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Effect of High-Temperature Sintering Condition on Microstructure
Evolution of Pure-Cu Subjected to Metal Injection Molding
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Abstract

In this study, to achieve good electrical conductivity of a charging terminal component in electric vehicles, we
investigated the microstructure evolution of pure-Cu subjected to metal injection molding by controlling the sintering
variables, such as temperature and time. Thus, three samples were sintered at temperatures ranging from 1000 °C to 1050 °C
near to the melting temperature of 1085 °C for 1 and 10 h after thermal evaporation of binder at 730 °C. Both procedures
were made using a unified furnace under Ar+H, gas with high purity. The structural observation displayed that the grain size
as well as the compactness (a reciprocal of porosity) increased simultaneously as temperature and time increased. This gave
rise to high thermal conductivity of 90% IACS together with high density, which was mainly attributed to decrease in
fractions of grain boundaries and micro-pores working as effective scattering center for electron movement.
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Fig. 1 (a) SEM image of pure-Cu powder and (b)
thermal history of thermal debinding and
sintering used for the present MIM
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Table 1 Microstructure and hardness of MIM-treated pure-Cu with respect to sintering temperature and time

average size (ym) fraction (%) .
o . - - - Vickers hardness (Hv)
temperature (°C) time (h) grain micro-pore micro-pore
1000 1 107 +25 3.2+2.0 4540.3 48.9+2.1
1000 10 115 +25 1.340.5 2.940.3 50.6 +3.2
1050 1 295 £30 5.5+3.0 4.0+0.3 40.1+4.9
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Fig. 3 Micro-pore analysis of MIM-treated pure-Cu at
1000 °C for (a) 1 h and (b) 10 h, and (c) 1050 °C
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Table 2 Electrical conductivity of MIM-treated pure-

Cu with respect to sintering temperature and time
temperature time electrical conductivity
(°C) (h) (%IACS)
1000 1 78 £3
1000 10 83 +2
1050 1 90 £2
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Fig. 4 SEM/EDS analysis of MIM-treated pure-Cu at
1000 °C for (a) 1 h and (b) 10 h, and (c) 1050 °C
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