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Effect on Mechanical Properties of
Tungsten by Sintering Temperature
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{Abstract)

A tungsten material using a pressure sintering process and a titanium sintering
additive was prepared to evaluate the microstructure, and mechanical properties of
flexural strength and hardness. In addition, the reliability on each hardness data was
evaluated by analyzing the distribution of the hardness of the tungsten material using
the Weibull probability distribution. In particular, the optimal manufacturing conditions
were analyzed by analyzing the correlation between the sintering temperature and the
mechanical properties of the tungsten sintered body. Although the sintering density of
the tungsten material was hardly changed up to 1700 C, but it was increased at 1800
C. The hardness of the tungsten sintered material increased as the sintering
temperature increased, and in particular, the tungsten material sintered at 1800 C
showed a high hardness value of about 1790 Hv. It showed relatively excellent
flexural strength at a sintering temperature of 1800 C.
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Fig. 1 Schematic diagram of the pressure-assisted

sintering process of powder
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Table 1. Fabricating condition of tungsten materials

Material w W+Ti

Ti content (wt. %) - 7
Ball-mill, 160 rpm, 6 hr

Blending condition

Sintering temperature
(0
Sintering pressure
(MPa)

1450, 1600, 1700, 1800

20

wt. %= oA AFREE

H
~I
(@)
(@]
a3
—
00]
o
(@]
@)
1o
NG,
N
N
)

208 AR

Fig. 2= 24250 we ga8l fio A
ZA& Yepdich gaE AZ248E 1450, 1600,
1700, 1800 CollAl AZstdon, H2el AR
29| Efolebge] M7l 7 wt %= otk 1
HollA Hojg= njel o] YAd 4£2A=2] v
Ax2L AE257t 71 wet etolelge]
o Efolelg FH BAEL YRRe] mlAste}
Efolebg YAke] mh o] Il ulA|7]Eo]
Aaths A& & 4 otk E3t Ao ARS3H
HAEl A7 AFLE U W Aides
£ Elolels YAF 1600 C o AHE 2 Y

Sg3lo] gaE YRE AHEE AL Sl 4
et E3], 1800 T ofAe g2H Jxte] A4
A &2 7Y EfoleRge] v e o
A EAS oA gAE dxt 7+ XSt dt

o— 1

Aslo] lH7]Zo] Foj= o] elErt Eet

e 2o wE dHidos Jdst A2 B

ATt

Fig. 2 Microstructures of tungsten materials by
different sintering temperatures
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Fig. 3 Effect of sintering temperature on the
sintered density and relative density of
tungsten materials
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Fig. 4 Effect of sintering temperature on the
vicker's hardness of tungsten materials
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. 6 Effect of sintering temperature on the
flexural strength of tungsten materials
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