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Research on the Influence of Thermal Expansion Coefficient of Mold

Materials on the Forming of Thermally Cured Composites

ZHENG Weitao RAO Hua JIANG Kailin CHEN Hao ZHANG Xiaobo
[Chengdu Aircraft Industrial (Group) Co. , Ltd. , Chengdu 610092 ]

Abstract  In order to study the effect of thermal expansion coefficient of mold materials on the curing
deformation of composites, the hot pressing tank curing process of composite parts was focused. To address the
problem of thermal curing deformation of composite parts caused by the inconsistency of thermal expansion
coefficients between composite forming mold materials and composite parts, the interaction relationship between
molds and composite parts was studied, and a theoretical model of mold on the curing deformation of composite parts
was derived. A numerical simulation model of the mold temperature field was established using simulation software
such as ABAQUS, and the simulation data of mold thermal deformation was compared and analyzed with the
experimental data of composite part deformation. The results show that the deformation values at different positions of
the mold surface of different materials are independent of the structural characteristics of the surface but are related to
the size of the surface. The greater the difference in expansion coefficient between mold materials and composite
materials, the greater the deformation of composite parts.

Key words Composites parts, Composite forming molds, Autoclave curing process, Thermal expansion

coefficient, Curing deformation
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Fig.2 Large composite forming molds
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Fig.3 Curing curve and mechanism of epoxy resin

BT Bkt , BRI AR 0 F 2R R 2
—Je I TEAMELR 5 2SR A Kk R BN —BUl
R AR I B BB R I S T — N
Fe A ) SR Ty Tl A IR E B B PR
LG BR AR IR A T e AR AR TR o

FRAIMRI T2 hip://www.yhclgy.com 20244 45131



1.2 #HEFSEAMHMEHTREER

R AT 5 380 o A4 AR — 2 A A AR A
BT , TR PR BT A EL AT ™ A= AL, S %L
SRR MA@ A S MR R R
LIS NI TS SLLE: i e S SN B L 5 8
BT A AL ST [ P R AR LA P BLAR 0 A &
R ORRERE A G MR AT AR L 23 D L
PRAZ TSI L 2 e i AR T AR R
1.2.1 EEBKEMER

AR EHIZAR R B, LR KGR, bR
MR RO . 55 IRESE AR N IR 42,
SEAT T ICEA BT B S A PSR T
i HE AR AR AE T B , A0 8 AR EL ot 3 U B2 7 oo i
AT . SRR T BRI B R A i 5
2l o AR LR TR S T B M PR, SRR B 2%
Dk B e L, AR AR/ 5 YA R RE A S .
1T B s R A — B, BRI R,

TEFAFEAL R SR S SR T
2RIk BB B i A2, B i 22
BREATRHS S SRR 2K 2R Kb, 20 [ 18
TN, HZ A R A (Y [ AL AR A I /N TR L
IR , TR LR K AL T A O ] LADB N AR ATE
LB R AT T A 2 PEASETY  HASE B B2 77 o ) [
— AT, P IR I A, I A X

. L, -1, _ AL (1)
L].(T2 - Tl) L;-AT
()15
AL = a % Lx AT (2)
Giling
ALy, < ALy, 3)

K, AL IR o WK R B AT iR 2% .
WA AT DLE BB AR I R BOOR , 254
ARZ A [ A AR T K, FLASEEL A £ ik &R 800 [ Ak
RS IANEA R U TN WA =Ry P 2 2 (DN
SR, B EL A IO [ AR TR
1.2.2 EEHHEGRMTRER

A MRV 1T B B R A S TE 0 T —
ANV A 1 JE B 7 1) 1 RO T A R B I A A
NS RER A T It 2SI . RS U)E o d
Tt A A, B )20 T SRR 2 &
MEEMIRZ B TR —E50, WK 4, ZHHM
BERE R RE UL o BB, 5 )R 55 G MR E
FAE 55 U1 )2 088 43 R Ry I B2 (8 s IR 1 1 5 U 87
71, BE GRS UNZNIE BT Hii T, 5 Z A1
J RS MR R 5 17 )23 LA A/ At i )2 30 4
TR T I 3, WA 5 3% 4% 1N 13 R i i 7 A e it A2
FHME T2 hip://www.yhclgy.com  20244F 4513

TE A 72 A S 5t Bk B AT R A5
MW=L (o - ) ()
ol FR A BRI DR AR o 27
S ABPRIZE R EL A S AR 1 b
O IR AOTERE . R ARV LB
SYERE. HLrP YR LSRR, M o .
AT IR HYBLEL B 5 5 A bHRH 2 I
Sk 5 A BPRIZ P ST BB T FLBH ST
SRR SRR,

_ 3 Ap.gat
W = AT-L

max

B4 doZED
Fig. 4 Shear layer model
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Fig. 5 Mold digital analog and measuring point
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Fig. 9  Curing curve of composite parts
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Fig. 12 Deformation values of two material molds and

measurement results of composite part
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