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Delayed Fracture and Culprit Hydrogen in Steel
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Synopsis

This article emphasizes the importance of measuring the diffusible hydrogen, not the total hydrogen, in steel to
understand delayed fracture susceptibility. The above two hydrogen categories can be classified using a recently-
developed thermal analysis technique whose detectable limit is as low as 0.01ppm.

The paper also discusses the ingress of hydrogen into steel from outer environments and from electroplating. The
authors point out that, to minimize delayed fracture, elaborate work is a must aiming at establishing the critical fail-or
-safe correlation diagram in terms of diffusible hydrogen content, hardness (or strength), and applied stress for any

specific structural component that has a chance of delayed fracture.
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Fig.2 Change of hydrogen evolution profile with
baking temperature (JIS-SCM440)
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Fig.4 Change of hydrogen evolution profile with
baking at 200°C (PC wire)
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Relationship between hydrogen content (diffusible hydrogen [A] and total hydrogen [B] )

and delayed fracture strength ratio (SSRT test), JIS-SCM440)
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