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Preparation and thermal property of alumina/epoxy resin composite

Wu Cong Dou Yipei Shen Yibin Tang Yufei Zhao Kang
(School of Materials Science and Engineering, Xi’an University of Technology,Xi’an 710048)

Abstract In view of the problem that the thermal conductivity of LED thermal insulation material is not high,
alumina/epoxy resin composites heat dissipation material was prepared by powder metallurgy method. The effect of
alumina particle size,addition amount and adding metal on thermal conductivity of composite were studied.Further, the
influence of alumina particle size and sintering temperature on the bending strength were analyzed, which was of great
reference value for obtaining high performance LED heat dissipation material. It was revealed that the thermal
conductivity of composite can reach the maximum value of 3. 02W/(m+K) when the particle size of the alumina

particles was 50pm and the filling capacity was 75 vol. % as well as adding 10vol. % Cu.and its breakdown voltage was
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higher than the industry standard.

Key words alumina,epoxy resin,heat dissipation material, thermal conductivity

MR E R EfE AL & L LED R E
R TREMHEL ., BAFEEE —SHEE, LED
(R A3 BT 15 % ~ 20 % 1Y fE 1 76 28 oG aELY
T71T 98 T ) 2 RS 43 P B A B 78 B T AR L A K e AR
AENBE S B AN LED AT (9 3% R F8 4 v S thy o 17 8 FRAE
LED #5025 588 R 1 35 B T &1 . & 6 M Rk 2k
M9 /N, B LED RS KA BM G, fifs
FIOG 6 B2 2%, HLR T ¥ ™ 5 52 ) LED 9 fff
M Fdr. BT & BA RIS AMREN LED Hk
MEAAE T, BT, 13 L BB HGAS M R
&I REWMEHEAES B RE . REHL 5
() S A4 MR A FL A8 G 1 25 S R A T
NS RE YR 2 EE RO R N T T 2R R
HH S 30 R B I, JC kW 2 KT % LED %
SR TEHLAE 4 TR AR A O IR A, H 4 M

Po5 2 BAR B BRI TE AR 4 s AR A
L AR A RO B = i 203 L . TR B A 8
o S I RE A T AL 5 IR AR O BURE, 255 M e
MR REWIERNEEAET B R EN T AT E
B il A R Y T I A G 0 5 R R B Y
IR LR LR PR RE BUR 00 T BT L R
FYERE LS AR UL AL RE S 7R AR R B b 0 2 S A 25
FERMT L B 5 22
CERTPNTENE- 3 i o N DD =R [
— M ARERL SRR BB R T R iR RS
- REA M TROWIEEEZ SR BT5C T H
PCBRRLARS JAS I LA KA 3 i o 52 5 R S R
B FE R 5 o3 AT T A [RDREAR | I A e X e o 5
MUFEMR . SRR W T AL A/ B SR IR 2 A A
LR AR 20N BN G TN A (IO I RN

BEEWAB HK A RFERS (51372199 s 1 B H /5 FHE 4 (2015M582689) 5 B 78 4 2 A A8 Ak Ul 2531 %1 (1094)

TEER AN R 991, B LA s A TN F U RER & T 5,
BE R OABBEEQ963), 5 82, T A S,



. 64 - 1 T 8 B 946 &

e tEsE LED SO B A R SRS HEME.
1 SCIG#ER 4y

1.1 K7

WEM g CEP), "M T H s &k THRA
] RiAE 3~5pm, FRAH 0. 09~0. 14 (4 H/100g) ,
BAL R 85 ~95C, R 4 <1 a A AR (a-
AL Oy R4 4351 R 4pm  10pm 50pm) , i 11
T B SRS AN P 2 A BR N | 5 4 T Ry L & R B A,
BrRife 34 200 H , PYALA €H BT 5T 5 5 R
F(QQ-18 A , Ay s kG 4 Ak T (F i) A PRAH] .
1.2 XWHE

DA 55 0 A R IR A8 S R 2R Oy R L B —
RAFERREHE 1: 1T FEREE 12h Z J5BUE IR G
STHIR B ©30mm X 70mm Y 7 FE R B, 76
20MPa JE 1 T FE i 784 45 3] A B0, K A 21 7E H B
Jreb AT AR R N [ AR IR BE A 140~ 220°C , B[]
i 90min, Fe 445 B AR/ A E B R E A MR
1.3 M5 R4

