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Abstract In the present study, the focus is on the analysis of the effect of the mold dimensions on the tem-
perature distribution of a die during plasma activated sintering. The temperature distribution of a cylindrical mold
with various dimensions was measured using K-type thermocouples. The temperature homogeneity of the die was
studied based on the direction and dimensions of the die. A temperature gradient existed in the radial direction of
the die during the plasma activated sintering. Also, the magnitude of the temperature gradient was increased with
increasing sintering temperature. In the longitudinal direction, however, there was no temperature gradient. The
temperature gradient of the die in the radial direction strongly depended on a ratio of die volume to punch area.
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Table 1. Dimensions of the cylindrical molds.
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o : Temperature measuring hole
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Fig. 1. Schematic diagram of the mold for measuring tem-
perature distribution in the die.
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Die dimensions (107 m)

Punch dimensions (10~ m)

Mold Outer diameter (D) Inner diameter (D,) Length (L) Diameter (D) Length (1)

I 50 12.5 50 125 30

|| 50 22.5 50 225 30

IH| 50 30.5 50 30.5 30

v 50 225 40 225 25

v 50 225 30 22.5 20

VI 35 12.5 40 12.5 25
VII 35 125 30 12.5 20
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Fig. 2. Changes in the tempeérature of the die with distante
in the radial direction of the die for various surface tem-
peratures for mold 1.
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Fig. 3. Changes in the temperature of the die with distance
in the longitudinal direction of the die for various surface
temperature for mold 1.
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Fig. 4. Determination of temperature gradient of the die in
the radial direction of the die.
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Fig. 5. Changes in the temperature gradient of the die with
ratio of die length to punch length for various surface tem-
peratures.
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Fig. 6. Changes in the temperature gradient of the die with
ratio of outside surface area to inside surface area of die
for various surface temperatures.
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Fig. 7. Changes in the temperature gradient of the die with
ratio of die volume to punch area for various surface tem-
peratures.
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