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Effect of SiC Filler on EVA Thermal Conductive Composite Film for
Photovoltaic Encapsulation

LU Ting, LAO Meng-bin, LU Hao-xiang, CHEN Hong-yang
(Ningbo Hua Feng Packaging Co., Ltd., Ningbo 315400, China)

ABSTRACT: The work aims to investigate the effect on the crosslinking degree, mechanical property and thermal con-
ductivity of the EVA film after the addition of SiC inorganic filler into the ethylene-vinyl acetate (EVA) copolymer film.
With the SiC inorganic filler added into EVA, the organic macromolecules of continuous phase in the whole system and
the inorganic filler of dispersed phase were blended. Then, the films of uniform thickness were obtained by
sion casting and forming. The tensile strength and elongation at break of EVA composite film decreased with the increase
of SiC content. The crosslinking degree slightly increased with the increase of SiC content, and the balance was finally
achieved. The peel strength increased first and then decreased. When SiC surface was treated by different coupling agents,
the thermal conductivity of EVA thermal conductive composite films was different. When SiC surface was treated by
one coupling agent, there was still difference between the SiC particle size and the thermal conductivity of EVA ther-
mal conductive composite films. The size, additive amount and surface treatment of added SiC have great impact on me-
chanical property and crosslinking degree of EVA thermal conductive composite films.
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KA, SRR AR Al A R v PROR BH AR S AR B R
BH & R 1 77 A I A AN BB 1 B i b A% S 25, H b
T AT 2 PO R, IR E TS &R
BRI R IR P BT IF Ry p S X f AN
JEE— RN, A0 BoR, bR R E AT S
1°C, Yol ABCREM 0.4%~0.5%,

SCH I R AR AL RE (SiC) TEHLELE S A
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A3 B A JCALSEURH R A — RC 1 P o % H 37 A
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1 LI

1.1 #HRENE

FEA B EVARL TR, JERFEECN32 ¢/(10
min), BERR M TR E0h28%, 5 1633, #hifE
IR HoR D TN, Z6RE34°599.99%, JERYTT 241k
L TAHRA A ; REGEECFIKBM-503, 465 499.9%,
ZEEFNC90, ZhPF$499.95%, BIscBERIS165, ZifE K
99.9%, HAEI T ; EKEREREIFIND-301S, 46
BE4199.95%, J:FasEHIT70DF, 4 499.8%, FF;
FRAISIC, 4l 499.5%, AhZR St 40.06, 1, 15 um,
ESRN LR

FEALRS: TTREHE PR, P 2t; |
WA WM SRR, BEE, &
BrRF, S RBONEL, msmPEnl, Jaa, 4%
RELBANIFARA ] ; PIBAFER AL, W%
HARAR; ZENL, 7525 R e
1.2 ML F*E
1.2.1 | E5g

FIURTTREH TP EHL, S8R Rk 180°
B g BRI T s ) AT THEA

o=F/b,

R o HFEIRE (Nem) 5 F FEHHE S
(N) ; by MIAFETEE (cm) .
1.2.2 B

1) ¥ TPT/R MR/ /B S5 5, A Z ML
R E (2R H 140 °C, MUERE N 12 min, #h
HZSHE R 6 min) |, $E—KEL T L EIACER, ¥
L S I 114 J I B i/ INBE 15

2) HX 80 mm x 40 mm BRZZ W, XFH7 A% 40 mm 1Y
ETE, PR R T LS, R
HAFE] m .

3) L (0.5£0.01) gikFE, FABRZMM4sH,
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*1 A [ SIC/EVA EAKENRXEE
Tab.1 Crosslinking degree of different SiC/EVA
composite films

B SCHRIE 1%

EVA 89
EVA+SiC (10%) 91.4
EVA+ SiC (20%) 92.5
EVA+ SiC (30%) 93.6
EVA+SiC (40% ) 93.6
EVA+ SiC (50%) 93.7
EVA+ SiC (60% ) 93.8
EVA+ SiC (70%) 93.5

