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Measurement of Diffusion Coefficient and Solubility of
Hydrogen in Al-Cu Alloys
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Abstract — Four types of Al-Cu alloy ingots with different composition and melting atmosphere were
prepared. The diffusion coefficient (D) and solubility (S) of hydrogen in these ingots were derived from anal-
yses of extraction curves of charged hydrogen.

D of Al-Cu alloys is less than that of pure aluminum melted in vacuum, while S of these alloys is greater
than that of pure aluminum melted in vacuum.

The changes in D and S with the addition of copper indicate a possibility of a trapping effect for hydrogen
by two factors; a stable 8 phase which precipitated during extraction of hydrogen, and a eutectic § phase
which formed at solidification of Al-10 mass%Cu alloy.

A large number of pinhole and porosity were observed in the specimens of Al-Cu alloys melted in air.
These gas defects may be a marked trapping site for migrating hydrogen. They will bring about the decrease of
D and the increase of S.

An upward deviation of D from the Arrhenius relation was observed below 350°C in Al-Cu alloys. This
behavior will be due to the enhanced diffusion of hydrogen along the interface between precipitates (6) and

matrix (00).
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Table 1 Preparation steps of specimens.

Pure aluminum ingot
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Oxygen-free copper sheet
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Fig. 1 Dimensions of ingot and specimens.
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Table 2 Chemical composition of specimens.
(in mass%)

Specimen Cu Fe Si
Al- 4 mass$ Cu AM, VM 3.99 0.003 0.002
Al-10 mass% Cu AM, VM 10.02 0.004 0.003
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Fig. 2 (A) Typical extraction curves for Al-4
mass%Cu, AM specimen charged with
hydrogen (Pfj,=0.435 atm) at 530°C
and extracted at 350~ 450~ 530°C.
(B) Analysis of the extraction curves
in (A).
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Fig. 3 D1ffusw1ty (A) and solubility (B) of
hydrogen in Al-4 mass%Cu alloy,
specimen.
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Fig. 4 Diffusivity (A) and solubility (B) of
hydrogen in Al-4 mass%Cu alloy.
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Fig. 5 Diffusivity (A) and solubility (B) of
hydrogen in Al-10 mass%Cu alloy.
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Fig. 6 Diffusivity (A) and solubility (B) of
hydrogen in Al-Cu alloy.
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