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Strengthening and deformation rate-controlling mechanism of an alloy consisting of
dual ductile phases at high temperatures
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The high-temperature deformation of the ductile two-phase alloy and the
respective single-phase alloys are investigated using indentation testing technique and a computational
model. Experimental results show that double logarithmic plots of the creep rate and the indentation
pressure for the single-phase alloy fall on a straight line. The slope corresponds to the stress exponent
for creep, nl and n2, respectively. On the other hand, all the data for the two-phase alloy lie between
those for the single-phase alloys, but they are not on a straight line. The stress exponent n of the
two-phase alloy changes from nl to n2 with increasing the creep rate. Computational results show that the
n value of the alloy depends on not only those of the respective phases, but also the load condition.
When the creep rate is very low, the hard phase is responsible for the majority of the load, and the
creep mechanism of the hard phase has a strong influence on the creep behavior of the two-phase alloy.
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