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KAk R EPEE S SPS [ A K845 M0 45 & 1
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Fig.1 Cross-section SEM image of Cu-coated tungsten powder
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Fig.2 SEM image of W-Cu-Zn alloy
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Fig.3 True stress-strain curves of W-Cu-Zn alloys under

quasi-static compression
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Fig.4 True stress-strain curves of W-Cu-Zn alloys under

dynamic compression
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Fig.5 Microhardness HV of W-Cu-Zn alloys
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Fig.6 SEM images and EDS analyses of W-Cu-Zn alloys: (a~c) without heat treatment, (d~f) 850 “C+furnace cooling, and (g~i) 850 C

+air cooling
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Fig.7 XRD patterns of W-Cu-Zn alloys

g, fEEEARZ BN, HGAZEE), &R TREL
SEACHIERS, bt m T S e rBREE . XRD 7
Mras rp e R CusZn, X & H T A S5 ) 4% 11
W-Cu-Zn & kiS5 FHED, CusZn H7 HAH R & U 5E /D,
DKt XRD #6r il A 2 CugZn #r HiAH

bRk, ¥ 870 CHEW A E KA F M
W-Cu-Zn &< 5 #AEBLRT & e xf b, AR S5 A
Zn JTERAMAMEISIMERZE RS, ARG B
sEACEE TR 7y, HARRG S5 A R T K R A /N
Cuszn Hritid, &R yrEefe/EH, Kt W-Cu-Zn &
SRR SRFEAEIE R E R . AN, 2 870 CHf
WA H AL HL S ) W-Cu-Zn & &0 7125 M RE B &
T 870 CTHEAMALIL G K& & . X2 KO #UR kI,

|

CusZn[111]

8 W-Cu-Zn & &HIRE ST TEM A K T AT SHERE

Fig.8 TEM images and electron diffraction patterns of W-Cu-Zn alloys: (a, b) without heat treatment and (c, d) 870 °C+furnace cooling
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Effects of Heat Treatment on Mechanical Properties of W-Cu-Zn Alloy
with Low W-W Contiguity

Liu Shuang, Liu Jinxu, Zheng Lingling, Li Shukui, Wang Guohui
(Beijing Institute of Technology, Beijing 100081, China)

Abstract: W-Cu-Zn alloy with Cu-Zn matrix and low W-W contiguity was prepared by electroless copper plating combined with SPS
solid-phase sintering. The influence of heat treatment on the microstructure and mechanical properties of the alloy was investigated.
Microstructure analysis reveals that tungsten particles distribute in the Cu-Zn matrix phase homogeneously. The Cu-Zn matrix phase is
a-phase solid solution. The distribution of tungsten particles and Cu-Zn matrix phase does not change after the normalizing heat treatment.
However, the mechanical properties of W-Cu-Zn alloy are evidently improved after annealing at 870 <C followed by furnace cooling.
Under quasi-static compression, the strength of W-Cu-Zn alloy increases from 650 MPa to 750 MPa, and the critical failure strain
increases from 0.18 to 0.26. While under dynamic compression, the strength of W-Cu-Zn alloy increases from 710 MPa to 900 MPa, and
the critical failure strain increases from 0.24 to 0.4. The hardness (HV) increases from 1438 MPa to 1723 MPa. Mechanism analysis shows
that there are two factors contributing to improvement of the mechanical properties of W-Cu-Zn alloy. Firstly, the distribution of element
Zn is inhomogeneous within the original W-Cu-Zn alloy. The specimen processed by annealing at 870 <C followed by furnace cooling
exhibits more homogeneous distribution of Zn within the matrix. Secondly, a large number of fine CusZn precipitates are formed
uniformly in the Cu-Zn matrix phase of W-Cu-Zn alloy after annealing at 870 <C followed by furnace cooling, which plays a role of
dispersion strengthening.

Key words: W-Cu-Zn alloy; SPS; heat treatment; microstructure; mechanical properties
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