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Gradient heat treatment accelerates the screening of
optimal process parameters for the heat treatment of an alloy
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Abstract: A high alloying degree is required for AgCuNiInSn series electrical contact materials and it is
necessary to perform homogenizing heat treatment on the alloy ingot to eliminate non-equilibrium phases
with low melting-point and dendritic segregation in the ingot microstructure. The traditional “trial-and-
error” method for finding the optimal process parameters for heat treatment has the defects of huge number
of experiments, long cycle and low efficiency. A high-throughput preparation method for homogenizing
heat treatment with gradient temperature field was proposed in this paper to screen the optimal treatment
conditions for Ag-6Cu-0.5Ni-0.5In-0.5Sn. The experimental results show the maximum hardness of the
alloy obtained after 75% plastic deformation by gradient homogenization heat treatment is 168.7, a value
corresponding to the optimum homogenization heat treatment temperature of 608.13 °C/1 h. Under the
optimal annealing conditions, the volume of grains and the second phase are small, and the distribution of
point-like second phase dispersion is more and uniform. At this point, the strengthening effects both from
fine grains and dispersions are most significant.
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Fig.1 Schematic diagram of a high-throughput homogenization

heat treatment device
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Fig.3 Metallographic and SEM backscattering photographs of the alloy directional solidification and processing microstructure
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Fig.4 SEM images of cross-sectional microstructure of

the alloys annealed at different temperatures
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the alloys annealed at different temperatures
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