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Fig. 1 SEM images of fracture surfaces of modified epoxy resin
w(PE30)/% :A.0; B.5; C.10; D.15; E.20
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Table 1 Fracture toughness and energy of modified epoxy resin

w(PE30)/%  Average load/N 10 ~3Fracture energy/J G;./(J-m -2) E/GPa K,./(MPa-m'?) Standard deviation( G,, )

0 36.7 20.1 99.1 3.19 0.60 1.62
5 46.7 46.0 227.0 2.97 0.88 1.65
10 53.6 98.7 487.6 2.27 1.12 2.01
15 62.0 184.0 908.6 1.79 1.36 1.56
20 70.7 285.4 1409.2 1.54 1.50 1.23

2.3 HHERERBER A EREE

P 24 R 3RS o i o 4 1y g S TR 2R o DAL 2 BT RUE Y, 24 PE3O 14340k 0 ~ 10%
i, PR E RS , IR TE I S PR AT . 24 PE30 MR E 15% L A, 3PETE AR |5 5%, i iRk
N 738 B KA G & A — RN STE AR W

B 2B Syl SR A g v o B 5 PE30 i i o HOC Rk o Bl PE30 FH A 38 i, ol B0 AU
Jig 1 il o B S TR R 2 PE3O B S AIRH , S B3 ORI 54, S B RCRAS 2 AR & 5 9 PE30 & 4
10% ~15% B, w5 B 1 R foe K, W P 4% R[] B A2 A 43 FBON R S e AR 2 /), WAL R I 45 5 R 8, A )
YEFAR , BREARSESZ IR , SR J5 B2 28 o 9 PE30 A & AR i IRZETE , WO R 68 , 5 40 T b i 9 P Bk
B[R SR I AT iV M i 4 800 & SR, ol el P B0 S0 G A o) P 4 SR K A 482 5 5 4k 8234 i PE30
JERAIEL, vhifi B B ARG R [, 24 PE30 J5 R 40 B0 20% Bt G HSE 435 A S AR 2848, ol o B A K5
ARSI PE30 3, PR OB BEAS K, AH 3 B8 B AR, WA R 45 6 R ) A8 22, iR BB B AR RIDIR S . 2
PE30 BT 73R 15% T 20% B}, ks i BE LU etk i 2 il i 1 250% F1310%

85F 14
L A B
—_~ 12_
. o6sf ¢
: %
; d - ok
=z r Z 10
= &
= 45} 8
2} c 5 8
g / 5
- <
jf [=%
g 25| b E of
g ¥
=T ‘ .
4_
sk %/
1 1 1 1 1 2 1 1 1 1 1
0 2 4 6 8 10 0 5 10 15 20
Time/ms w(PE30)/%

B2 Bl A S Y vh oty 3 2
Fig.2 Impact strength of modified epoxy resin
w(PE30)/% :a.0; b.5; ¢.10; d.15; .20
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Table 2 Elastic and plastic deformation in bending test

} Elastic Total Elastic Maximum Standard deviation
w(PE30) /% R R . . .
deformation/mm deformation/mm deformation/ % force/N (Elastic deformation)

0 3.44 4.14 83 293.7 0.326

5 2.51 4.09 61 273.7 0.341

10 1.94 3.84 51 245.3 0.291

15 1.65 4.99 33 214.7 0.360

20 1.53 5.92 26 199.0 0.363
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Fig.3 Flexural strength and modulus of modified epoxy resin
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Epoxy Resin Toughened by
Polyester Hot Melt Adhesive

ZHONG Yinhua, LUO Yan" , ZENG Jian, WEI Yinglin, WU Yehui
( Department of Material Science and Engineering , Guilin University of
Electronic Technology , Guilin 541004 , China)

Abstract The micro structures of epoxy toughened by polyester hot melt adhesive PE30 was studied by SEM.
The influence of addition polyester hot melt adhesive PE30 on heat stability of epoxy was studied by DSC,
DMC, and TGA. The mechanical properties, including impact strength, bending strength, fracture strength
were measured. The results showed that a suitable usage of PE30 is 15% . In the process of curing, the epoxy
resin matrix containing polyester hot melt adhesive came out and induced a phase separation, from the single-
phase to continuous phase and then to reverse phase. Comparing with the pure epoxy resin, the impact
strength and fracture strength were increased by 250% and 127% , respectively. The bending strength and
modulus were reduced by 27% and 44% , respectively. The glass transition temperature and starting thermo-
gravimetric temperature were reduced by 1.5% , and mechanical loss peak temperature was reduced by
2.5% . It is show that the polyester hot melt adhesive PE30 can significantly toughen the epoxy resin while
maintain its thermal performance.

Keywords polyester hot melt adhesive , toughening, epoxy resin,induced phase separation