2.2 SRR

Al SiC/EVA B A IIEE Ji2# 1 ae W3k 2, s
SiC (hife R 1.0 pm) SRR, EVA Z &
JE REE A B o i B TR A SR AT BIr R . EVA iR
R B SR ERE R SIC Al 20 f: 1 1 i SE 14 K Dk
/No X ATRESER R SiC AAREIIMA , X EVA 8K
HAWEANE, SiC Bk 3B IE R 2, Wi T EVA
SR TPT Z [ ke A, BlEgam A k3, 4
BT B3 85 S B EVA IS ISEE TPT =2 b)) L
FIE, WK la, 2 SiC M2 bR — & (e AT,
EVA FAGELSMEM R R, SRR NE, BIBwET
W, A3 AT B LTS 0 EVA AR b4 ) ] g 2 30 5,
L 1b,

*2 [ SIC/EVA ERRIER N1 1E8E
Tab.2 Mechanical property of different SiC/EVA composite films

A BLhrae B /MPa W 2L R /% P B3 B /(N-em ™)
EVA 6.12 356 90
EVA+SiC (10%) 6.03 336 93
EVA+ SiC (20% ) 5.94 298 100
EVA+ SiC (30% ) 422 276 110
EVA+SiC (40% ) 4.12 255 70
EVA+ SiC (50% ) 4.05 232 65
EVA+ SiC (60% ) 4.03 221 42
EVA+ SiC (70% ) 3.98 180 36

a EVA+SIiC (10% )

b EVA+SIiC (40% )

P 1 EVA IR TPT 22 [ it %] 5 56k
Fig.1 Peel strength between EVA and glass or TPT

2.3 S#HiERE

FHARFRBEER AL FE EVA, 4 EVA IS4
REAE 2R, st HIEF MBI SiC M1 EVA FLm
B 25 G AR AN — o SR AR [R) 790 58 A ke e £ 166 571)

KBM-503 Zb P15 A EVA A SR 50 L ek R
BRI AT EVA BEBREEE S T 6%, AT WL AELe R IR 78
R REIE BUE IMBCE R “WA )27 o 18 SiC F kb B
A, MBECHI A B 8, 24 EVA IRBES A
B ST E U N A O, AR BT A B 10%
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I, R LR B R E . 2 SiC BURLRST A 0.06 pm
BOE 0.1 pm i, FHRBEA—H XAREEN
R A B LS I BRIBAR VE T, R EE R K

XHERIA LW . SRS RE] 1.5 pm i, Al fEA
NS IR B> R BT A R T Rl i,
R BOE N, LR 3,

*3 AEEEFLE. BEFRESH. SICHEWNSHMERNIM
Tab.3 Effect of treatment by different coupling agents, mass fraction of coupling agent, SiC particle size
on thermal conductivity

ke SiC i 73 %0/ % TE I I o 7 K/ % SiC Kife/um  FHRE/(Wm k)

EVA 0 & 0 J 0.44
EVA+SiC 30 KBM-503 5 0.06 1.62
EVA+SiC 30 KBM-503 10 0.06 1.83
EVA+SiC 30 KBM-503 15 0.06 1.58
EVA+SiC 30 KBM-503 5 0.1 1.64
EVA+SiC 30 KBM-503 10 0.1 1.85
EVA+SiC 30 KBM-503 15 0.1 1.56
EVA+SiC 30 KBM-503 5 1.5 0.52
EVA+SiC 30 KBM-503 10 1.5 0.68
EVA+SiC 30 KBM-503 15 1.5 0.44
EVA+SiC 30 ND-3018 5 0.06 1.33
EVA+SiC 30 ND-3018 10 0.06 1.38
EVA+SiC 30 ND-301S 15 0.06 1.26
EVA+SiC 30 ND-301S 5 0.1 1.36
EVA+SiC 30 ND-301S 10 0.1 1.42
EVA+SiC 30 ND-301S 15 0.1 1.18
EVA+SiC 30 ND-3018 5 1.5 0.46
EVA+SiC 30 ND-3018 10 1.5 0.58
EVA+SiC 30 ND-301S 15 1.5 0.46

3 g:él:isﬁi CHEN Yi-feng, LU Ting, CHEN Hong-yang. Effect of

Rl A SiC RGN, EVA BB AT
Fir i FE RN BT R ROR G BT, SCREREE SiC %
S I I SR N, B R 3 A7, S S i )
B8R 08 /N o R AN [R) A A IR 7] L AN [] F8) (R BB 00 ok B
AR SIC kiR S AR A 22 5% . 7ESEFRIY
EVA & & WA =i #& rp o, R A B 5
KBM-503 A3 (1) SiC ( SiC Rife A 0.1 um, {BEEFF
AN 10% ), SiC B EECR 30%, LLiks]
P B S APERE A 1 AR R
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