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Thermal Emission Effect of Electronic Parts Using Carbon Materials

Woon-Yong Eom', Jae-Seung Roh, Seung-Kuk Seo, Jai-Sang Ahn,
Dong-SuKang and Suk Hwan Kim

School of Advanced Materials and Systems Engineering, Kumoh National Institute of Technology, Gumi,
Gyeongbuk 730-701

(20101 4€ 4Y Ha @ 2010d 4€ 119 HE3H ¢ 20109 4€ 129 A9)

Abstract Recent high efficiency electronic devices have been found to have heat emission problems. As for LEDs, an
excessive increase in the device temperature causes a drop of the luminous efficiency and circuit lifetime. Therefore, heat release
in the limited space of such electronic parts is very important. This is a study of the possibility of using a coating of carbon
materials as a solution for the thermal emission problem of electronic devices. Powdered carbon materials, cokes, carbon blacks,
amorphous graphite, and natural flakes were coated with an organic binder on an aluminum sheet and the subsequent thermal
emissivity was measured with an FT-IR spectrometer and was found to be in the range of 5~20 um at 50°C. The emissivity
of the carbon materials coated on the aluminum sheet was shown to be over 0.8 and varied according to carbon type. The
maximum thermal emissivity on the carbon black coated-aluminum surface was shown to be 0.877. The emissivity of the
anodized aluminum sheets that were used as heat releasing materials of the electronic parts was reported to be in the range
of 0.7~0.8. Therefore, the use of a coating of carbon material can be a potential solution that facillitates heat dissipation for

electronic parts.

Key words thermal emissivity, electronic parts, carbon materials, coating,

1. M £

AR Advle] st B AR AgE &
7l o B2 AxEo] JAHUA AR &9 |
A}y wrdFo] F=s1ch T H 73S W 9=
LED 5] #&a; g4 FEFAQJo] Fojof & Fa3 3}
A ZF 7t whe] Aol LED ¢ g 8o =
obl A& APl R, LED #7]1X] 9] W gfe st

Foln WE gAS vpEshA] o™ LED #7]1X]¢]
Lr AFog ol W g8 Al e Ty}
& Y5k ") oM HAEEFe A3 2 AR
& S8AFE HEe 94 A9 sdo] ¢l l% 27t
5otk o)EA AxpA|E] WIS AA@M ] = 3
= WHoRE &% Ws HAske 59 71A1F WHol
UL, FHE HAislelr] k] 1WE EHS o8&
Hrd Iy ubdo] oY

TCorresponding author
E-Mail : goodjob804@hanmail.net (W. -Y. Eom)

204

v dAEe Y A AEE
il }7]7] 9 LED 59 AAH-#9
AMER 2 o]§ FYo] =
| & 71AWE w2t 538 9dx
HRE 5 8 ‘/}E}LH-T’— 3letz o2 f
, A5}, AR 5ol
R e B |

. o] A Fx+= A
7] AW (basal plan)y 7J38F sp2
Ags skal e ioib k3t Van der Waals 2
S sl ) wEbA] e Eo 2 E AVAEE, 9HE

g, 42l

= 9 B4 E Fol sk c-% o RE o2t 5
AEo] BiH e mofsit) HW" £ o) o
4 548 vERAL ok LA g

GPARE GAUAE Zhe =A9] EHOM BESERACH
g F shtolth. AUAREL oAl AR &
Aol A 12 T ), ol gk WAL Jee] Bl &
24 EAe] @Al AEE R IS 5
Az, Mg, ESEGAE 5o €4 24 ®d



skt TheFebAl ol 8H L Jlom, Ao AL F
qNMe] SALANE A wl¢- Tt JdS gt
U e N = e R )
71—9]_@_ Eg]_/\g 7].:'_ /\40/\%] x47 A t'ir
%) ﬁ‘?}oﬂ ﬂ;q wo ].x]a(ggﬁ 011;]_812)

o

SEATES xﬂiﬂo g, 713 /7, FAAD),
St ol ey 24en SO me gebdo g

ge naeld Eae Aot ALs)e APl w
g Dpabge] 9L WETH: AT U B P
Q1 wlolel Ag] Hons] YE A o|th

B aTE WA B0l $58 Ba % FARTL
F7kIEsE EFsel APEEADYES AT YA
AR be) olguE BRuF /1% 9o BHstge
o, BaARY =Y A% 7Y Fo dYAS WS
H)wate] LED 2 BjkdAin 5o AxpREo dutx
a3} /b4 E s s,
2. N wy

21 g

Aol ARE B 9 51 JREE(REGAL 330R,
Cabot, HHYE ;25 um), FFZ~(NP-COKE60, HYUNDAI
COMA, H+YE :30 um, % :>98%), 1 FSA(HC-
398, HYUNDAI COMA, U= : 50 um, o5 :>98.5%),
a8]3 EASA(HK-38, HYUNDAI COMA, HA Y%=
- 30 pm, T >80%) 20| ball milling(250rpm,
12h) ¥ sieving#500)S AAlste] £29] Y& +¢Y
stAl A5Gt olFA Aozl ELE9 YEiA7]
(MASTERSIZER200, MALVERN INSTRUMENTAHZ
ol-gste] S8E FAUYE=13~18 pumSith. A 2E FT
< Raman 374715 ol &ate] A3l s A5
Rom, B Aol AREH A 9 S e 7E
]S Table 191 YERRALE

m{n

2.2 HO|AE M= ¥ 3E

Zhzke] it §71HRIEE 50°CollA] 3A17F F<t
HIAIA 0| 2ES A|F8I0L, Alzst Z7te] o]~
713l =8 & 3 150°Col|lA 3057 AXRAAL. 7

I=J

R
=
=

—}

Table 1. Summary of the raw powders properties.

Carbon Types A\ée;;ige Shapes Iggri;y
Carbon Black 14 pm Spherical 0.91
Cokes 14 um Random 0.79
Natural Flakes 18 um Flaky 0.12
Amorphous Graphites 13 pm Random 0.29
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Fig. 1. Sample dimension for experiments (Unit : mm).
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Fig. 3. SEM images of coated powders on aluminum sheet; a) Carbon black, b) Cokes, c¢) Natural flakes and d) Amorphous graphites.
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Fig. 4. Comparison of Raman Spectra between raw powders and coated powders; a) Carbon black, b) Cokes, ¢) Natural flakes and d)
Amorphous graphites.
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Table 2. Summary of Id/Ig and Full-width Half-maximum (FWHM) of raw powders and coated powders.

1d/Tg
Carbon Types before coating

(raw powders)

after coating
(coated powders)

FWHM(D-peak)

before coating
(raw powders)

after coating
(coated powders)

Carbon black 0.91 0.96 230.1 299.6
Cokes 0.79 0.88 178.1 180.6
Natural flakes 0.12 0.16 63.1 75.0
Amorphous graphites 0.29 0.34 52.7 422
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Fig. 5. Emissivity curves of raw powders at 50°C.
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Fig. 6. Emissivity curves of coated powders at 50°C.
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Table 3. Results of thermal emissivity at 50°C.
Carbon black Cokes Natural flakes Amorphous graphites
Carbon before after before after before after before after
Types coating coating coating coating coating coating coating coating
(powder)  (coating layer) (powder) (coating layer) (powder) (coating layer) (powder) (coating layer)
Emissivity 4 g9 0.877 0.893 0.870 0.850 0.834 0.856 0.854

(5~20 um)
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