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Elucidation of environmental hydrogen embrittlement of high-strength aluminum
alloys via dynamic quantitative monitoring of hydrogen in conventional
atmospheres
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To elucidate the environmental hydrogen embrittlement of high-strength
aluminum alloy (7075-T6), we developed a novel dynamic hydrogen quantification system. This system
utilizes a hydrogen sensor with a semiconductor detection element capable of highly sensitive
hydrogen quantification in atmospheric environments, combined with a low strain rate material
testing machine and digital image correlation method. Using this system, we clarified the dynamic
process of environmental hydrogen embrittlement in high-strength aluminum alloys. Additionally, we
demonstrated that surface modification through electroless Ni-P plating or electrolytic Zn plating
can develop high-strength aluminum alloys with significant resistance to environmental hydrogen
embrittlement.
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Fig.2 An SSRT result of the 7075-T6 alloy (Wet) (a), hydrogen emissions (b) and the axial strain distribution
determined by DIC (c)

700
w0 | (@)

500

S-S curve

400

300

Nominal stress (MPa)

200

w0t/ SSRT(Dry)

0 0.05 0.1 0.15 0.2
Nominal strain

2.0E-03

(b)

1.5E-03
1.0E-03

5.0E-04 |- H,

Hydrogen release rate (mass ppm/min)

0.0E+00

(c)
Fig.3 An SSRT result of the 7075-T6 alloy (Dry) (a), hydrogen emissions (b) and axial strain distribution
determined by DIC (c).



Fig.4 Fracture surfaces corresponding to Fig.2(a), magnified (b).
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