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Table 1 Compositions of W and Cu

powders ( mass fraction, %)

Powder W Cu Fe
W powder Bal. 0. 005 0. 002
Cu powder - Bal. 0. 008

Powder Cr Ni Mn
W powder < 0.002 - < 0.005
Cu pow der - < 0.1 < 0.05
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Fig. 1 Schematic illustration of hot-press
sintering experimental set-up
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Fig. 2 SEM morphologies of W-20% Cu

pow ders prepared by milling for 24 h
(a) —Conventional mixed; (b) —High energy ball milled
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Fig.3 TEM morphology of MA W-20% Cu

pow ders after cyclic operation for 24 h
(a) —Bright-field image; (b) —SAD pattern
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Fig. 4 XRD patterns of MA W-20% Cu pow ders

with different milling time
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Fig. 5 Changes of grain size and strain of
MA W-20% Cu pow ders with different milling time
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Fig. 6 Micrographs of W-20% Cu electric

contact materials
(a) —MA hot-press sintering; (b) —CPM W-Cu alloy

z2 WS S B Z00 K6 & W-20% Cu
HL i Sk A ) P
Table 2 Properties of W-20% Cu electrical
contact material by MA and CPM process

T ested value

Property Theoretical value

MA CPM
Hardness 248~ 330 252 220
Electric conductivity/ ( Q®mm?) 41 24 21
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number of experiment
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Fig. 8 Microstructures of electric erosion dot of

W-Cu contacts alloy
(a) —CPM W-Cu alloy; (b) —MA hot-press sintering
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Nanocrystal W-Cu electrical contact material by

mechanical alloying and hot pressed sintering

CHEN Werrge, DING Bing-jun, ZHANG Hui
( State Key Laboratory of Metal Material Strength, Xi an JiaoTong University, Xi an 710049, China)

[ Abstract] Nanostructured (NS) W-Cu composite powder is prepared by the high energy ball milling or mechanical alloying( MA) ,

and W-Cu electrical contact material is fabricated by hot pressed sintering in the vacuum, and nanostructural evolution with milling

time is analyzed by SEM, XRD and TEM. The MA NS W-Cu powder compacts sintered at 1 200 C show the high sinterability, re-

sulting in a nearly full density. The microstructure uniformity, hardness, electric erosion and stability of breakdown voltage for NS

W-Cu electrical contact material excel that of conventional PM W-Cu alloy, but the electric conductivity is equivalent.

[ Key words] mechanical alloying; nanostructured materials; hot-press sintering; W-Cu alloy
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