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Abstracts

The aim of this study is to quantitatively demonstrate the possibility of heat transfer by thermal radiation
by comparing heat transfer by conventional heat transfer and radiation by radiation. 1) The heat transfer
was measured by using filler of TIM material with low thermal conductivity (CuS). As a result, heat transfer
was easier than ceramic with high thermal conductivity (Al,O; and Si;N,). 2) The reason for this is thought
to be that the infrared wave due to radiation of the air diaphragm has moved easily. 3) From the above
results, the heat dissipation of the TIM material indicates the possibility of heat transfer by thermal radiation.

Keywords : Thermal Interface Material (TIM), Thermal resistance, Thermal bypass, Emissivity, Thermal con-

quctivity

.M B

HZ A, A71AA ok el AREEA S
© A7|aAe A %st, st 4%, Brlssit
AP ok, AAa2pt 1JAstdas vS §
o do] wsh=T|, oA AR Fe 2R 7]
AsAld BNk ofde} F &zt e AHE, V)
st 54 Aol =i 3lo] LS Aojsh=
71%ol tisl @ A7F R AT [1-3]

AgE gAE, & %ET‘, EAF Al 7R 71

Ho O &2 AE W9
LA oA I o 7 9

*Corresponding Author: Won-Sub Chung

Departments of Materials Science and Engineering, Pusan
National University

Tel: +82-51-510-1446 ; Fax: +82-51-514-4457

E-mail: wschungl @pusan.ac.kr

Az G, @ WEH YR dHxe 4
A, @ FE3A di7|2e] d8ALeE ddlFol
ojgh X e AHE AXH €& WEITL
ole} Zro] Axte] WES fl8l WEAS ARE-aH,
AR 27 Atelo] AAAA P & d A
g A Hr) olge AAMAAN 4 AHFdS =
ol7] ¢8 Al&sE EZS TIM (Thermal

Interface Materials)z} St} TIMS] A5 714 <

3 EHELIE =2 A Ly 529 e €

AES 9t B2 A7 1= A AR 74| ¢

e Ae @AEE 4 iRl o &

AEE 7171 —40}04 Pzl A7F
=

olty. € 719 T TE sl EALE ol&
gt WA= vEg Aot HAl| ok v
g 2] (1)3 o] Stefan-Boltzmann 2] 0.2 ¥ &
& Ao



Myungwon Hwang et al./J. Korean Inst. Surf. Eng. 52 (2019) 58-61 59

E =e*o*(Ty-TH*A (1)

o, E @ BALE S AAEE oA
g WAHE (0<e<)

o: (Stefan—Boltzmann constant (5.6703x10® W/m>K*)
Ty : WEA L] A= (K)

Te : WAl 9] dd2& (K)

A WAL B84 (m?)

Akl )3t BAGe WAkgol 1o eSS

Ao 7PAAAY, gD Aol Sk B
0.5 ol3fel7] WEe] Hwo]
o

[e]

.

TIM &A= EE T &4 Alole] € ol5S ¢
gslA sl7] $1ske] dubygog 7pAo] A-Eek ALOs

5

AeF 422] Zrol| air pockete] FAJETE olu, FH
A et A k] air pocket®] ¥V FHEETF
3] wre uj = (0.025 WmK)E A% 93 o
go) FeljE=2 23}t o]9f 72 Air pocket®]
FAE 7] 8l TIM At 4A 2y 348
=kt ol TIM Aihdrke] 2358 of7]si.

olf gt o]fF=E AL o TIM &A|o &
Aol olgt dHY 7S HEY Z84

[ex]

=
AGL vla AESe] GuA) ¢ GG 7}
$HL AFHOE el o] B Ao B¥
ot ¥ AT AP LYD Ay HEA (]

7Fetitt.

2 Ao ARE FHAQ] CuSE A4 (SIO,)
23g, 2F8} (Fe,0;) 73g, AFshelidl 4 (MgO) 2g, At
520 F(ALO,) 3g2] FASRE AEHE EHs &
Fataz, 1400°Colx A zler 5, Fydste] ety
EGA EdS AxsH3T). ©]& plantery millS ©]

B
L3t Egt 3, v]ES sieveE o] g5le] EH3H

ofr

Table 1. Composition of samples with various fillers

Filler CuS A1203 Si3N4
Amount
(WL.%) 50 50 30

Thermocouple

Fig. 1. Schematics diagram of the apparatus for
measuring the temperature of sample.
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1pm ! Electron Image 1

ull Scale 4093 cts Cursor: 0.000 kev|
Element Weight% Atomic% Oxides Weight%
Mg K 1.10 1.42 MgO 1.5
Sk | me e O so | s
Fe K 59.53 33.50 Fe;03 73
Totals 100.00 Totals 100.00

Fig 2. the high heat-dissipating ceramic composite
powder; (A) SEM analysis and (b) EDAX analysis [3].
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Fig 3. The emissivity of the filler used in the
experiment
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Fig 4. Change of temperature with time

Table 2. Temperature(’C) measured at thermocouple

TimeT(ﬁ’; J | A, Cus Si;N,
10 76.1 81.5 78.6
20 102.6 106.6 103.4
30 114.7 117.4 113.6
40 1205 1233 118.1
50 1236 126.4 1217
60 127.4 1282 1242
70 1273 129.5 125.4
80 1285 130.4 1279
90 129.9 1309 1276
100 130.4 1322 1275
110 1315 1322 128.4
120 132 133.4 129.7
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Fig. 5. Heat transfer mechanism inside TIM by thermal radiation

Table 3. Thermal conductivity of each materials
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