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Scheme 1 Molecular structures of AG-80(A) and 2010P(B)
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Fig. 1 IR spectra of AG-80(A) and 2010P(B)
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Fig.2 Effect of diluent 2010P on the viscosity of epoxy resin AG-80(50 °C)
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Table 1 Effect of diluent 2010P content on the tensile property of AG-80 epoxy resin

No. w( Diluents) /% Tensile strength/MPa Elonagtion at break/% Shear strength/MPa
1 0.00 7.22 4.37 9.82

2 5.00 7.31 4.89 9.91

3 10. 00 7.65 5.05 10.28

4 15.00 8.06 5.46 10.83

5 20.00 8.75 6.21 11.66

6 25.00 9.16 7.48 12.95

7 30.00 8.91 8.15 13.78

8 35.00 8.02 8.45 12.46

9 40.00 7.45 9.26 11.54




1404 AN I = %33 %

T S N AR A S AN 1&] 3 ¢ P 3A v 2R A , Bt o ) P AR, B S0 D Fr) i feh o B2 Sl £
TR R SRR A R S0 B 25% It (6#) LA 58 2 3K B H A 9. 16 MPa, FER BRI BRI Y 1#
FEAR IR T 26. 87% o X T BHE PR BT o & A SRR, 5 AG-80 IR AL LA, 107 2010P Hh Ay
7S ICHR R T HITESE A, 45 & B SCHRAT A T RERS 4R MR R I 25 B o Rl 2010P Hp iy 34 S 2 At 2%
IR HHPA J Az S0, 10 S B0 28 [ A0 ) (9 S5 L W, i el B2 R AR . PR F AT B 58 4
S EICHE A 98 2 114728 A A A AE R R R B 3 KA 25 %% N (6#) H BRI o

9.5 10

A B
9
9.0F ©
£ 2 g}
2 8
£ 85r =
‘D=D < 7 -
2 £
2 80f g
2 °
o o
5F —
75F ./'
4 -
7.0 1 1 1 1 1 ! ) L 1 L
0 10 20 30 40 0 10 20 30 40
w(Diluent)/% w(Diluent)/%

B3 RS S Rt AG-80 FR4EUM R i ML REAY R M
Fig.3 Effect of diluent 2010P content on the tensile strength of AG-80 epoxy resin

A. tensile strength; B. elongation at break
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Fig.4 Photomicrographs of the tensile fracture surface of AG-80 cured epoxy resin
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Effect of Diluent on Performances of High-Temperature
Resistance Epoxy Resin

BAI Tian’, GUO Anru’, LI Ruijie’, LIU Chang’, XIAO Dehai*
(“Beijing Special Missile Naval Military Representive Office ,Beijing 100076, China ;
*Aerospace Research Institute of Materials & Processing Technology , Beijing 100076 , China;
‘Changchun Institute of Applied Chemistry ,Chinese Academy of Sciences , Changchun 100032 , China)

Abstract 3 ,4-Epoxycyclohexylmethyl-3 ,4-epoxycyclohexanecarboxylate (2010P) was adopted as the diluent
of 4,4'-methylenebis ( N, N-diglycidylaniline ) epoxy ( AG-80)/Hexahydrophthalic anhydride (HHPA) curing
system. Via different testing methods such as viscosity, tensile, high temperature shearing test, differential
scanning calorimetry (DSC) , and high-power microscope, the effect of diluent on the viscosity, mechanical
performances, and thermal properties of epoxy resin were investigated, and the interaction of diluent and epoxy
resin was studied, respectively. 2010P was found to improve the fluidity of resin markedly. With increase of
2010P mass fraction, the tensile strength increases at first and then decreases, and the maximum strength
value appears at 25% mass fraction. DSC result shows that the glass transition temperature of AG-80 is
reduced with the addition of 2010P, nevertheless, the suitable content of 2010P can further enhance the
adhesion of AG-80 epoxy under high temperature. When mass fraction of 2010P is 30% , the shear strength of
resin is up to 13. 78 MPa.

Keywords diluent; high-temperature resistance epoxy resin; tensile performance; high temperature shear

strength ; thermal property
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