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Effects of Resin Type and Graphite in Coating Films on the Heat Radiating Properties of
Pre-Coated Aluminum Sheets
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Abstract : In recent years, as electronic equipment become more compact providing higher perfor-
mance, the problem of heat is becoming acute. As a way to solve this problem, use of pre-coated
aluminum sheets is drawing attention. It is known that a coating film containing black additives
has relatively good thermal radiation. However, detailed reports on the effects of resin type and
black additives in coating films are few. Therefore, we studied in detail the effects of resin type
and graphite in coating films on the heat radiating properties of pre-coated aluminum sheets. In
this study, we found that the chemical structure of the resin in coating films is closely related with
the spectral emissivity. In particular, the emissivity of polyester cured by melamine is good. It is
possible for graphite to improve the emissivity over a wide wavelength range of 4.5-14.2 um. It
was also found that an average particle size of 7.0 um of amorphous graphite is especially effec-
tive.

b7z, REBRMEE L ->Twh,
COBBEOEIITEE LT, EEOBB R TH

1. (FU®IC

T3 AOREME, SRR, BIOEY A
IWVPEIZEY), = b8V T RFPD (75 v b5k
TAATVA) R EICREEINLETFERGTE~OT IV
I LAOMABIERL TS, 2, ZO5ETIE,
T, S, R 7 &R A L 7R T L O —
MADSER STV 5,

AR, R RSN R R R A ORI X BT
g o/NLB L OEHRILSO S L, 20 X)) 7%
AINEAL B & O EERRALITH B R B ORI X % /T
BEEREL20 Lze ZORBEORINLE T LD
IEEEEZHEL, EFHEOBHEELIEEZ Y BN D

NTW5, BFHEEOBBGEEE & L TIERE, iR
B 7 EORRERTHERLINTnE, £2C, Th
SOWMBA N = AN EFHALT, BETHA L2E#
RPN S Z EDPEETH L, LorL, &
TR OBEME B A, AEES (EMD), BE, HE
A EOBRBENORELEE L > TETWD, TD7:
O, WEAILIC X B HBGHREREE T 7, = vy
% EOWEERIC X DR IE, BREMEROIR TR A b
O EHNMEL b0 —T, TO X9 HEREELR
TS & Do & i L, BB & B o S 3R
IARNT, POGHT 72 LA AEEILATTRE: 72

7  Furukawa-Sky Review No.5 2009



TLa— MIOBBAFEICRIETZEFOMERS LUV I 771 PORE

OERBERENE V. 72, wHT7 7Y, b= ok
EDOMEE AN T E 2\ &) B/hAR— AIZHHT
E%EDX) Yy MH D, TOLD BIRWOHRT, K
V2, B & L CEMREM DRV T OV I =7 AR R v,
S HIBEIC L BGOSR A S LT L a— b
TN =T AMNOHENSREITETEELbOLT
HEhs,

TRAMBET R R DO R IZ )L e Ry 7 OFEANZHEW
IRINASE MR O FG2E ¢ & A3 p OBIRIE ¢ =k
(1-p)THZbNDL, Lo T, —HRISHEIED K
FAVN S WEB OB FRIIRE WETICH D L Fbh
TWwa D, F7z, Bz &h LB i B
BBtttz RT o L AShTwsbon, BAaR
M % &4 LT WE OBIRHE O By
DE R BT I v,

KTz, BETOBIRBLU 77774 bERER
DMBIFENO LA WM T L2 L2 HE LT, B
WM % A L vwis, BEROBIERE, BEog
OB LOZOEHIZOWTHET Lz, 72, BEamm
WMThr77 774 RN E, €OFERE
FEE B X OVRINEAS 7 L 3 — M OB KI5
BB LN ZOERIZOWTHET L 72,

2. RBRIGE

2.1 HHEM

AN OERFNEEZ RS, EMERLTIVI =7 LK
(21, AE06 mm D A5052-H34 % ] L 720 BREERETAL
BELT, 7 IVH)RBIREE A CBEL2%%, b
ABRZ O XA — MEEZAWTLBE L L 72 710 X —
b RZREEIE 30 £ 5 mg/m2 (&8 27 1 AHEE) L 2 5 X
INZHREEL 72,

KIS, VAR B A= MUBRZELZT VI =T LK
ORI, BUSRTH I —T UV IHHTHOONE K
TR R OBE A GZBREEIE 5520 pm & %5 L9 (12
IN— T — & THAT LB, BEAHTIRED S TR Y T
AT IVREHRE TARF BIRIZ508 K, 5o FAERIE
533K & %% £ 9 lCENENBEAHT 72 iR & it & L
2o T2, BHTRVIATVA(RAT I VHES A T)

E ZH O IETE

Table 1 Resin type of the coating material.

