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Formation mechanism of stair-like c-dislocation and development to the
forest-dislocation hardening in magnesium alloys
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The addition of rare earth elements is effective to improve high-temperature

long-term (creep) strength of magnesium (Mg). However, the effect of solid solution hardening of
rare earth elements is limited to the high-temperature range above the temperature range for
practical use, and high alloying content that can introduce precipitates is required to achieve the
strength at elevated temperatures for practical use. In this study, the strengthening effect of
the forest c-dislocations introduced by plastic deformation in Mg-Y-based dilute solid solutions at
temperatures below 0.5Tm (Tm: melting point) was investigated. The strengthening by the forest
c-dislocations is limited to the very early stage of creep deformation and acts rather as a
weakening factor on the long-time creep strength. The recombination mechanism of a- and
c-dislocations at elevated temperatures was proposed as a possible factor.
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