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Effect of tempering time on hydrogen embrittlement sensitivity
of martensitic steel

Ye Gaoqi

(Department of Mechanical and Electrical Engineering, Shangqiu Vocational and Technical College, Shangqiu 476000,
Henan, China)

Abstract: The effect of annealing time on the hydrogen embrittlement sensitivity of martensitic steel
was studied by slow strain rate tensile and hydrogen permeation tests. The results show that the hydro-
gen embrittlement sensitivity decreases first and then increases with the extension of tempering time.
When the tempering time is 4 h, the hydrogen embrittlement sensitivity index reaches the lowest value.
The reason is that when the tempering time is less than 4 h, a large number of carbide precipitates can
effectively capture hydrogen atoms, which reduces the effective hydrogen diffusion coefficient and hy-
drogen embrittlement sensitivity. However, when the tempering time is longer than 4 h, the carbide
coarsens and grows up, which weakens the trapping effect on hydrogen atoms, increases the effective
hydrogen diffusion coefficient and enhances the sensitivity to hydrogen embrittlement.
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Fig. 1 Microstructures of the specimens under different tempering time
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Fig.2 Mechanical properties of specimens under different tempering time
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Fig. 3 Hydrogen embrittlement sensitivity of specimens under different tempering conditions
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Fig. 4 Fracture morphology of specimens after hydrogen charging under different tempering conditions
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Fig. 5 Hydrogen diffusion behavior in samples under different tempering conditions
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