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Fig. 1 SEM images of original powders: (a) Tungsten;
(b) Copper; (c) Nickel
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Fig. 2 SEM images of W-Cu alloy with
different Ni contents at 1400 C: (a) 0%
Ni; (b) 0.5% Ni; (¢) 1% Ni; (d) 2% Ni;
(e) 5% Ni




H31BH 1M

FERGR, 5. ibesi & W-Cu S adhEh L RE 67

Bl 3 Fiany W-Cu 4 MEHT W-Cu-5%Ni &
B MR XRD . M 3(a)nT LATE A3 Wl
Al Cu . [ Ni JGEMA, BT NiL Cun]LUE
FOGPR A, B Ni SR A EUNT Cu i s
) s E, BTCAE 3(b)H Cu i S s M R
FHE M B, W-Cu-5%Ni &R EA %)
SJHZLE Cu A Ni [ EERS DI G . B 4 Fish
W-Cu-5%Ni E&5 kY EDS £5 5%, HE 4 nfLLAE
W BT E G AR R, Cu Al W RTRL

(a) A A—W

+— Cu

1 — W-Cu composites
2 — W-Cu/5Ni composites

e
I N
20 30 40 50 6 70 80 9

260/(°)
B3 W-Cu ESH B W-Cu-5%Ni Z-&# 8K XRD #

0

W B RA IR OIREE ), Ni A EDS RS
Cu HIES, B Ni JTREMHEAN Cu i, 4l
GUrATE N2

2.2 NiZEX W-Cu EAMEHEEERFNT

Kl 5 B AN Ni & SR B0% T 500 A
MR . MBS BT blEH, W-Cu &Mk
SR E NS Rz BT, AN Ni i)
HAMBIEUES LN 83.91%, 24 Ni &8 5%I ]

(b) A— W

Fig. 3 XRD patterns of W-Cu composite and W-Cu-5%Ni composite: (a) 26=20°-90°; (b) 26=35°—45°
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Fig. 4 SEM image and EDS patters of W-Cu-5%Ni composites: (a) SEM image; (b) W; (c¢) Cu; (d) Ni



68 hEA O RYR

2021 4E 1 H

IEF] 95.59%. XULHH Ni SRR E—EfRE L]
DAREF W-Cu EEMEIEERE. XEFNFEE Ni
SR, WA Cu FHHEIENEN A D, £ Cu
REFKSMEHT, W R R 5N S 1 77 1 & 30,
38 AR LB R T A B R >, B S
WK, AESRZIBANE JIVER MR Cu ik sy
B T R I A S5, BT A BE 2UR B FH o W-Cu
SEMEHORERE R Ni & 2205 H 229HV |
FHE 304HV, HEAT Ni TREH T4 32.8%,
X1 B Ni T 200 W-Cu B &0 BHI A FE A ORI T
TEH . Ni JGEXT W-Cu & & 4 M 132 7+l LA
5T 08 5 A N TGRS Cu AH 1 [ SR
H . W-Cu E&MEHFIIN Ni TG, — 7R,
Perm T W-Cu EAEMEIECEE, (RS & MRIE &
I EMHLR L. 55— H, Ni TRSEA
Cu FHH, TV BTGB [ 44 AT I8 i m A% A, 3k —
i W-Cu G HEHI R .

96 4300
Sl 280
2 oo} =
B 1260 "
> 90 - g
£ sl 2405
Q
= 86

i = — Relative density |5
gal 4 — Hardness

-1 0 1 2 3 4 5 6
w(Ni)/%

5 AR Ni & & W-Cu EEMEH 0 5

Fig. 5 Density and hardness of W-Cu composites with

different Ni contents
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Fig. 6 Thermal conductivity of W-Cu composites with

different Ni contents
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Fig. 7 Thermal expansion coefficient of W-Cu composites

with different Ni contents
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Properties investigation of tungsten-copper composites prepared by
activated sintering

REN Zai-qiang"?, ZHANG Bing"?, LIU Peng-ru"?, ZHAO Hu’, ZHAO Tian-li"*>, ZHANG Zhi-juan"’

(1. College of Metallurgy Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. National and Local Engineering Researching Center for Functional Materials Processing, Xi’an 710055, China;
3 Technical Center, Jinduicheng Molybdenum Co., Ltd., Xi’an 710077, China)

Abstract: The effects of Ni addition on the microstructure and properties of W-Cu composites were researched.
W-Cu composites with different contents of Ni element were fabricated by powder mixing, mechanical ball milling
and activated liquid phase sintering. The microstructures were observed, and the thermal conductivity, thermal
expansion coefficient and hardness of composite materials were measured. The results show that without the
addition of Ni element, W particles agglomerate to form closed pores and liquid Cu can not fill the pores, leading
to the unbalanced distribution of W-Cu structure. With the increase of Ni element, the W particles grow and were
coated with Cu. In particular, when the Ni content increases to 5%, Cu presents a network structure, and the
microstructure of the composite is uniform. In addition, with the increase of Ni content, the density and the
hardness of the composites increase, and the thermal conductivity and the thermal expansion coefficient decrease.

Key words: W-Cu composites; activated sintering; organizational structure; physical property
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