K T BB (SEM,L JSM-6700F #4, H
A JEOL 24 m)) WA AL BR /R ER iE 526 pH &
T 550 5 ok A3 #4008 B0 X { (DPL & %1, DRL-1II
R AR A B B RAF 5 A MR 5 1 S
PR FES N ST @30mm X Smm , T3 &5 fF AR JE
ASTMD5470—2006 GB( 8 Y #4 5 M: [ 44 1 4 2% 44
AL BCPE BB I IR bR o) HE AT R TR R R
(ET2670B %)W 0RE i i T o 28 oL, 5256 v R
TR R 0. 09mA il I S ZF L e R 2 1)
BEARHR 56 WL (HT2402 ) IR T KE 5 19 125 5
.M R SF 8 3mm X 4mm X 30mm, & 5 N
20mm, 3k B 3 3K S5mm/min, & 4H MK 5
FE i BOF- Y

2 HR5®

2.1 ENSEXEAB/AEMEEAMHERNSE

2l

1 A [ 484k 5 U B JORE 1) SEML A,
H P LR, pl T SRR ORGSR AE I SR A A UKL 23
BB 39 2) o 1 DR B S8R IR RS Al 4 DUB AR
BIRA BRI B Z 5 A A BOR AT LA 345 24
M e EMAEZ . MARIRE T EZASUERX
PO RS . IR BN 6500 (IR, T D
I, BE AL T R R R B R LR
B o Bl SR o A S A R BORE 22 TR] A BB AN

Wi /s OR8] 45 5 7 T 808 L B0R 2 8] 28 i —
I G AT G T A BABE A AT T A A bR

B 1 SRR BCE LR B T E A AR SEM A
[()65% 5 (b)70% 5 ()75% ]

2.2 REEXRSW

ANTF S 10pm AL R HUR G 52 & 1 R 3
VSR DL 2Ca) o HT BT R0 SEDRL IS 0 A AH X AR 2>
B, B ARG, B T 08 A AR e PGl e, &
P BRE IR AR iR BRI BE B AL R L Y i D 3
T B A MR S AR BN WG R, Y BORHA FR 23 5K
KB 35 % Z 05 » BT UKL ) AH X BE 25 0 b, 3% 28

~2.5-@)

F a0t

B st

= 10|

05|

B ool—— . . . .
97010 20 30 40 50 60 70 80

AAEEInE/%

300

3 #

24, y

E1sl  Iokm

0 15 30 45 60 75
ALER IR/ %

L ()

—— iR
—+—10 vol.% Sn
[ ——10vol.% Cu

g e o
o u o
;

=
n
T

$ﬂ$/(W‘m“'k")

-
=)

6 65 70 75
AABE IR/ %
B 2 ORFEEURESTE G 6 RIS Z 5
[Ca) AN TR] A 2 R AR AB BEURE 5 (b) S [R) A A2 S Ak 48 00T 5
TN 10 %A IF) 42 )d ]



%5 8 FOBRAE SR /PR SR IR B BB ) A B B PR RE T Y © 65 .

BT RGE TE T GRS R AR R 6026
i, AURL (] R 6T B B8 2F — 25 020, FF iy P - ARG 3 1)
SN 4 B AR R B R B R 5 R A B
KAB 75 Yt T RN 2. 52W/ (meK) 45 4k 2L 27
BRI FEAR TR S IR B EaE P B T
ISR NG o A0 RGP 55 AN R T R,

AN [RDRL A S A AR UKL X 52 6 b1 L B0 S SR 0 5 i)
UL 2 (b) o F P AT, 2 SRR I 7S A BRUAE X 3 AR
IF R AR B AR Ak X 52 A A RHA R R R K, B R
PER LN AR DI R NV N = I B O N
SO B T, A5 R AR, BEORHSURL 1) R AR 2 R
BB TR R 22—, IF B EORHBURRL AR B
KEYE GBS RARBOBR . X F2E Ky 2 IH
FER U K, T3 25 3% 25 TE I (HL 3 A R 5 30
FRBUARMKE , 5 30K 5 Ok 2 (8] JE BUAARH . PR, R
A2 UL 22 ) () 24 BELAE X /N R AR B 2, T8 B S B
) 4 TIN5 %, BRCRE AR 50m A AL A8 DR S A )
THREE A MRS RREL

BN 10 Yo AN ] 4 J X 52 G b R R A 5
WLE 2Ce), mEREL A 10% 488 A H R
SIRBL R IR A W A oA E A
MORFEL LB 4R T L R R O 4 JE A 1Y 5 HOR
[315W/(mK) & @B [ 67W/(m-K) ] FHFR
B AR TREME S, YEammETER
75 Yo ik, A 1 52 A A RE Y S B R B0A B B K E
3.02W/(m+K),

