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Fig. 1 Temperature and pressure variation curves of SPS

process for W/Si composites
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Fig. 2 SEM images of different powders: (a) Original W powder; (b) Original Si powder; (¢) W powder after ball-milling;

(d) W/5%Si powder; (e) W/15%Si powder; (f) W/30%Si powder
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Fig. 3 XRD patterns of as-prepared powders(a) and SPS-sintered samples(b)
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Fig. 4 SEM images((a)—(d)) and EDS spectra((e)—(h)) of fracture surface: (a) Pure W; (b) W/5%Si; (c) W/15%Si; (d) W/30%Si;

(e) Area e; (f) Area f; (g) Area g; (h) Area h
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Fig. 5 Vickers microhardness of W/Si samples before laser

irradiation

EFRA, ERB G R FANY: J7 2 A AR R FR IE R] N
PRI, A e R . I R AE WL W/5%Si.
W/15%Si. W/30%Si SRR INTESUR L, Hot#
M IR R TR 73 A RS L S IX SR RE i X
(HZEIX) . W/15%Si J2 W/30%Si 8 AR i
M. BR W/15%Si HEMELZ AN, HRAER
A TR AR R R AR LU, Rl
B BAEILT, AT IR I MR stk
H2e, PEARPTIE Rl IS, TEAPRLER I B R (O
Bl 6( kel ) o A F AR AT A8 R b B T, B
AT T B E RN . BT A
FUIA AN A AR 52, RGO . AT
Bl 6(e)ml s, oy Rk 3 Ml REUE
2 TR LI 2 SRR (1) ST

Bl6 WotHwh R EREES SEM &

Fig. 6 SEM images of irradiated surface: (a) Pure W; (b) W/5%Si; (c) W/15%Si; (d) W/30%Si samples; (e) Affected area of

W/5%Si samples; (f) Melting region of W/30%Si samples
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Preparation and laser shock resistance of W/Si composites

CHEN Hong-yu', LUO Lai-ma"?, LIN Jin-shan', ZAN Xiang" % ZHU Xiao-yong" %, WU Yu-cheng"?

(1. School of Material Science and Engineering, Hefei University of Technology, Hefei 230009, China;

2. Laboratories of Nonferrous Metal Material and Processing Engineering of Anhui Province, Hefei 230009, China)

Abstract: W/Si composites were produced through powder metallurgy and subsequent spark plasma sintering (SPS) at
1700 'C and 44.1 MPa. SEM, EDS, XRD analysis, microhardness and laser thermal shock tests were used to

characterize these microstructure and properties of W/Si composites. The results show that W;Si; and Si,W phases

generate in sequence with the increase of Si element, which corresponds well with the binary phase diagram of W-Si. The

laser irradiated surfaces are roughly divided into three parts: the melting region (the center), unaffected region (the edges),

and the affected area (between the two regions). Comparing with different samples, W/5%Si (mass fraction) samples

seem to possess the relatively better thermal shock resistance due to the smaller grain size and higher microhardness.

Key words: W/Si composite; spark plasma sintering; laser shock resistance
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