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Diffusible Hydrogen Behavior in Pre-strained High Strength Steel

Nobukazu Suvzuxy, Nobuyuki Isun and Yutaka TucHipa

Synopsis

: Diffusible hydrogen behavior in pre-strained high strength steel was investigated by use of a newly developed hydrogen

content determining method for better understanding of delayed fracture.

Pre-straining up to 4.2% formed a new hydrogen trapping site in the steel.

When hydrogenerated in a 0.1N HCl

solution, hydrogen content in the steel increased with the amount of pre-straining. The trapping site resulted from pre

-straining was removed by aging at 200°C.

During the hydrogenation of the 4.29% pre-strained specimen, hydrogen content in the steel increase in accordance

with Fick’s law.

The decrease of hydrogen content in the specimen pre-strained, hydrogenated, then held at room temperature cannot
be explained by a single diffusion rate. This phenomenon can be better explained by assuming that hydrogen in the
lattice and trapping sites diffuse independently without showing local equilibrium.

Key words : delayed fracture ; diffusible hydrogen ; high strength steel ; pre-straining ; plastic strain.
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0.20 0.23 0.71 | 0.017 | 0.013 | 1.02 0.03 | 0.025 | 0.0022

Table 1. Chemical composition of steel used.
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Fig. 1. Schematic diagram of hydrogen thermal
analysis apparatus.
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Fig. 2. Effect of pre-straining on hydrogen flow
rate curve (0. 1IN HCI X 72hours).
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Fig. 3. Relationship between diffusible hydrogen H,
and pre-straining (0. 1N HCI1 X 72hours).
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Fig. 4. Hydrogen flow rate curve of 4.2% pre-
strained and then hydrogenated specimen at
various immersion time.
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Fig. 5. Relationship between diffusible hydrogen Hy
and immersion time in 0. 1IN HCI solution
(4.2% pre-strained specimen).
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Fig. 6. Effect of holding time after hydrogenated on
hydrogen flow rate curve (hydrogenated 4.2
% pre-strained specimen in 0. 1IN HCI solu-
tion X 168 hours).
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Fig. 7. Decrease of diffusible hydrogen in various
holding time at room temperature after
hydrogenated (no pre-strained specimen).
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Fig. 8. Relationship between diffusible hydrogen Hp
and holding time at room temperature after
4.2% pre-strained and then hydrogenerated.
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