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Abstract Thermal conductivity is a very important factor for applicability and reliability in electrical devices. In this
study, Al/graphite composite is fabricated by a mechanical alloying and heat-treatment and its physical properties are
characterized. The XRD peak intensity of the Al,C; ceramic phase observed in the heat-treated Al/graphite composite
increased with heat-treatment temperature and time. The thermal conductivity of the heat-treated Al/graphite composite
sample was very lower than that of the pure Al sample, and increased with heat-treatment temperature and time.
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Fig. 1. Heat-treated Al/graphite composite samples.
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Fig. 2. SEM micrographs (x 500) of the (a) raw mixed powder and high energy ball milled powder during (b) 10 min, (¢) 20 min
and (d) 30 min. (e) is magnified image (x 5,000) of (d) showing agglomeration with 5~10 nm sized powders.
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Fig. 3. XRD patterns of the (a) raw mixed power and Al/
graphite composites fabricated by mechanical alloying process
for (b) 10 min, (c) 15 min, (d) 20 min, (e) 25 min and (f) 30 min,

respectively.
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Fig. 4. XRD patterns of the Al/graphite composite heat-treated

for 2 hrs at (b) 350, (c) 400, (d) 450, (e) 500 and (f) 550°C. (a)

is the XRD on a pure Al powder and (h) is on the Al/graphite
composite heat-treated for 4 hrs at 550°C.
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Fig. 5. Schematic diagram for thermal conductivity of the (a)

heat-treated pure Al, (b) Al/graphite composite without heat-

treatment, and heat-treated Al/graphite sample for 2 hrs (c) at
350, (d) 400, (e) 450, (f) 500 and (g) 550°C, respectively.
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Density and thermal conductivity of the (a) heat-treated pure Al, (b) Al/graphite composite without heat-treatment, and heat-treated Al/
graphite sample for 2 hrs (c) at 350, (d) 400, (e) 450, (f) 500 and (g) 550°C, respectively

Samples Bulk density (g/cm’, ratio to theoretical value) Thermal conductivity (W/mK, ratio to theoretical value)
(@) 2.619 97 % 155.14 66.9 %

(b) 2.254 83 % 22.18 11.1%

(©) 2333 86 % 9.69 4.6 %

(d) 2.299 85 % 18.47 9.0%

(e) 2301 85 % 20.98 10.3 %

® 2.338 86 % 28.08 13.5%

(2 2.297 85 % 33.60 16.5%
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