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ABSTRACT W-Cu alloy is attractive to thermal managing materials in microelectronic devices because of
its good thermal properties. The metal injection molding (MIM) of W-Cu systems can satisfy the need for
mass production of the complex shaped W-Cu parts in semiconductor devices. In this study, the application of
MIM process of the mechanically alloyed (MA) W-Cu composite powders, which had higher sinterability were
investigated. The MA 'W-Cu powders and reduction treated (RT) powders were injected by using of the multi-
component binder system. The multi-stage debinding cycles were adopted in N» and Hz atmosphere. The isos-
tatic repressing treatment was carried out in order to improve the relative density of brown parts. The brown
part of RT W-Cu composite powder sintered at 1100 "C had shown the higher sinterability compared to that of
MA powder. The relative sintered density of all specimens increased to 96% by sintering at 1200 °C for 1 hour.
The relationship between green density and the sintering behavior of MA W-Cu composite powder was analyz-
ed and discussed on the basis of the nanostructured characteristics of the MA W-Cu composite powder.
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Fig. 1. Optical micrographs (a) and bright field TEM
images (b) of the mechanically alloyed W-30 wt% Cu
composite powders. ’

Table 1. Characteristics of the MA and RT Powders
Powder MA RT

simple mixed

Properties powder powder  powder
Distribution Dif{pm) 123 177 -
Do(um) 393 627 .
Dy(um) 1820 19.84 -
Specific surface arca(m¥g) 2.02  6.29 0.12
Apparent density(g/cm’) 213 1.64 3.98
Tap density(g/cm’) 338  2.80 4.90
Angle of repose(degree) 443 455 36.4

Pycnometer density(g/cm’) 9.04 1167  13.37
Theoretical density(g/cm®) 14.29 -14.29 1429
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Fig. 2. SEM micrographs of MA powders (a) and RT
W-Cu powders (b) reduced at 600 °C for one hour.
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Table 2. Porosities of the MA and RT powders

MA RT
powder  powder
Geometric  Relative density(%) — 44.56 45.37
method  Total porosity(%) 55.44 54.63
Ethanol ~ Open porosity(%) 27.72 4136
immersion  Closed porosity(%)  27.07 12.71
method

Total porosity(%) 54.79 54.07
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Fig. 3. Photographs of green part (a) and brown parts (b, ¢) with different heating rate at 120~290 °C; (b) 1 °C/min

and (c) 0,5 °C/min.
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Fig. 6. SEM micrographs of the MA powder brown part sintered at various temperature in H, atm; 1050 °C (a),

1100 °C (b) and 1208 °C (c).
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Fig. 7. Schematic diagram of the double rearrangement of mechanically alloyed W-Cu powders.
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