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FEA on Process Induced Distortion of Hybrid Fiber
Composite Based on ABAQUS
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Abstract The characteritsic performances of two different bismaleimide based fiber reinforced composites were
tested, and a finite element model for predicting the process induced distortion of hybrid fiber composite was built.
The FEA results show that this finite element model can predict the distortion trend and the maximum distortion a-
mount of hybrid fiber reinforced composites accurately. Compared the model output and the experiment result, the er-
ror is about 10%—15% considering the maximum distortion amount.

Key words Hybrid fiber composite , Process induced distortion, FEA

0 351% JERBLRE W B T 5 G B RHE AL A 1 RE 1 07

TRARET AEHT 50 52 G WA A A ol LA 3 5
LY [l — ot R B AR S & TR B A et o TR 25
LR T IR ERPERESS AL, m] eIk, % 1T
WS G FPRIIT A

TRIRETHEN 5 ST A AR Al 3 i S5 BRI
12 PERE . il GUSTIN 2511 5 i 75 16 5 52 J2 45 4
R ET HE 1 = P I — 52 HE B Y Kevlar 27 4E AT IR
7% P I JZ B B R SR i RSP 2 oK bty 8T
29 10% ; $E R PE > RIT T BB AT Ui/ R AT AR 1R 1 58
HEMNE S SRR BLPYERE , A BLIRE LT 4EAF D 1

ke H 11 .2017-09-27
F4 T H ek E A bR E A S0 34 (9140C440501140C44001 )

sV P12 S AT/ R IR 2 A M R 4 T
NOL ¥ (485 & MR REE) , KLY CF il H
35%IN, IRAR T B A R U2 ) 5 D)5 B A B B R
(8, 2R I5 LT ARG A A BRI 1.5 5

TR ZSLT A SR RERR T A4 R S RETE . B0k
WS WIFE T AR FRR 2 I CF/GF IR A AR
PIZIRPERE, S BLIE 2438 AR 27 4k & B, IR 2%
A APRHK PR IR/ 5 X A2 55 26 \ B 47 4k IR
Z VG T IS AR RS AC T T TR MG SR, UGS T AR R
BEPEREFI £ VERE 4255 T MR T I 5 47 55 45

SR I , 1986 4F Hi: , TR, BRI AEAL & BPRHBFSE . E-mail  gjx1 3579@ 163.com, 18513146028

FHIMBEITZ  http://www.yhclgy.com 2018 4F %5 4 #f



SR FH A5 R B 1 R e R R T T3 T BT 4/ i e O
TR IR A IRE Y/ PR A TR 2T 4/ 355
LR AEIR IR GRS U P B N R A TR
FHNR PRI B B ROR BT, 3 R0 7 35
REFF AR E] 95% LA |,

25 FTIR IR A LT YRS 5 525 M RHRE A A R
A MRLIPERE , SR 1M B T 2 R i 2F 4 A B 45 0] ¢
PEFAS [ 3G S A AR EAE A 520 TR AR 2T 4R i
B A MR AR AE AL AR TEME DL i i () 8, H A, %
IR AREF Y3 s 52 G AP RHE L AR AT i s 20
I, T — PR A AT R 2 A R A TR A BR G
THRBIRG R AR T AR A A AR S

IR YR SRR 2 i L2 Fh 24 1%
HESE SR AR 4B () o A AL B, AT LA o 3 AR 4% 07 =K
(1) JZWEATT2, 2R R 2 4 i 522 T 28R
I L AR A MRHE R N IE SR 224548 5 (2) 2 AR
05 2, ARG SREF YRS AT A A MR AS [R) B 2 o
TEBIRAG 5 (3) E NI Z RNRE A2 07 =X, Al i BA
JZ= PR A FNZ [BTR A% TR A% 451

ASCHAI TS G 2 J2 [A) TR S 435 1) W T 2% £ 4 1
SR G RORL, R ABAQUS R TR A %o ¥R 2% £F 24 4
SR AR AT T A BRI, IR RE A TR
AN TRV 2 6Pl [ A AE T 1 5
1 BREAHEES SHMRENTHEINERIEZ

— B IA by LR R A2 5 b R 2 A [ A Ao 7R i
PRSI 0 S PG« (1) B2 N £ 4E & 1] 48
Ji BB 2 S LR AR TE (55% ) 5 (2) R HEAAR [ Ak
WHRAETE (35% ) 5 (3) #2552 & A1 kLB A B.AE
(10%)"

TR IR RSG5 5 6 A RHE B 2 R0 6] PERE Ry 1
SREFAEL B, A [R5 2 1) 45 T e i R B 2 T K
W, FEHEAT S A b R A A8 T A BRIT 23 HT B, I X6
AHE A TEAL B T A ZE A R o

