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Table 1 The effect of prepolymer concentrations on the adhesive tensile and shear strengthes of the modified epoxy resin

No. Prepolymer(wt% ) Tensile strength{ MPa) Shear strength{ Mpa)
1 0 30.6 i1.8
2 5 31.9 13.6
3 10 333 15.3
4 15 34.5 17.1
5 20 35.2 17.8
6 30 35.0 17.5
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Table 2 Mechanical properties of the epoxy resin matrix modified with spire orthoester
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N Prepolymer Young s modulus Tensile strength Ultimate elongation
No.
(wi%) (MPa) (MPa} (%)
1 0 882 56.8 8.90
2 20 665 53.9 9.60

B 2 ATLUE th, DR 98 50 AR MG Y P 3 S A R R ) 4 ER LB W R MR, 413
HEAR A AT R, B RS SR AN A 300, S I A R I T, X RNy ERENSIAT
MR R PR AR R B S T W Bl S I R IS B L R R (R A B T RE (18
W AE S & TR 5 1B 3 R B TR AR, PR S BORS 65 B9 USRI A PR 00, (B RG £ R
REEERN THRARSERMRMETSRA.

REFERENCES

1 Bailey W J, Sun R L. Polym Prepr{ Amer Chem Soc), 1972,13(1):281—~ 286
2 Piggott M R, Bailey W J. Sample Quarterly, 1984,7:25~29



198 <] s ¥ OF  i# 1999 4

3  Wang Changsong{ F ¥}, Pan Caiyuan( 3 4 75 ) . Journal of Shenyang Institute of Chemical Technology (713 ¢k T.2# Bt
48,1996, 10(2):87~91

4 Pan Caiyuna( ¥ 7C ), Zhou Zhigiang( B %5%) , He Pingsheng( {7 ¥4 ) . Adhesive Technology(¥5#:4:K), 1986,7(5):
2730

5 Feazel CE, Verchot E A, J Polym Sci, 1957,25:351~353

6 Bai ruke{ A %TH}), Wang Changsong{ £ 16 #2). Journal of China University of Science and Technology{ ¥ E B4 & A X
HFFR), 1996, 26(3) 337~ 343

STUDY ON EPOXY RESIN MODIFIED WITH SPIRO ORTHOESTER

WANG Changsong"?, ZHOU Benlian
(! Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110015;
X Department of Polymer Materials and Engineering Shenyang Institute of Chemical Technology, Shengyang  110021)

Abstract The paper described the synthesis of a new monomer containing spiro orthoester
groups using epoxy resin( E-54) and y-butyrolactone with a catalyst of BF3*OEt;. This spiro
monomer was used to modify epoxy resin {E-44). It was found that the addition of the
monomer into epoxy resin system enhanced the conversion of epoxy groups during
plymerization in the presence of ethylamine trifluoroborane {BF;+NH,Et). This proved that
they could undergo a copolymerization. The adhesive tensile and shear strengthes of the
modified epoxy resin increased obviousely as the content of the monomer increased. The
above observed phenomena were discussed, and the relationship between shrinkage and
adhesive strengthes was investigated. The mechanical properties of the modified epoxy resin
matrix were also measured.

Key words Spiro orthoester, Modified epoxy resin, Shrinkage stress, Thermal stability



