Study on Delayed Fracture of High Strength Steels by Thermal Hydrogen Analysis Technique
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nopsis

Hydrogen embrittlement is caused by diffusible hydrogen at ambient temperature. The diffusible hydrogen is trapped at
defects in lattice such as dislocation. The detectable limit of diffusible hydrogen can be improved up to less than 0.01 mass
ppm by the usage of mass spectroscopy as a detector in thermal analysis. The thermal analysis technique is effective to in-
vestigate hydrogen trapping in steel, because degassing temperatures depend upon the trapping energy. The study on de-
layed fracture has been made remarkable progress by the application of this thermal analysis. This paper shows the ad-
vantages of thermal analysis and their following application examples :
1) Detection of a very small amount of diffusible hydrogen
(Judgment on whether delayed fracture or not)

2) Change from diffusible hydrogen to undiffusible one
(Electroplating and the subsequent baking)

3) Change from undiffusible hydrogen to diffusible one
(Heat treatment, rolling, forging and so on)
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Fig.1 Trapping of hydrogen in ferritic steel exposed to
hydrogen gas
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Table 1 Typical measurement technique of hydrogen content
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