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Abstract: Poly(ether sulfone) (PES) embedded diglycidylether of bisphenol-A (DGEBA) epoxy composites were fab-
ricated for improving its mechanical properties and thermal stability. The mechanical properties such as tensile, flexural
and impact strength of the composites changed significantly with the introduction of PES. The value of the fracture tough-
ness of this composite also was increased remarkably about 24%. Thermal stability of PES/epoxy composites also
improved 12%, which was calculated with integral procedural decomposition temperature (IPDT). From the differential
scanning calorimeter (DSC) result, the curing temperature and curing heat decreased according to the increase of PES
contents. These were attributed to the good distribution and the formation of the semi-interpenetrating polymer networks
(semi-IPNs) composed of the epoxy network and linear PES.

Keywords: epoxy, polyether sulfone, mechanical properties, thermal stability, fracture toughness.

N E g2 o EA BYAIS] FYL ol #2714 S vl %
SFSIaL 2, 4 BAo] AshErks 942 7ML glof o]

e, LA HAE At A F2 B, AR & /RS % e s ARIsAE ARSste] AstTlE
g, 283 g S ude ol HA slom, A W] AL
Al - A B SAAPY, WA, =2 I 2 mebx] ol FA] A1) QS FIATV] skl wet
2ol w2 4 A 25 22 VIS ARE A Ae710l 7HEA7](-COOH) B ob] Y| (-NHy)7F =45t
T o] TF FopllA AP ek 58], ol FA & & olEERYe|EY REldd e I e’ 5713
A= 7kl &olshe Aol wrsial A7) A R 3t AL Ak X0 S AUbske] ol FAl 2419] 94
SH, 7IAIA, 2l A SAo] Hofu 38, s HE & FITIE 97t Bl FAHIL Sl 7P dnkA]l
SO olgE W o} TRt e TAAEM W A &, 17 HE ARt A F 2
7] 2A], A7 S SO v ol 8 HAL vk & A WS E AN ol FA] FAY Y 72 HE 5
TRy ol FA] A9 22 AAEHY AEARe] =2 vhant o7k AshE A Wl AARElrt dojuAl Hol Ao
: B O FA] FAS] TR W EAEC Sl ' G0
To whom correspondence should be addressed. o] x|SO HIElEl oIFO. = ] 2=xlo] 7}
E-mail: youngslee@cnu.ac.kr iai'o] X_J?%]E gl O}Ti Se= Ol’ﬂlﬂ‘ﬂ of| % l:l—rx]-J A
©2015 The Polymer Society of Korea. All rights reserved. S FIAI He Aoy ol 7ILEEE A St A

426



Fe)olE = Ee] =

EAIE Az S o, aL2oA ] Ag-o] AlgkEH 74
2 £73¢] Ast 5ol sl 7 okl AHEFH R AR
Skt AI7F ok gk 771 4Rk A9 ARlst a3
7 A= oy 71A% &4, HEde] Ast sle A
S 7R QJout o FA] FRI9f F71E Ate] & WEAto]
2 7] ofHoke TRl st

2, @75 A Woll Ado] e @7t FAE
TARAA 1S AT ] AF7E FE AL
t}. Polyetherimide®"' polyether,' poly(ether ether ketone)"
polyimide," 2] poly(ether sulfone)}'>'® 7+-o- 9431 &
A& AYe dAYAY D7k RS F7tete] B3
E AT A5, 7N dEAte] w2 eES fERel

= < WA B 8 71AA

=5 VA= EFAE IS 5 Atk 53], poly(ether
sulfone) (PES)e] A% ¢t €4 z2|ar 71414 54 7t
Ae AU Y I7iag AR & dH A 9eH PES
7} 7= - 588 oFA] SR AR o] 8EHA
S AT BEE Ev fFeol2=e] Ast glo] of|FA] &9t
Aol 71AA 2 HE SAS FANE F Ak

2 Agollde, ollFA] E3Ae] 71A14 B & H8A
S IATN7] fIste] ol FA] FA o) Thket Fo R <A
Yojs) drkd A1 PESE #7Hskitt. PESS] )
g 71AA 542 1, 97 aEAL ST R A
A3, & A B 5SS TGA, DSCE WHslE #s}
3L PES 7l wE 7RI s eklsk] flsted 11
A S ST

Al
=

ot
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Figure 1. SEM images of fracture surfaces of PES/epoxy compos-
ites: (a) 0 phr; (b) 3 phr; (c) 5 phr; (d) 10 phr; (e) 15 phr.
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Figure 2. Comparison of stress-strain curves from tensile tests of
PES/epoxy composites.

Table 1. Tensile Test Results of PES/Epoxy Composites for
PES Contents

0 phr 3 phr 5 phr 10 phr 15 phr
Tensile strength at Max.
load (MPa) 383 421 430 427 323
Tensile strain at Max.
load (%) 22 22 22 2.3 1.6

Tensile modulus (GPa) 1.74 191 195 186 2.01
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Figure 3. Comparison of stress-strain curves from flexural tests of

PES/epoxy composites.

Table 2. Flexural Test Results of PES/Epoxy Composites for
PES Contents

0 phr 3 phr 5 phr 10 phr 15 phr

Flexural strength at Max.
load (MPa)

Flexural strain at Max.
load (%)

Flexural modulus (GPa) 2.3 2.5 29 2.8 1.6

58 65 67 65 62

25 2.6 23 2.3 2.6
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Figure 4. Comparison of results from impact tests of PES/epoxy
composites.

Table 3. Impact Test Results of PES/Epoxy Composites for
PES Contents

0 phr 3 phr 5 phr 10 phr 15 phr
Impact strength 435 414 158 138 124
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Figure 5. Critical stress intensity factors of PES/epoxy composites.

Table 4. Fracture Toughness of PES/Epoxy Composites
Depending on PES Contents

0 phr 3 phr 5 phr 10 phr 15 phr

Fracture toughness at

Max. load (MPa - m'?) 201

206 226 265 241
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Figure 6. TGA thermograms of PES/epoxy composites.

Table 5. Thermal Stability of PES/Epoxy Composites
Depending on PES Contents

Contents of

PES (phr) IDT(C)  IPDT(°C) A-K T
0 345 451 0.435 353
3 330 464 0.448 355
5 340 508 0.493 357
10 327 510 0.496 356
15 351 514 0.500 358
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Figure 7. Dynanmic DSC thermograms of PES/epoxy composites.

Table 6. Thermal Degradation Parameters of Cured PES/
Epoxy Composites Depending on PES Contents

Contents of

PES (phr) (o (O Toa CC) - T (C) - AH (JVg)
0 68.16 11621 166.09 206.50
3 70.51 118.72 167.15 175.71
5 74.90 120.84 168.69 151.45
10 80.54 122.17 166.99 120.97
15 82.69 123.67 169.97 119.84
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