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Evaluation Method of Delayed Fracture Property and Overcoming Techniques of
Delayed Fracture of High Strength Steels

Toshimi TARUI and Shingo Y AMASAKI

Synopsis : The evaluation methods of the delayed fracture properties of high strength steels and the methods which improve the delayed fracture resis-

tance of steels have been reviewed. The evaluation method which is crucial for the development of steels with high strength has yet to be au-

thorized. However, a new evaluating method which adopts the critical hydrogen concentration for fracture and the hydrogen concentration

which is absorbed from the environment as parameters has been proposed. It was verified that evaluation using this method showed good

agreement with exposure tests of bolts in the service environment, and this method is being applied not only to delayed fracture but to other

hydrogen embrittlement problems.

To improve the delayed fracture properties of steels, the hydrogen trapping phenomenon in alloy carbides such as VC, Mo,C and TiC, and

the TMCP process have been researched extensively. By using these methods, the development of high strength steels with excellent hydro-

gen embrittlement resistance has progressed.

Key words : delayed fracture; hydrogen embrittlement; high strength steel; hydrogen analysis; testing method.
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Fig. 1. Effect of environmental conditions on absorbed dif-
fusible hydrogen.'”
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Fig. 2. Hydrogen evolution rate curves of high carbon
steel wire.”"
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Fig. 11. Effect of hot deformed temperature on critical hy-

drogen concentration.>®
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