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The Effect of Aged Structure on the Susceptibility to Hydrogen
Embrittlement of a 13Ni-15Co-10Mo Maraging Steel

Yoshikuni KAWABE, Seiichi MUNEKI, and Junji TAKAHASHI

Synopsis :

The effect of aged structure on the susceptibility to hydrogen embrittlement (SHE) of a 13Ni-15Co—
10Mo 2 750 MPa grade maraging steel has been investigated for the specimens thermomechanically pro—
cessed and then aged at various temperatures. In particular, the objective of this study is to elucidate
whether the stage of aged structure is or is not severely susceptible to hydrogen embrittlement, when aged
at 500°C to produce the maximum strength. The SHE was evaluated using the strain rate dependence of
reduction of area in tensile tests in air. The SHE increased markedly when aged at temperatures below
475°C. The aged structure to produce the maximum strength at 500°C showed obviously the same of
aged structure with the lower SHE. The higher SHE of this steel compared with the lower strength mar—
aging steels, therefore, could not be attributable to the stage of the aged structure. The increase of SHE
by aging at relatively low temperatures was discussed in terms of the both changes in slip mode and solu~

bility and diffusivity of hydrogen due to the presence of the fine and coherent precipitates.
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Table 1. Chemical composition of steel used (wt%).

C Si Mn P S

Ni Co Mo Ti Al Fe

0. 003 0.011 0. 010 0. 002 <0. 005

12.93 15. 02 9.9 0.28 0.049 Bal.
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Fig. 1. Schematic diagram of thermomechanical
treatment for obtaining the structure with fine
grain and no retained precipitates.
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Fig. 2. Effects of aging temperature and time on
tensile strength under the strain rate of 37.5s-1.
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Fig. 3. Effects of aging temperature and time on
tensile strength under the strain rate of 3.75x
10-2s-1,
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Fig. 6. Variation of the degree of
embrittlement with aging temperature
and time.
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Fig. 7. Division map of the degree of embrittle-
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