2.3 AENEFEEAERN.ELEENESHER
LEE RN

AN [RDRL A S A A0 UKL X 52 6 b BB R 9 B 1 5
i D, P13 Ca) o Fl PR ] AT, S [ A28 4R A 40 i 4 1 2
GORORE I B A R A Ak R A AR — B, R B
HEINE TR, Y B e 3k B 70 %0 B, P R B Gk E
KRR . AR BURLRL AR 5 5 5 MR BT S 58 5 A
J L R N R e AR AN R AR B, xR A
N R AR ERRLAR I R AR A PR AR AL AT 5
e 52 A M RHY ) 2R MR

FIAL IR BE 5 504 o B ¢ RS fk i 35 L] 3
(b). F AT, [ Ak BE X A2 A b BT 2 5 R Y
SR AR, > A R BE IR T 180°C B 5 Hy T oA 3k I 36
SR B B FE A I BE ORG24 VR AR 55 S0 A b R 5
JEE AL AR A s 2 [ AR B 5K 3] 180°C B, 0 245 5 i 3k
B fe KAH 5 B A B A0 R B 4k 22 T . 2 A MR T 3R 4]
W B B AR T 15 AR AR I8 i AL e 22 . B A MR B
55 AR

(a

4 pm
& 56 J10pm
= I 50 pm

60 65 70 75
AABBEME/ %

3 AN TRk AR S A SR R | [ fb i R
X 5 B AT S 5 B Y 52 )
[ Ca) AN [ AL 728 4 Al 3 0K 5 () A [) o A 3

2.4 AEEASENFE/AEWIEESHM BT EF
Fa JE B &2 0
AN T a3 W AR AR /38 B R A b R o 2F
HLRE 52 L3 1, fR &m0, X 1 R 6] AR 4y 78 T
HLUEN 0. 09mA B, Ak 57 /38 S W iR & &+ 8H
i} o 2 o R i AR AE A3 AT 3k 4. 34k V., REM4E R
SRR FL T o 2 R R B, ATk 4. 86k VL RN
10% Cu H1 10% Sn BYE & b ORHBE & A AL 5 I 58 1K
R 38 in , Lt o 2 e R 3G, X2 BN 24 4 TR R
RN N — R I Bl H 4 2 A A AR R
B, 52 A MR T o 2 LR PE BB AR 2 T sk R
Hh T o 2 R R . SIS SRR R IR KR Ak
JT il & W SR AR/ 3R S R 5B 5 A R T o 2 M e
EH S AMEB IR T &8 5 i #0717 b
YL TE HLE IR 4000V L AT BE 4 55 5 A 14 U He
T (=<0.10mA) . S5 il 55 1Y S Ak 5R /35 0 s 52
B AR BETE L LED %7 BAT L 09 LR 246 45
F1 REMSHENE/ TR E A bR 5 5 B FE 1R

R CRALBRI AR /% Tl 2 R /kV i H i/ m A
60 4. 86 0. 09
65 4.85 0. 09
70 4.75 0. 09
75 4. 86 0. 10
65+47% Cu 4. 34 0. 09
70+ %% Cu 4. 44 0. 09
75+4%¢ Cu 4.50 0.09
65+17% Sn 4.55 0.09
70+152% Sn 4.53 0. 09
75+44 Sn 4.52 0.09




< 66 - & T BB OB

46 %

3 i

R R A 6 4 1% & AL S/ FR B IR B A 1
AL, A RAE R Spm AL R Uk L 2 A AL A Y
WA R 75% 0L EMA 10% B Cu, 7E 20MPa J&

9
J1F AL, IFAE 180°C [k, il 5 th 19 &2 A5 A A1 R :
BB 885, IR BT IR 3] 3. 02W/ (m =KD L 31
L5 P A Ay, L o 2 R S T AT AR . T DL [10]
DA SR B A B T LED 47k 5 #1 R BUIR Y
) J5, %3R5 AR LED BUAB R A R & 12
ZME. [11]
S % ik
[ 1] Sun Chunlei.Discuss of rugged amled technology[J].Journal
of Human Light Industry College,2002,14(4) ;20-24. L12]
(2] Geste T P e bhAHIE %00 — B BRI o i 0o RS [)OR 8 5
fE1],2011,3(1) :6.
[37 BH L EFLL, A 5 SR BT R AR S R 18]
B [)]. LR AR, 2002, 23(6) £ 33-37.
[4] Kim G H.Lee D, Shanker A, et al. Polymer blends by engi-
neered interchain interactions[ J ]. Nature Materials, 2015, 14 [14]
(3):295-300.
(57 [ESFIE. [ A 2 Lk [ MO, b 50 . db 5t K2 AL . 2003, 150-
157.
(67 ZRIBEIEHB RIS M. i B2 B AR R L1981, [15]
11-13.

