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Table I DSC peak temperature { T,) for E-51/dicy/ LCEUpp; curing systems

No. E-1/dicy/LCEU,y T,(T) No. E-51/dicy/LCEUq To(T) MNo. E-51/dicy/LCEUye T.(T)

0 100:6:0 190

1 100:6:10 160 5 100:6:10 171 9 100:6:10 176
2 100:6:20 155 6 100:6:20 168 10 100:6:20 174
3 100:6:30 i52 7 100:6:30 166 il 100:6:30 172
4 100:6:40 148 8 100:6:40 163 12 104:6:40 170
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(190C), Bk R MR FEREKT 20~ 40T, X B i1 F (1) LCEUppg H BY %5 B 26 50 BUE BB
7o 1 Y R 28 B, {12 3 3T L 380 B/ SR R Bk (E-51/ diey ) 1k 2 A9 B AL 52 155 (2) LCEUppe &
AEREEEVUMBBRR, H5 dicy HHELMNERE, EHMARET HAERES dicy
Z R ABZ ¥, ATTIEH T E-51/dicy KRB LY.
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Table 2 Data of E, for the modified curing system

No. E (K]/mol) No. E(KJ/mol) No. E.(KJ/mol)
0 146

1 92.3 5 86.4 9 94.7

2 83.9 6 77.4 10 89.9

3 74.6 7 79.5 11 92.2

4 73.8 8 80.7 12 89.9

LCEUppc A £ 1Y E, X 70~ 95K]/mol, E-51/dicy B L& £/ E, X 146K]/mol,
FRLABCHERIAS N E, BEAET 50~75K1/mol, iX 45 LCEUpp B IIA B T B 4k 52 W B9
RE/FX.

2.3 LCEUpcHIMEEH

M RS EA RSB EHRTRE ERLE 3. SRS WA 14 FRGR
HHESRE1).

B33 1-2 ATULEB, T LCEU oMtk 7, M2t tERI & & % 20~ 40% Y,
HE 120C L TR E L BE-51/dicy M RERFHRE; X F LCEU oA &, Bt
FIE B Y 10~20% 0 R EEAR E XA R, BTN, SR LCEUpeFHIRIHES &
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Table 3 Data of relaxation temperatures and modulus for the modified curing system
No. T,(C) (e T{T)  E(-130T)  E(25T) E(100T)
Tp Th
0 -122.3 -47.1 175.6 3.72E10 1.61E10 1.29E10
1 -123.0 -57.3 -51.2 156.7 3.13E10 1.31E10 1.10E10
2 ~125.4 -57.4 -45.3 148.6 4.75E10 1.95E10 1.30E10
3 -123.2 -55.3 147.6 3.99E10 1.79E10 1.11E10
4 -123.1 -59.5 -53.5 139.7 4.19E10 2.01E10 1.14E10
5 -123.4 -47.2 161.8 3.86E10 1.55E10 1.17E10
6 -121.1 -52.2 160.6 3.88E10 1.47E10 1.13E10
7 -121.3 ~51.3 159.2 3.76E10 1.13E10 0.86E10
8 -123.3 -49.3 157.0 3.60E10 0.87E10 0.61E10
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Tabke 4 Data of T, and impact strength for E-51/dicy/L.CEU gy curing system

E-51/dicy/ LCEU, 400 T, Impact strength E-51/dicy/LCEU, 400 T, Impact strength
() (KJ/m*) (T) (KJ/m?)
100:6:0 175.6 4.0 100:6:20 148.6 18.4
100:6:10 156.7 18.0 100:6:30 146.6 19.7
100:6:10 — 18.3 100:6:40 139.7 16.4

Table § Data of T, and impact strength for E-51/dicy/L.CEUyyg curing system

E-51/dicy/LCEU 04 T, Impact strength E-51/dicy/ LCEU, 440 T, Impact strength
(T) (KI/m?) (<) (KJ/m?)
100:6:0 175.6 4.0 100:6:20 160.0 27.6
100:6:5 — 16.5 100:6:30 159.2 21.2
100:6: 10 161.8 18.8 100:6:40 157.0 8.6
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Fig.5 Effect of content on T, and impact strength for  Fig.6 Effect of content on T, and impact strength for
LCEU, yp modified system LCEU,p50 modified system
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STUDY ON PROPERTIES OF EPOXY RESIN TOUGHENED

BY A FUNCTIONAL MESOMORPHIC POLYMER
——CURING REACTIYITY AND DYNAMIC MECHANICAL PROPERTIES

ZHANG Baolong, TANG Guangliang, YOU Yingcai,
SHI Keyu, DU Zhongjie, HUANG Jifu

{ Department of Chemistry, The State Key Laboratory of Functional Polymer
Materials for Adsorption and Separation, Nankai University, Tianjin  300071)

Abstract A series of toughening agents { LCEUpp; ) containing the polypropylene glycol
{PPG) flexible space, mesomorphic unit, and reactive urea-terminated group were synthesized
and used to modify the epoxy resin E-51/dicyandiamine ( E-51/dicy) curing system. The
curing reactivity, dynamic mechanical behavior, and impact strength of the modified curing
systems were investigated, The results show that the addition of LCEUppe has improved the
impact strength for 3~ 7 times; has accelerated the curing reaction apparently, leading to the
reduction of apparent curing reaction energy (E,) by 50~ 70K]/mol and the fall of curing
reaction temperature by 30~407 . Elastic modulus are almost equal to or higher than that of
the unmodified system, although T, is slightly decreased and @ transition temperature is
shifted to a lower temperature.

Key words Epoxy resin, Toughening, Reactivity, Dynamic mechanical behavior



