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Fig.1 Morphologies of powders: (a) Cu powder,

(b) W powder, and (c) mixed powder
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Fig.2 The relationship between the relative density and

the pressure of the cold-pressed compacts
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Fig.3 The relationship between the relative density and

the milling time of the cold-pressed compacts
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Fig.4 The relationship between the relative density and

the milling time of the extruded samples
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Fig.5 The SEM metallographs of the extruded samples milled
for different time: (a) unmilled, (b) 4 h, (¢) 7 h,

and (d) 10 h
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Fig.6 The relationship between the specific conductivity

and the milling time of the extruded samples

233 HEAL

K7 45T ARIBKFIZ: 800 °C, 2 hiiE kG Mokl
e P57 {1 B ok B b i) A8 Ak i 2 . NI 7 RRT DL S X
THRERRL, BGEEREER MK, AR 4 Al
FEB e m, HARBREEN 2.35 GPa LTFEIEKEE 10 h
1) 2.6 GPa.o KN T ATLAR 3K B 1) 5% e 2, JORE I A £k,
WG E, BRI E RS, IR
Se4, SEMEET . FR, 75 W-Cu MEH W ATZ
S A P AE ) e EEED 2%, T B S O 20 2T B
F i, 5 REREE B H R AH LG, BRBE 10 h (157 R ER 417N 1)
R CNT 1 pm) KRS 2, 36 AR RE AR 1) 42
A A P PERAEH

FRCAR A ST i) Jof P Al A0 82 i vy, A R PR i S 45
M e v S PE BEAR A A, HE BB SR IBEAE. 1A



o5 410

K7 haf LA, B2 RBRERKAM B, Zid#ErE
Jo, TR tEEIA%] 2.35 GPa, 45241 DL B Y
FH o X T P 4% i e P R K

280

240
200
160
120

80
—=— Extruded

-+ Annealed (800 ‘C, 2 h)

Hardness, HV/X 10 MPa
N
(=)

0 2 4 6 8 10
Milling Time/h

(=]

B 7 5% T U A 32 ot o I [ 22 4 £
Fig.7 The relationship between the hardness and the milling

time of the extruded samples
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The Influence of Mechanical Milling on Microstructure and the Properties
of W-40Cu Composite by Hot Extrusion

Li Daren, Yu Yang, Liu Zuyan, Wang Erde
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: The mixed powder of W-40Cu ball-milled for different time was cold-pressed into a compact, then it was hot-extruded into
W-40Cu composite. The effects of the mechanical ball milling on the microstructure and the performance of the composite were
investigated. The results show that ball milling for long time has unbenefical effect on the microstructure and the performance of the
composite. With prolonging of ball milling, the inhomogeneity of tungsten phase size within the composite appears obviously, the density
and specific conductance of the composite decrease, and the hardness increases.
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