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Evaluation on Mechanical Properties of Tungsten by Sintering
Additive Content
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{Abstract)

Tungsten is a high melting point metal unlike other steel materials, and it is
difficult to manufacture because of its high melting temperature. In this study,
pressure sintering process method was applied to manufacture the tungsten materials
at low temperature. Therefore, it is necessary to densify the sintered material by using
a sintering additive. Studies have been conducted on how the amount of titanium for
sintering tungsten affects the mechanical properties of tungsten in this study. In order
to secure the densification mechanism of tungsten powder during the sintering
process, the characteristics of the sintered tungsten material according to the change
of titanium content were evaluated. It was investigated the relationship between
sintering parameters and mechanical properties for densification of microstructures.
The sintered tungsten materials according to sintering additive content showed high
sintered density (about 16.31g/cm’) and flexural strength (about 584 MPa) when the
content of sintering additive was 3 wt%. However, as the content of the sintering
additive increases, mechanical property of flexural strength is decreased, and the
porosity is increased due to the heterogeneous sintering around titanium.
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Raw materials

W powder
-Size of W powder: 2 jm

ssssss

Additive
-Ti powder
-Size of Ti powder : 150 jm

Temperature : 1450 1800 °C
Pressure : 20 Mpa

Holding time : 1 hr
Atmosphere : Argon

Fig. 1 Schematic diagram of the pressure-assisted
sintering process of powder
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Table, 1 Fabricating condition of tungsten materials

Material A\ W+Ti
Ti content (wt%) - 3,5 7
Blending solvent Polyethylene glycol

Blending condition Ball-mill, 160 rpm, 6 hr
Sintering temperature
(0
Sintering pressure
(MPa)
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Fig. 2 Microstructure of tungsten materials according
to the variation of Ti additive content
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Fig. 3 Effect of Ti additive content on sintered
density and relative density of tungsten
materials
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Fig. 4 Effect of Ti additive content on the vickers
hardness of tungsten materials
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Fig. 5 Weibull distribution for the hardness of
tungsten materials depending on the different
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Fig. 6 Effect of Ti additive content on the flexural
strength of tungsten materials
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Fig. 7 Schematics for the relationship between Ti additive contents and mechanical properties in the
tungsten materials.
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