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Competitive understanding of hydrogen embrittlement and ductile fracture based
on IMC particles in Al-Zn-Mg alloys
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Overcoming hydrogen embrittlement is a challenge in strengthening Al-Zn-Mg
alloys. As a specific method to overcome this problem, dispersion of intermetallic compound
particles has been proposed in this study. Using synchrotron 3D/4D fracture analysis and hydrogen
partitioning analysis, the challenge of increasing the strength and ductility of Al-Zn-Mg alloys by
particle dispersion was taken up.

Al7Cu2Fe and Mn-bearing particles were selected as the main intermetallic compound particles. The
study has demonstrated both experimentally and computationally that Mn-bearing dispersoids with high
internal hydrogen trapping capacity are formed in Mn-added alloys, and that hydrogen embrittlement
is suppressed. The Mn particles are more finely morphologically controllable than Al7Cu2Fe, and are

therefore strongly expected to contribute to improving the mechanical properties of the alloys.
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