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Abstract: Mo—Cu alloys have been widely used for heat sink materials, vacuum technology, automobile, and many
other applications due to their excellent physical and electric properties. Especially, Mo—Cu composites with 5 ~ 20
wt.% copper are widely used for the heavy duty service contacts due to their excellent properties like low
coefficient of thermal expansion, wear resistance, high temperature strength, and prominent electrical and thermal
conductivity. In most of the applications, highly-dense Mo—Cu materials with homogeneous microstructure are
required for better performance. In this study, Mo-Cu alloys were prepared by PBM (planetary ball milling) and
SPS (spark plasma sintering). The effect of Cu with contents of 5~20 wt.% on the microstructure and thermal

properties of Mo-Cu alloys was investigated.
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Table 1. Process conditions of planetary ball milling (PBM).

Equipment Pulverisette 5
. Mo: 99.95%
Powder purity
Cu: 99.6%
. . Mo: 19.8 um
Powder particle size
Cu: 10.9 gm
Bowl(500 ml), Ball(5 mm) . .
. Zirconia
material
BPR (ball to powder ratio), 10:1,
Dispersant content(stearic acid) 4 g
Atmosphere Ar
Milling time 0~60 hour
RPM 300

Compositions Mo- 5, 10, 15, 20 wt% Cu
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Table 2. Processes conditions of SPS (spark plasma sintering).

Model name SPS-625
Process pressure 2 x 10°Torr
Sintering time 15 Minute

Sintering temperature 1,000C
Sintering pressure 30, 40, 50 MPa

Powders compositions Mo- 5, 10, 15, 20 wt% Cu
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Fig. 1. Particle size of Mo-5, 10, 15, 20 wt% Cu powders by

milling time.
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Fig. 2. SEM image of Mo- 10 wt% Cu powders by milling time.
(a) After 10 hour, (b) after 35 hour, and (c) after 60 hour.
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Table 3. Compositions analysis results of alloy Mo-Cu
powders. 190[310 HE=rmm—— —
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Fig. 3. Mapping analysis result of Mo-10 wt% Cu powders.
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Fig. 4. Sintering curve of Mo-10 wt% Cu powders by SPS.
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Fig. 5. Relative density of Mo-5, 10, 15, 20 wt% Cu sintered
body by Archimedes’s method.
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Fig. 6. Mo-5, 10, 15, 20 wt% Cu sintered body.
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Fig. 7. TMA analysis result of Mo-5, 10, 15, 20 wt% Cu
sintered body.
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