56, 0 TR AL 4E NG s S R &, 44 i Ak
PRI Al 2 R A TR I B, S5 MR ZE b Ak
T P A 1) i A e AR (A R v, X S AR A AR T 1 5
Ml R R/ IN o HEK, W AR B2 T sy BB AR, 2 3
EY IR AR Y BRI R, 237 AR VT . ik
IR TE o Az PR sl N R 2R ek B
JEI, S AE W R IR BUR N A1 o TR A4 £F 4 4 o
AR BHZ A b 2 PG 2 24— i 2 A I HE A
RS, HNERGE A S BRI . B T HY R EF e 2k
MK RE A 25 55, (145 [ Aok A8 o TR 2 4548 Py
FEI R[] — Bl 2 4% J7 18] FAS [R] A4 R 2 8] 1 400
SN SRR S A B AT S, T
AR SCIA R TR FE A 148 i S 1A F0OR [m] (45 L R 4
FRME T http://www.yhelgy.com 2018 4F 45 4 i

I BEEL A SR B AR T DA . £5 b AT A ROC
SRR , (R R T o R A RS AN X FR RN I 2
KOAIT RS R 1 RN ST, TR IR T HE R 5 2 5 41
A [ A AT ) 2

SR BRI RIS M B R v s
SRE R PR ZE AT (x, ¥, 2) , Tl ZET R
HIM LMKt B AT (e, y, 2) e Br AERHE
B LR 2 AR

1
Ex = E[o-m - /'l’( O-y‘)' + a-zz) ] + BTAT

1
8'}‘}‘ = E[O-m - Iu’( 0-)‘3/ + Uzz) ] + BIAT

| (1)
& = E[O-m - M( 0-}')’ + 0-21) ] + BTAT

1 1 1
y;) = ET;U 77)2 = ET}Z sV = Esz

S R B RO IR
e B SE AR BT T B B
qe = [ulvlwl"'unvnwn] (2)
HEARTEPIIG 1 5 B F T 45 R B A
KA

u=Nq ;e =Bq (3)
o=D(g-¢")=DBq¢'- De’=Sq"-DB,AT[111000]"
(4)

P, N.D .S B 535 0 O AR s, Sk R BOE
B I R R LA HE R

AL AT A BR T AR, SR B ER  2 AS
[RIZk ik 2802 57 B 5 DR A [ AR AR T A T 0 o [RIi
TR A RHE AL AL T 32 B R AR TR IR 1R 5 42
o7, P MR A8 A A DAy T 5 ek T B
2 ARTHEBES
2.1 HHEMBERERESH

A7 BROCAS T G0 14 A5 T A4 A P9 394 i AR 1 36 58 L
R (RE-S 5429, A 7= i AU & M R IR STT:
D)) SRR LR B A AR T A (R ZTTH 2R 777
R R A S AT R ) R A7 S B B 2T 24 2R 2 41
A (-5 - QW280, A 7 1 < AL AR A A8 A7 S Bl B e 1y
AR R o I RO 35 A I e TR R (S
ZTTH/5429,QW280/5429 , T3z B} 1. i &2 & 44
B RTUEATD) o FEATA FROTEEBEHT, X W B
BHOFEATEREAT TR o AORHSRL R JARN HE
FehRifs ASTM D 3039—2007 4, #5° py 452 4 4 s ofE
ASTM D 790—2007 il , £k Jik 2 % Z= 51 5Ot =S A
KRR MR 45 R 00 1A BROCEU P A
BHOFEARTERES R (R 1) .



*1

FRHERIEESH

Tab.1 Performance parameters of prepregs

Uit/ GPa TR L it/ GPa kAR 1070 R
i x y z xy ¥z Xz xy ¥z Xz x ¥y z /mm
ZTTH/5429  130.000 9.500 9.500" 0.279 0.490" 0.279  5.000 4.500" 5.000 2.600% 40.000" 40.000" 0.125
QW280/5429  30.000 23.500 9.000"  0.147 0.450" 0.450" 6.500 5.500" 5.500" 8.650% 9.000" 35.000" 0.250
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Finite element model of laminate
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Fig.2  Constraint schematics
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Tab.2 Layup design of hybrid fiber composite laminate
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Fig.3 12 Types simulated curing deformation trend of hybrid fiber composite
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Tab.3 Four types laminate layup design of hybrid fiber composite
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Tab.4 Hybrid fiber composite curing deformation
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Fig.4 Four types laminate layup design of hybrid fiber composite curing deformation trend
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