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Preparation of W-Cu nanopowder by
homogeneous precipitation process and its sintering behavior

CHENG Jrgui, LEI Chun-peng, JIANG Yang, WU Yucheng, XIA Yonghong
(School of Materials Science and Engineering,

Hefei University of Technology, Hefei 230009, China)

Abstract: A novel process, namely homogeneous precipitation by evaporating ammonia, was employed to prepare
W-Cu powder. CuWO4 * 2H20/ CuzWO4(OH) 2 precipitates were first obtained by adding aqua ammonia into a liq-
uor solution containing natrium tungstate and copper chloride, then the solution was heated to remove ammonia.
The precipitate was then washed, dried and dehydrated, followed by reducing in H2, to convert into W-Cu pow der.
Properties of both the final W-Cu powder and its sintered parts were characterized. The W-Cu powder produced by
the homogeneous precipitation process has a nearly spherical shape, with particle size ranging from 50 nm to 200 nm
and a uniform distribution of W and Cu ingredients. Relative density of more than 94% and 98% was obtained for
W-Cu parts sintered at 1 050 C and 1 150 C, respectively. Homogeneous microstructure, good physical and me-

chanical properties were also achieved for the sintered W-Cu parts.
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Table 1 Density and relative density of W-Cu

materials sintered at different temperatures for 90 min

Sintering temperature/ Density/ Relative density” /
< (g*cm”?) %
1 050 13.48 94. 03
1150 14. 06 98. 06
1250 14.01 97.72

* —Relative to theoretical density

W-Cu RTE 1050 CHd B (156 45 40 )& [ AH ¢
gh, FRERI R 45 8508 A 32 B0 o 45 A [ AH T Hok 52
L. R, JFORRY RHCRLEE |« JRR R & R A
WAREENRERENEE T EERREN . &
FIYMHPTIETEHIR W-Cu EAM AR B TFHEHK

PORIRE  RTRER R FEEE SRR, I B W

Cu U335 o3 A, IXELH A F T e 4 i 4 ik 3t
A7, B H B B RS AR ARG 1050 CRHEAT
W AH RS, mT LIS 24 w5 1) 350% AR B (A X 3%
JEIE 94%) . MIREEEE TR 1150 CHF, HIL T
FHResh . AW Cu EAME, s 8uEim &
BHLEIN R EHE, MZARIEITHIE W-Cu B4
MABTEREYKRERE, HW.Cudlyinml
A, BHRITAE Cu AHAAAE T W BURLAE B4 E 1
AT, sl A&y gomém E S5 K EHE, Bk
FREERIR B T AR = I e 45 BUR AL AR BT (AH 0 2 K
T 98%) . MpEEHEEH 1 150 FH % 1250 CHY,
SRR IR B TG BT AR, TT RE AR B T e 45 iR E
H—SHEE, W, Cu WAHERE RS, SRS
MR RTEL .

Kl 7 o2& W-Cu B8 8 E# 577 1050 C
F 1150 Cledh Ja Fris e &b 4k B 5k 45 /4 i #f i 4
MR . B a R E X ks A8 WA Cu A5 2

Ao ATIL, PG S AR B SR AR B Al s, HOW

Cu A DAY S) . AHHEE 7(a) FI(b) AT LG
t, WRAHBE S B 45 ke 45 4 1) ok SE b dn b (/b T 1
Um), W . Cu PIHH S S NI ST IR B 730 A, T RORE
ShIEET BRAL

2.4 WCuZAEMERYIEL | oA tae

R2 PN TAE 3 IR T P4 AR E A U
W-Cu &M AKEEFTG W-Cu EEMEH SR
MBS EER . FTUUE b, VAR BESS L [ AR e 45 P 5
W-Cu MR ERAE R SR A, BT REH
KL ELE BEXT 3 R A KSR, MR 1 MK

B 7 W-Cu B A8 R 45 A 43 1 LB T )
Fig.7 SEM micrographs of W-Cu composites

sintered under different conditions
(a) —1050 C, 90 min; (b) —1 150 C, 90 min
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Table 2 Electrical conductivity of W-Cu materials

sintered at different temperatures for 90 min

Sintering temperature/ (12 m) o IACS™ )/
C %
1050 4.25 40. 66
1150 3.98 43.13
1250 4.02 42.46

* —International annealed copper stand
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