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#1 E51/MHHPA/PAPM IR B9 H7

Table 1 Formulation of ES1/MHHPA/PAPM blends
PAPM &5 /%  m(ES1)/g  m(MHHPA)/g m(PAPM)/g
0 20.0 14.0 0.0
5 20.0 14.0 1.0
10 20.0 14.0 2.0
15 20.0 14.0 3.0

PAPM /i E51 4 404K
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Fig.3 "C NMR spectrum of PAPM
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Fig.6  Compatibility of ATPDMS, PEE, PAPM and
ES1 before curing
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different PAPM contents
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Fig.9 Bending strengths of E51/MHHPA/PAPM
thermosets with different PAPM contents
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Fig. 10 SEM images of bending fracture surfaces of ES1/MHHPA/PAPM thermose ts with

different PAPM contents
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Preparation of an aromatic polyamide with a poly ( phenylene oxide )
structure containing siloxane segments and its use in toughening
epoxy resin

ZHANG JinYi BAI XiaoTao LIU Min WANG Fang ZHOU Quan "

(Key Laboratory of Specially Functional Polymer Materials and Related Technology of Ministry of Education,
School of Materials Science and Engineering, East China University of Science and Technology, Shanghai 200237, China)

Abstract: An aromatic polyamide ( PAPM) with a poly ( phenylene oxide) (PPO) structure containing siloxane
segments has been synthesized by a one-pot polycondensation method using amino-terminated polydimethylsiloxane
(ATPDMS) and poly( phenylene oxide) as raw materials. lis structure was characterized by Fourier transform in-
frared spectroscopy ( FT —IR) and nuclear magnetic resonance ( NMR) spectroscopy. An E51/MHHPA/PAPM
cured product was prepared by adding PAPM as a toughening modifier and a curing agent ( methyl hexahydrophthal-
ic anhydride, MHHPA) to epoxy resin ( E51). The compatibility of PAPM and E51 was tested, and the results
showed that when the addition amount was 5% —15% ( mass fraction) , the compatibility of PAPM and ES1 after
curing was good, with no visible phase separation on the macroscopic light scale. Tests of mechanical properties
showed that when the addition amount of PAPM was 15% , the critical stress intensity factor (K,.) of the cured ep-
oxy resin increased by 112.2% compared with that of the epoxy system without PAPM. When the addition amount
of PAPM was 5% , the storage modulus of the cured epoxy resin increased by 56. 6% compared with that of the ep-
oxy system without PAPM. The cross-section morphology of the toughened modified material was analyzed by scan-
ning electron microscopy (SEM). The results showed that the fracture surface presented a whirlpool crack struc-
ture, and the fracture was ductile fracture. Differential scanning calorimetry ( DSC) showed that when the addition
amount of PAPM was 15% , the glass transition temperature (T,) of the cured epoxy resin increased by 28.2 C
compared with that of the epoxy system without PAPM.

Key words: epoxy resin; aromatic polyamide; toughening modification; glass transition temperature
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