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Effect of Powder Characteristics on Density and Microstructure of W=Ti[w

(Ti)=10% ] Alloy
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Abstract  W-Til[w(Ti)=10%] alloy was prepared, and the influence of powder purity and W powder size on
the density and microstructure of W=Ti [ (Ti) =10% ] alloy was studied. It is found that the higher the purity of
powder, the higher the density of W=Ti[w(Ti)=10% ] alloy, and the lower the Ti rich phase proportion. The W-Ti[w
(Ti)=10%] alloy with 3N purity will retain pure Ti, and the proportion of Ti-rich phase is 31.28%. The W-Ti[w
(Ti)=10% ] alloy with 4N and 4N5 purity does not have pure Ti, and the proportion of Ti-rich phase is 28. 41% and
21.67%, respectively. The influence of W powder particle size is reflected in two aspects: the larger the W powder
particle size, the better the mixing effect with Ti powder, the more conducive to diffusion; but the smaller the
specific surface area, the less conducive to diffusion. With the increase of W particle size, the Ti-rich phase content
of W=Ti[w (Ti)=10% ] alloy decreases first and then increases. In this experiment, when the particle size of W
powder is 4~5 wm and the particle size of Ti powder is 44 wm, the microstructure properties of W—Ti [ (Ti)=10% ]
alloy are the best, and the proportion of Ti-rich phase is 28. 79%.
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Fig. 1 Microstructure of W=Ti[w(Ti)=10% ] alloy with
different purity
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Tab.2 EDS element analysis at each point in Fig. 1 and

Fig. 2
S 53 % JB a5 %
Point
w Ti w Ti
1 99.6 0.4 99.9 0.1
2 12.4 87.6 35.25 64.75
3 0 100 0 100
4 98.9 1.1 99.71 0.29
5 14.2 85.8 38.19 61.21
6 96.2 3.8 98.99 1.01
7 15.0 85.0 40.42 59.58
8 474 52.6 77.54 22.46
9 71.4 28.6 90.53 9.47
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Fig. 2 High power SEM micrographs of 2* and 3" alloys
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Fig. 5 SEM micrograph of raw powder
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Fig. 6 Laser particle size curves of mixed W powder and Ti powder with different particle sizes
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Fig. 7 SEM photos of elemental mixed powder of W powder and Ti powder with different particle sizes
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Fig. 8 Comparison of density and Ti-rich phase proportion of 1*, 4" , 5" and 6" alloys
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Fig.9 SEM microstructure of W—Ti[w(Ti)=10% ] alloy prepared by W powder with

different particle sizes
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Fig. 10 EDS surface scanning in 5 and 6" alloys
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Tab.3 EDS elemental analysis of dark phase in Figure 9

JEFH 53 % JB b 34U %
Point
w Ti w Ti
1 0 100 0 100
2 12.4 87.6 35.25 64.75
3 10.2 89.8 30.47 69.53
4 10.9 89.1 32 68
5 8.6 91.4 26.54 73.46
6 0.3 99.7 1.27 98.73
3 &g
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4 28.79%.,
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