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Study on Improvement of Tungsten Alloy Granular Powder
in Defense Industry
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Abstract Tungsten alloys are used widely in general industrial fields, but they are difficult to cast, so
products are manufactured using powder metallurgy. In this study, a mixed powder of tungsten, nickel,
and iron homogenized using a ball mill was added to pure water as a solvent, and PVA as a binder was
added to prepare a spray drying mixture. The mixed liquid was prepared using a spraying machine. A
study was carried out to produce a granular powder that can reduce the variations between products
during the molding and sintering process of the powder metallurgy method. A preliminary experiment
was conducted to confirm the influence of the variables in the granulation process. Through the
preliminary test results, this experiment was performed with the volume of solvent of the spray drying
the mixture as an independent variable, and granular powder having a mean particle size similar to that
of the existing mass-production conditions and an increased apparent density was prepared. In addition,
a pilot test was conducted for the molding and sintering process. The improved granular powder reduced

the characteristic variation (weight variation) of the mass-produced product.
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Granular Powder
Manufacturing Method

Raw Materials
(W, Fe, Ni, Co)

Table 2. Characteristics of the specimens for test
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Fig. 1. Granular powders and sintered sample
manufacturing method
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Table 1. Characteristics of the specimens for pre test

Sample Power \)I;ZE; PVA ,1};1;; Atomizer
name (ke) (ko) () ©) (rpm)
Pre #1 5 80 165 6000
Pre #2 10 5 80 155 6000
Pre #3 5 50 155 5000
Pre #4 3 80 155 5000
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Sintered Sample
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Fig. 2. Granular powders Particle size and Appearance
density for pre test
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Fig. 3. SEM photographs of the pre-test powders
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Table 3. Weight devation of formed and sintered

sample
Formed sample Sintered sample
Sample . o . o
weight deviation weight deviation
name
(2 (®
Pre #1 0.005 0.008
#3 0.004 0.004
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