Resin No. Resin type
1 Polyester A (Melamine curing type)
2 Polyester B (Isocyanate curing type)
3 Epoxy
4 70% Polyvinylidene fluoride (the remainder acrylic)
5 10% Polyvinylidene fluoride (the remainder acrylic)
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Table 2 Resin 7 of Polyester A.

Resin No. R_egin T
(Glass transition temperature)
6 268 K
7 293 K
1 303 K
8 333K

*3 T2 774 NOFEREEFIRE
Table 3 Type and average particle size of graphite.

Graphite No. Type Average particle size
1 Amorphous 2.0um
2 Amorphous 3.5um
3 Amorphous 7.0um
4 Flake 7.0um

Amorphous graphite
. T

Flake graphite

t

1 75774 FOSNESEMIG (FHFIE 7.0 um)
Fig.1 SEM image of the graphite. (Average particle size:
7.0 um)
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Fig.2 Effect of resin type on emissivity.
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Fig.3 Effect of resin 7 on emissivity. (Resin type:
Polyester A)
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Fig.4 Effect of film thickness on emissivity. (Resin type:
Polyester A)
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Fig.5 Effect of average particle size and addition of the
amorphous graphite on emissivity.
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Fig.6 Effect of graphite type and addition on emissivity.
(Average particle size: 7.0 um)

R EIT, 797 74 FOERIZOWTER L 72,
3.3.1 HABHFEICRIFTHEREOHZE

B FR)VIZATVA (XTI VEESAT), &5
FRVZATVBA VT A= MEES A7), TRF*
¥, 70% 553, 10% 5 - FE O SHEFOBFEDH A &
BEEEOESWEEE L CESFRY) AT VA, @5
RN IZATIVB, FBROREEE L TRy
EE LT, SRR TEIEREOZEAET I
RL7ze WTNOBE L WESS um ML E (O E1E
1820 cm 1 LAF) 20 & U I 282w < 7 A ME I 252
B BN, GIHEEO 707 4 — VIIBHERTEIZ LD
KREL BB oTWz, TNHDTF Yy TIViE, 79774
M EORBRIMWIEER L Tnawnize, Tk
R DL, BIROILFREORITER S 25 L& 2
bNb, PlziE, O TRV AT VABIUBOM)
2RO H LA PS8 um (E %4613 1724 cm™) FHT
DMETRD Y — 713 T A 7 ViEE O C=0HfwIRE) 12
WY 5 EHESINL, 512, B TRITZATIVBO
WA, BT R)ZATVALRRZDAL VYT A — MR
s A 7070, C=0MiERE) (7 I FI1)ISERT S
EHEE SN B WRDSI um (BEEDY 61321694 cm ) {4
IR OE =7 o bz, T2, TRFVOYE,
VA7 x /= VARITRF Y OFFBHEEC=CMiHIRE
WS T 5 EHEE S NDPE62B L0566 um (KO
B &13 1515, 1613 con ) AT IS RO ¥ — 7 5380 5
N720 SO &N ReE & ST DR DLt
1L TERGBERSH D, IRIL VCARIMRIE — 7 %
% CRTEIE DR N EEZ SN D, L2 5 T,
B LIZBEEoORESEETH Y, BOf
M#Z&E LW Bn Ty, #YaBiEEo®EE
PATREEZEZ BB,

332 HABHAFRICRITTHE T, DHE

B FR)IZATIVA (XTI VUGS A4 7)I2on

1.0

0.8

06

Emissivity

0.4

Resin type

Polyester A
02 Polyester B
m— EpOXY
0.0 L L L Il L L L Il L L L
4 8 12 16

Wavelength (um)

X7 SDHEARICKITETHEIEEORE
Fig.7 Effect of resin type on spectral emissivity.
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Fig.8 Effect of resin 7z on spectral emissivity. (Resin
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Fig.9 Effect of film thickness on spectral emissivity.
(Resin type: Polyester A)
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Fig.11 Effect of amorphous graphite addition on spectral
emissivity. (Average particle size: 7.0 um)
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