Sintering Rate of Pure Copper Powder Uniaxially Compressed in Closed Die
during Spark Sintering
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The sintering rate during spark sintering of pure copper powder was measured and analyzed to
investigate the sintering mechanism. After rectangle wave pulse discharge in the first stage, constant
continuous pulse current was supplied to the compact in this spark sintering. The results obtained were
summarized as follows.

When the compact temperature is smaller than about 800K after 1st stage, the relative density is
decided only by their compact temperatures at a constant pressure. It is considered that the sintering
mechanism in this stage was plastic deformation and the sintering rate depends on the compact heating
rate. In the next stage, when the compact temperature is larger than about 800K, the sintering rate can
be represented by the sintering rate equation obtained by applying Von Mises type constitutive

equation for metal powder compaction to power-law-creep equation.

Keywords: spark sintering, spark sintering rate, sintering mechanism, plastic deformation,

power-law-creep(high-temperature) deformation
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Fig. 1 SEM image of as-received pure copper powder.
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Teble 1 Vauesof aein eq.(1) and eq.(2) for pure copper
compact in this experiment.
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