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The ideal shear strength is the stress required to shear a perfect crystal. Generally, actual strength of the metallic materials
is only below 20 % of the ideal strength. We try to raise the strength of the metallic materials toward the ideal strength by
using various methods. An example is shown in the Fig. 1, where a Fe-Ni-Al-C alloy is strengthened up to 2 GPa of tensile
strength along with good ductility by cold working. We also study how to strengthen the aluminum alloys, magnesium
alloys and titanium alloys.
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Fig. 2 Effect of test environment on the
mechanical properties of Al-Zn-Mg-Cu. 2
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Tward the realization of the sustainable society, the effect of hydrogen on the properties
of practical materials becomes an important issue, where hydrogen is expected to be
used as an energy source. High-strength metallic materials are very susceptible to
“hydrogen embrittlement,” where the hydrogen deteriorates the mechanical properties.
We try to design new high-strength metallic materials which are less susceptible to
hydrogen embrittlement. An example is shown in the Fig. 2, where hydrogen
embrittlement is suppressed in a cold rolled Al-Zn-Mg-Cu specimen.
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