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Fig.1 SEM morphologies (a, c) and laser particle size distributions (b, d) of tungsten (a, b) and rhenium (c, d) powder
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Table 1 Magnetron sputtering parameters of pure W and W/Re alloy target (work pressure)
Ar flow rate/ Working Base pressure  DC powder/ Sample rotating Heating Sputter time/ .
No. mL-min” pressure/Pa /x10™ Pa w speed/r-min” temperature/'C min Target material
1 50 0.20 6.0 30 10 300 60 W/10Re
2 50 0.30 6.0 30 10 300 60 W/10Re
3 50 0.40 6.0 30 10 300 60 W/10Re
4 50 0.50 6.0 30 10 300 60 W/10Re
5 50 0.20 6.0 30 10 300 60 Pure W
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Fig.2 SEM morphologies (a~c) and laser particle size distributions (d) of W/Re powder: (a) W/1%Re, (b) W/5%Re, and (c) W/10%Re



553 1 FRRBIAE: By RIA 4 W/Re A S HIUbF 1 S0 M S s W e DU B A 1047 -
s A E 5 7l W, 46 W R W/Re & 4511

pure | LT R R Z T, BSR4, M Re B

i BN 1%, AR RS2 W B R Y Re

5| e . . i BGRBME 5%, 10%0, SR B atk. Hhru,
% Re 75 i 204 e 45 ik i ok 3 7 400 ot kK 0 4R
A Y L e v Ji o MICHFFERIRS, R, BB e
| RGBS R OB R b, LR R R . DA

Y CO T Re 5 5 T4 2 W HE A A 90 S A ik 5 5
1020 30 40 05'0 60 70 80 L5 AR AT — 3, ELAEESE W/Re &4
26/0) XRD & (P 6) AT W45 W T4 6, TG Re £7
BRI, AMHTRY, WOBRI Re B/e BriR 2245 B 45 12

B3 4 W &% W/Re IR KK XRD &% HRAETCEY L Re JLERTAMBBEAN W ik,

Fig.3 XRD patterns of pure W and W/Re mixed powder 1M Re TS5 I6TH &

Kl 4 JUBesial W K W/Re #4x SEM T
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Fig.11 SEM morphologies of W/Re alloy films under different sputtering pressures: (a) 0.2 Pa, (b) 0.3 Pa, (c) 0.4 Pa, and (d) 0.5 Pa
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Microstructure and Magnetron Sputtering Properties of W/Re Alloy Targets
Fabricated by Powder Metallurgy

Wang Yueming'*, Tang Qiuhao?, Xiong Xiang’
(1. Hunan Provincial Key Laboratory of High Efficiency and Precision Machining of Difficult-to-Cut Material,
Hunan University of Science and Technology, Xiangtan 411201, China)
(2. Hunan Provincial Key Defense Laboratory of High Temperature Wear-Resisting Materials and Preparation Technology,
Hunan University of Science and Technology, Xiangtan 411201, China)
(3. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: In order to development high quality W/Re alloy targets, pure W and W/Re alloy (with 1wt%, 5wt% and 10wt% Re) were
fabricated by mechanical mixing, press forming and vacuum sintering. Properties such as relative density, grain size and direction,
magnetron sputtering of W/Re alloy were investigated. The results show that both relative density and purity of W/Re alloy increase with
the increase of the Re content. In addition, grain size decreases with Re addition. And grain size of W/10wt%Re alloy target is mainly
distributed between 10 and 40 um. The grain size of W/Re alloy is randomly distributed without preferred orientation. And content of small
angle grain boundary (<10°) of W/10wt%Re alloy is more than 85%. The grain size of W/Re alloy thin film is gradually refined as
deposition pressure of magnetron sputtering increases. Meanwhile, both surface flatness and thickness of thin film are gradually increased.
XRD spectra of thin films show that (110), (200) and (211) diffraction peaks appear near 40.5°, 58.6° and 73.5°, respectively. As the
deposition pressure increases, the intensity of (110) diffraction peaks decreases gradually, while that of (200) diffraction peaks increases
gradually. However, perfect thin film is impossibly prepared by magnetron sputtering from pure W target for its low density and purity with
large grain size.

Key words: powder metallurgy; W/Re alloy target; magnetron sputtering property; thin film
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