J. Microelectron. Packag. Soc., 26(4), 33-37 (2019)
Print ISSN 1226-9360 Online ISSN 2287-7525

Slo|E2|E EHE gwnEl o|ZA| SEFe gX 54 o4
0%l - =57 - oJAkH!
Agr)st shekgeh

A Study on Thermal Properties of Epoxy Composites with Hybrid Fillers
Seungmin Lee, Hokyun Rho, and Sang Hyun Lee'

(Received September 23, 2019: Corrected November 26, 2019: Accepted December 5, 2019)

= BB AFE 9ZA WY Cuy, h-BN 2 GO BTE ¥3}31 o]F9] 8 -85t 3% 44 EAL 7335}
Atk @ 234 Yol AfH o FA$ Cu @ h-BN BT 31 2o F2 ZR)5k= whd, 7P & GO Bge &
SHA| &) A=l BAEQT) o]F B E -3 GO/M-BN (GO/Cu) ol EA] EaHA| o] dATEE 0.55(0.52) W/mKol

2] A o

Shliny B

A 2.82(1.37) WmK=Z 3 Z71th Wil = 993 AlFE GO/Cust GO/h-BN ol ZA] Eshq WA 51 ppm/

2 54| wishke &4
=730l ool WA ME e 2SI 29 &
& WA ZEAY, a&/20AE, Ned /a2 5o

A

gz E
=

ek

e TP EHE o] =918 S8 A

olF TEE o]Foix A TAH

4 go) 74
A

=
=R
2=

fru

& Zloltt

Abstract: In this study, the graded thermal properties of composites are obtained by difference in specific gravity of
fillers including Cu, h-BN and GO powders in epoxy. Relatively heavy powders such as Cu and h-BN compared to GO
mostly at the bottom layer, while light GO powders were dispersed in the top layer in the composites. The thermal
conductivity of composites was gradually increased from 0.55 (0.52) W/mK to 2.82 (1.37) W/mK for GO/h-BN (GO/
Cu) epoxy composites from surface to bottom. On the contrary, the coefficient of thermal expansion was decreased from
51 ppm/°C to 23 ppm/°C and from 57 ppm/°C to 32 ppm/°C for GO/Cu and GO/h-BN, respectively. The variation of
thermal properties in composites is attributed due to intrinsic material properties of filler including thermal conductivity,
morphology and the distribution by the specific weight of fillers. This simple strategy for realizing graded thermal
composites by introducing different filler materials would be effective heat transfer at interface of heterostructure with
large thermal properties such as inorganic semiconductor/plastic, metal/plastic, and semiconductor/metal.
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Fig. 1. Schematic diagram of specimen preparation: (a) epoxy composite filled with Cu powder/GO and epoxy composite filled with

h-BN/GO.
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Fig. 2. Cross-sectional optical microscopy images of (a,d) top (b,e) middle (c,f) bottom region from Cu/GO composite and h-BN/GO

composites, respectively.
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Fig. 3. SEM images of (a) GO, (b) h-BN and (c) Cu particles disperse in epoxy composites. Raman spectra obtained from (d) GO/Cu

and (e) GO/h-BN epoxy composites
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Fig. 4. Graded thermal conductivity of (a) GO/Cu epoxy composite
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and (b) GO/h-BN epoxy composites.
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Fig. 5. Graded thermal expansion coefficient of (a) GO/Cu epoxy composite and (b) GO/h-BN epoxy composites.
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