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Abstract:  According to the autoclave @process of thermoset resin composites, a threedi@@al model

which uses the generalized Maxwell V%C lastic constitutive model was established to calculate@ residual stress
{or, Qriscoelastic behav-

and curing deformation. Thermg ital behavior, thermal expansion and contraction be

periment data in refer-

ior and anisotropy were f% red in the model. According to the comparison

ence, the model established\l§ proved to have relative superior reliability. The cu cess of C-shaped composite

structure was numerical simulated and compared with experimental data, qults show high precision of the

numerical model in predicting the curing deformation.
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Table 1 Relaxation time, @s

eighting factors at the

reference degree a U [
Q\

f 3501 epoxy resin

m \ém)r/)nin W
1 @Q. 922X 10! 0. 059
2 \:BD 2.921%10° 0.066
3 @ 1.824%10° 0.083
1 ﬁ@ 1. 103X 107 0.112
% 2. 831X 10° 0.154
7. 943X 107 0.262
1.953% 10" 0.184
3.315%10'2 0. 049
9 4.917X 10" 0.025

Notes: 7,— Discrete stress relaxation time for the m'™ Maxwell ele-

ment; W,,— Weight factor for the m™ Maxwell element.
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Tab, €3 re kinetic constants of AS4/3501-6 prepreg"'*'%]
O\

@}meters Value
©c (kgem %) 1578

07 Co/Jlkg-K)™ 1) 862
A/ (W(m<K) 1) 5.43 @
A2z =X33/(W(m+K) 1) 0.4135 @
Ay /min”! 2.101 ©
Ay /min! —2.01Y
A /min ! 1. 9§

AE,/(J+mol™1) €7>><1o4

AE;/(Jemol™ 1) @ 778101

AE;/(Jemol™ 1) @ 5.66X10*

H./(J+kg™ " @ 473 600
8.3143

R/(J(mol« K) Qv o
o

Notes: p— ‘%l composite; C.— Specific heat of composite;
/\11 and /122 ‘g

R 3 AS4/3501-6 R BIAR M BE M RIS HT Y
Table 3 Unrelaxed material properties of

AS4/3501-6 prepregt’- 2!

Parameters Value
E1/GPa 126
E:=E;/GPa 8.3
Gi12=G13/GPa 4.1
Gz3/GPa 2.8

a/C ! 0.5X10°°6
as =a3/C 1 35.3X10 6
ac/C™! —167Xx10°

—8810X10°6
Notes: E;. E; . E3— Elastic modulus; G2, Gi3, G23— Shear mod-

ulus; a1, a2, a3— Thermal expansion coefficient; acis acz» acs—

ac; =acy/C 7!

Chemical shrinkage cofficient.
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Table S Numerical simulation s f? angle comparison

with experimental results of C-% 800/ M21 composite part

Ex Numerical
Lay-up spring-in Error/ %
O%g (@) angle/ ()
[0/90].s 034 1. 37 2.1
[0/45/ 1. 36 1. 36 0
[45/— 1.48 1.37 —7.5

/ N
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Fig. 6 Define of the displacement boundary conditions of
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