[ 7] Han Zhidong, Fina Alberto. Thermal conductivity of carbon

nanotubes and their polymer nanocomposites: a review[ ] ].

Progress in Polymer Science,2011,36(7):914-99.
Yang Weiqiao, Zhang Jianhua, Yin Lugiao. Research in the
heat sensitivity of thermal resistance of high power LED de-
vices[ J]. Laser &. Optoelectronics Progress, 2015, 52 (1)
012302-01-012302-05.
Bae ] W,Kim W,Cho S H.The properties of AIN-filled epoxy
molding compounds by the effects of filler size distribution
[17.J Mater Sci»2000,35:5907-5913.
Wu Cong,Zhao Kang.Preparation and properties of SiC/phe-
nolic resin for the heat of LED[]]. Materials Science Forum,
2016,848:454-459.
Lu Yanan,Li Qiaomei. Mu Qiwu.Effects of BN & Al, O3 /ep-
oxy composites adhesive layer on junction temperature of
LED[ ] . Chinese Journal of Luminescence, 2015, 36 (12):
1469-1476.
Zhang Haiyan.Low concentration of graphene/resin compos-
ite with high conductivity and its application[ ]J]. Journal of
Engineering Thermophysics,2016,37(2) :366-371.
Lu Meng., Wang Fang, Wang Lucai. Research status of LED
radiator made with foamed metal[ J].Materials Review,2013,
27(9A) :34-37.
Fan Wei, Feng Gang, Zhao Jiawei. Research and application
development of thermal conductivity polymer composites[ ] ].
The Journal of Engineering Plastics Application, 2011, 39
(12):101-104.
Curran J A,Clyn T W.The thermal conductivity of plasma e-
lectrolytic oxide coatings on aluminum and magnesium[ ] ].
Surf Coat Techn,2005,199(2-3) :177-183.

W7 B #1:2017-04-07

P3IPIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIID

(L% 62 )

[2] JBUF0T. 8 F 8L R % K BORL W 0 P — 3¢ [o]
7% Tk B R AR LA o B A R (). W o F2F 4, 1999 (4) .
177-482. (10]
[ 3] B¥RiE I Toid R, S5 A S W TR R koK etk R[] &
4y F AR, 1997(9) :190-194. [11]
(4] WMiTE, PREE, JE 35 KM 0 A g 20 ik il (D], 2 B & 43
T2£3,2002(15) :306-310. (12]
[5] Zhang Z Y,Huang Y H,Liao B, et al.Studies on particle size
of waterborne emulsions derived from epoxy resin[J]. Eur [13]
Polym J.2001,37(6) :1207-1211.
(67 36, F P46 44 % oKt 57 SUREIR 10 0 4 S 2 GEL1 . 3% [14]
BTk, 2011,41(2) :17-20.
[77 XUBEA, MR, 38 2h. gl 43 K M R LWy & s o [ ], [15]

LT ,2007,36(1) :68-71.
A, B R B, BT AR, AR - R R M A SR g Y
A RAE S FLACME T [T . 3 S5 A A b 2% 2 i, 2002, 23(5) . 974-

[8]

978.
ik 7, sk B AU s A SRR IR A K 4 O 1Y T A Ok AR
W] 8 5 F AR B35 T8 ,2006,22(2) . 63-65.
BRIk Ak XK L 4 BRI i B A K o BEL R A R A
K HAE R 58 ()] L2 5%, 2007, 18(3) : 60-64.,
AR5, LA XA S5 KR SR R 0 a5 SR AR LT DR
BT, 2011,41(2) :17-20.
BRI R, RESE AR, A5 KRR LI BRI D) 0 R R T
Al ,2004,34(2) :46-49.
I L R AR ST L K T U A TR SR LR I &
[J].Ki#2,2008,29(2) :30-32.
a4 )W = BL, B 5 . K Pk B8 A i % 3L AR 30 B0 1 A I
PEREBFFELI . 30k Tk, 2010,40(12) :61-64.
RED EE X W A5 1 W 7 - g R g R A S
[J]. L%k, 2010,48(11) : 1-4.
s A H#:2017-03-15
f&fs B #3:2017-05-08





