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Preparation and Characteristics of the Excellent Heat-releasing
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Abstract: In this paper, heat-releasing composite sheets made of AIN, graphite, Al powder and acryl binder
as thermoset were prepared using tape casting method. The crystal structure, morphology, thermal
conductivity of heat-releasing composite sheet were measured by using X-ray diffractometer, field
emission-scanning electron microscopy and laser flash instrument. It was found thermal conductivity of
sheet was decided by solid content, composition including AIN, graphite, Al in heat-releasing composite
sheets, As a result, 456 W/mK of thermal conductivity could be obtained by using LFA 447,
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Table 1. Physical properties of thermal conductive
materials.
specific  1/specific thermal 5
material  ravity  gravity  conductivity ~ electric
 (em)  (emVe)  (WmK) o
graphite 2.2 0.45 128 X
Alx0s 39 0.26 33 @)
SiC 321 0.31 175 A
AIN 33 0.30 165 )
BN 1.9 053 130 ©
Ag 105 0.10 360 X
Al 2.7 0.37 175 X
Cu 8.93 0.11 320 X

X : bad, &: commonness, O: good, @: very good
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Fig. 1. SEM images for thermal conductive powders
used to heat-releasing sheet. (a) AIN, (b) graphite, (c) Al
powder.
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Fig. 2. XRD patterns for heat-releasing composite sheets

containing AIN, graphite and Al powders. (a) heat-releasing

sheet with AIN, graphite powders, (b) heat-releasing sheet
with AIN, graphite and Al powders.
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Fig. 3. SEM images for heat-releasing composite sheets
according to the change of content of AIN and graphite
powders. (a) plane of sheet with AIN 30% and graphite
70%, (b) cross-section of sheet with AIN 30% and
graphite 70%, (c) plane of sheet with AIN 70% and
graphite 30%, (d) cross—section of sheet with AIN 70%
and graphite 30%.
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Fig. 4. Result of thermal analysis for heat-releasing
composite sheet containing AIN and graphite powders.
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Heat-releasing sheet sample

Fig. 5. Thermal conductivity for heat-releasing composite
sheet according to the change of sheet composition.

Fig. 6. SEM images for heat-releasing composite sheet
with 92% of solid content including AIN, graphite and Al
powders. (a) plane, (b) cross-section.
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Table 2. Thermal conductivity for heat-releasing
composite sheet according to the change of sheet
composition.

A B C D E

AIN (%) 70 70 70 40 40

Graphite (%) 30 30 23 30 30

Al (%) 0 0 7 30 30

Solid content (%) % 875 &5 85 92
Solid  conductivity

(W/mK) 3.1 36 3.8 486
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