydrogen under thermal treatment.
In the case of welding thermal cycle effect, the higher temperature at interface experienced by
welding, the more reduction in interfacial strength of clad steel resulted in. And the existence
of diffusible hydrogen also reduced the interfacial strength. It is also found that the interfacial
strength of clad steel became much lower value than that of the as-received plate under coexistence

of above mentioned factors.
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Fig. 1. Shear test specimen from clad steel
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Fig. 2. EDX analysis for debonded surface of clad

steel
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Fig. 3. EDX analysis for separated surface of

clad steel after shear test: (a) separated

stainless steel, (b) steel matrix.
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Photo. 2. Microstructure change by welding thermal cycles: (a) 3mm distance. (b) 1mm distance

beween interface and first welding layer tip.
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interfacial strength of clad steel
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