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Table 1 DSC peak temperature for the curing systems at
various heating rate

DSC peak temperature{ C }

No Formulation 10 5 2 1
(K/min} { K/min) (K/min) {K/min}

0  E-51/diey/TIEU = 100/6/0 197 190 175 168
1 E-5l/diey/TIEU = 10046/5 149 133 118 108
2 E-5V/dicy/TIEU = 10076710 142 127 114 103
3 E-51/dicy/TIEU = 100/6/15 138 123 110 98
4 E-5t/dicy/TIEU = 10046720 132 121 107 94
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Fig. | Dependence of InVy on 1/ T, for the curing systems

Table 2 Kinetic data of the curing sysiems determined by

Kissinger’ s method
No Correlation coefficient ¥ InA E, (kI/mal)
Q -0.99538 35.75 131
1 - 0.99681 24.04 76.0
2 -0.99730 29.20 78.2
3 - 0.99864 24.19 74.8
4 -0.99502 25.23 77.3
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Fig. 2 Dynamic mechanical spectra for the curing systems
with different amount of TIEU

Table 3  Data of relaxation temperaiure and modulus for the
curing systems

No T(T) To(T) T.(C) E(-120T) E(30T)

0 -121.0 -47.3 175.6 5.67 E10 2.56 E10

1 - -47.4 169.7 5.09 E10 2.54 EI0

2 - -47.4 176.4  5.49 EI0 2.22 E10

3 - ~-49.4 179.1 5.55 E10 2.92 EI0

~-75.1; -47.7 175.4 5.73 E1D 2.35 E10
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Table 4 Data of impact strength for the curing systems

No Formulation Impact strength( k)/m’)
0 E-51/diey/TIEU = 100/6/0 4.0
1 E-51/dicy/TIEU = 100/6/5 12.8
2 E-51/dicy/TIEU = 100/6/10 14.0
3 E-51/dicy/TIEU = 100/6/15 15.1
4  E-51/dicy/TIEV = 100/6/20 14.0
5 E-51/dicy/TIEU = 100/2/10 13.9
6  E-51/dicy/TIEU = 100/4/10 15.0
7 E-51/dicy/TIEU = 100/8/10 3.1
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Abstract

impact lester and SEM, respectively . Results show that the curing activity of modified E-51/dicy syslem was so
greatly enhanced that the apparent activation energy of curing reaction is reduced from 131 k]/mol for the unmodified
system to 75 ~ 80 k]/mol. The curing reaction mechanism of E ~ 51/dicy system accelerated by TIEU was a little
different from that of the system accelerated by imidazole . The impact stength of the curing systems modified with
TIEU was 2 ~ 3 times higher than that of the unmodified system, while the glass transition temperature and modulus

REFERENCES

Waddill H G, Sehulze H. US patent , C09g,4518749 . 1985-05-21
King ] J,Sellers R F,Castonguay R N.US patent, C08g, 4330659 . 1982-05-18

Zhang Beolong, Zhang Huigi, You Yingeai, Du Zongjie , Ding Peiyuan, Wang Tao, Huang Jifu.J Appl Polym Sei, 1998,69:339 ~ 347

Zhang Baclong, Tang Guangliang, Shi Keyu, Yon Yingeai, Du Zongjie, Yang Jianfeng, Huang Jifu.J Appl Polym Sci,1999,71:177 - 184

Thang Baolong, Tang Guangliang, Shi Keyu, You Yingeai, Du Zongjie, Yang Jianfeng, Huang Jifu . Eur Polym J,2000,36:205 - 213

Shi Keyu{ 5 7] H¥ ) , Zhang Yuying( 3 & %), Zhang Baolong( K f# 8 . Acta Sci Universitatis Nankai( B F K E 4R ),1998,31(3): 14~ 17
Kissinger H E. Anal Chem, 1957,29:1702 ~ 1706

Bareton J M, Shepherd P M. Makromol Chem,1975,176:919 ~ 930

Ochi M, Okazaki M, Shimbo M.J Polym Sci Polym Phys Ed, 1982,20:689 ~ 699

Shimbo M, Ochi M, [esakio H.J Palym Sci Polym Phys Ed, 1984,22:1461 ~ 1470

Rowe E H,Siebert A R, Drake R S, Mod Plast, 1970,47: 110 ~ 113

Subtan J N, Laible R C,McGarry F J. Appl Polym Symp,19M1,16:127 ~ 138

Kuna-Douglass § C, Beaumont P W R, Ashbhy M F.] Mater Sci, 1980,15:1109 ~ 1123

Bucknall C B, Yoshii Y _Brit Polym J,1978,10:53 ~ 62

Bascom W D, Ting R Y, Moulton B J,Riew C K, Siebert A R.J Mater Sci, 1981, 16:2657 ~ 2664

Kinloch A J,Shaw S J,Tod D A, Hunston D L. Polymer, 1983,24:1341 - 1354

Yee A F,Pearson R A.] Mater Sci, 1986,21:2462 ~ 2474

Kinloch A J,Finch C A, Hashemi . Polym Commun, 1987 ,28:322 ~ 324

Pearson R A, Yee A F.J Mater Sci, 1989,24:2571 ~ 2580

STUDIES ON THE PROPERTIES OF E-51/DICYANDIAMIDE
SYSTEM MODIFIED WITH IMIDAZOLE-TERMINATED
CHAIN-EXTENDED UREA

HE Shangjin, SHI Keyu, BAI Jie, DU Zongjie, ZHANG Baolong
{ Department of Chemisiry, The Siate Key Laboratory of Functional Polymer Maserials for Adsorption
and Separation , Nankai University, Tianin  300071)

were litile changed . and the fracture surfaces of the modified systems displayed tough fracture feature.
Key words Epoxy resin, Chain-extended urea, Reactive activity, Impact property, Morphology

A chain-extended urea (TIEU) conlaining flexible spacer was synthesized from polypropylene glycol
PPG1000, toluenediisocyanate ( TDI) and imidazole. The reactive activity, dynamic mechanical behavior, impact
property and morphology of the curing systems were systematically investigated by DSC, viscoelastic spectroscopy,



