"m Check for updates

ZSYA|AEIZEE|X| H24F H|3E pp. 29-35 2020 69 ISSN 2713-8429(Print) ISSN 2713-8437(Online)
Journal of Power System Engineering https://doi.org/10,9726/kspse 2020 243,029
Vol, 24, No, 3, pp. 29-35, June 2020

SAH HZE I8 AZTHO| FSW JIAN SN T

- 10

Effect of Sintering Process for Tungsten Fabrication and
Its Mechanical Properties

SHERIT - O|AME"* - O|FY*HT

Hong-Min Park®, Sang-Pill Lee* and Jin-Kyung Lee™*

(Received 6 February 2020, Revision received 3 June 2020, Accepted 3 June 2020)

Abstract : The monolithic tungsten materials were fabricated by a hot pressed sintering process using a
chromium powder as an additive material in this study. Especially, mechanical properties of tungsten
materials including the flexural strength and hardness were evaluated due to the sintering temperature
and the effect of additive amount. SEM was also used to analyze the microstructural characteristics of
the sintered tungsten material. It was found that both sintered density and flexural strength of tungsten
materials increased with the increase in sintered temperature and additive Cr amount, accompanying to
the grain growth in the microstructure. The relationship between microstructure and mechanical properties
of flexural strength is discussed for producing the optimal fabricating condition of tungsten materials.
The bending strength and Vickers hardness of tungsten sintered material increased with increasing
sintering temperature. The bending strength of the tungsten sintered material was about 580 A/Pa and
the Vickers hardness was about 470 Hv when 7 wt% of chromium powder was added at sintering
temperature of 1,600°C. At the sintering temperature of 1,6007C, the sintering density of tungsten
sintered material increased with promotion of microstructure densification as the content of chromium
added to tungsten powder increased. In particular, it showed excellent sintered density of about 17.04

g/ em?® at a chromium content of 7 wt%.
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Fig. 1 Schematic diagram for the pressure assisted
solid phase sintering process of tungsten

powder
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Fig. 2 Fractured surface of

materials for the different sintering temperature

sintered  tungsten
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Fig. 4 Vicker’s hardness of sintered tungsten
materials  for the different  sintering
temperatures
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Fig. 5 Effect of sintering temperature on the flexural

strength of tungsten materials
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Fig. 6 Effect of Cr additive amount on the sintered

density of sintered tungsten materials

500 |
S "
T 450 |
2
S|
400 |
T
V(I}
o)
S 350 |
S
300 1 1 1
3 5 7

Amount of sintering additive (wt %)

Fig. 7 Effect of Cr additive amount on the Vicker’s

hardness of sintered tungsten materials
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