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Abstract: To obtain the mesoscopic m@ mposites. an approach on parameter identificati
sed.

components with high accuracy was p%% #};

forced polymer composite (CFRP Qrb

Based on the finite element model of micro unidire

sensitivity matrix of static displacements with respe¢t tadelastic parameters

of composite components was ated and the objective function was defined as the 2~ of differences between

the measured and calcula@ a on displacements. In order to overcome the caused by the magnitude
the precision and efficiency of

parameter identification. The fiber uniform distributed composite plane@n fiber random distributed 3D model

differences between identified variables, the relative sensitivity was chosen tQ\ o)

were employed respectively to verify the validity and accuracy of the ents parameter identification methods.

In addition, the influences of number of measuring points and e¢ment errors on the parameter identification
method were revealed. Results show that the identification me of components parameters of composite materials
in the presented study is stable considering the influence imber of measuring points and measurement errors.
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Table 1 Components parameters of CFRP material
Modulus/GPa
n n 12 23
En E; (&P G
M7 276 19 27 7 0.2 0.32

8552 4.08 1. 48 0. 38

Notes: E, x, G—Elastic modulus, Poisson coefficient, shear modu-

lus, respectively; Subscript 1—Main direction of material.
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®2 CFRP ZENSHIARILE R (2D)
Table 2 Identified parameters for the components of CFRP (2D)

Case Parameter Initial data Initial data/True data Identified data Identified error/ %
E™/GPa 2.5 0.61 4.0775 0.0311
P 0.2 0.53 0.3799 0.1231
1 Eb>/GPa 38 2. 00 19.0115 0. 0340
pis 0.4 1.25 0. 3205 0.0268
Gb3/GPa 12 1.71 7.0031 0. 0024
E™/GPa 9 2.21 <§§§> 4.0801 0.0032
P 0.7 1.84 (E;Q 0.3799 0.0365
2 E%, /GPa 6 0.32 @o 19. 0009 0. 0045
s 0.1 0. 31 0. 3204 0.1145
Gb/GPa 2 0 s 6.9983 0. 0245
E™/GPa 2 @049 1.0786 0.0348
P 0.7 (ji>> 1.84 0. 3804 0. 1080
3 ES, /GPa 10 <Q§S> 2.11 19. 0049 0.0258
ths 0.1 <t<::> 0.31 0. 3203 0.0921
Gbs/GPa %@o 2. 86 7.0041_ R\ 0.0581
Em/GPa ‘Qﬁs;j%?’ 2. 94 4.08sé§;2§> 0. 0709
un @QOJ 1.84 %%m 0.0632
4 Ely/GPa @ 50 2.63 @ 92 0. 0485
pis % 0.7 2.19 @ 0.3196 0.1299
Agﬁ;z@ 20 2. 86 J\(E§> 7.0043 0.0610

Notes: E™, stic modulus, Poisson coefficient of polymer matrix, res @; Eby , ubsy Ghs—Elastic modulus, Poisson coefficient and
shear m the carbon fiber in the transverse direction, respectivel @
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@ 3 CFRP 8@ BHIASLR (3D)
Q{ Identified parameters for the components of CFR%@
Case Parameter o (@L'inilial data Initial data/True data r\IdefQ\ing ata Identified error/ %

E™/GPa @ 9 2.21 O\M}%ﬂm 0. 0022

o \ 0. 49 1.29 @ 0.3799 0. 0380

Ei /6 100 0. 36 275.9743 0.0093

0
) i@ Ba 6 0.32 @C@ 19. 0643 0. 3386
? Q 0.1 0.5 @ 0.2011 0. 5570
<§5 s 0.55 1.72 @ 0. 3148 1. 6289
Gly/GPa 110 4. ()7@0 27.0020 0.0076
Gh;/GPa 2 ‘N‘%’ﬂb 6.9965 0. 0507 /p@
AN
o

Em/GPa 12 " 4.0802 0. 002

P . 763 0. 3800 0

Ely/GPa % 2.90 275. 9467 3
. o

] Eb» /GPa 0. 26 18. 9810 @ 671002
PAr 3 0.2021 @ 1. 0706
by 0. 3839

N 1. 88 0. 321@
Gl,/GPa 0. 26 26 0. 0358
Gis/GPa 21 3 W@S 0.0024

Notes: E™, p™—Elastic parameters of polymer matrix; Efi, Eb . plos pbsy Gl G%%j%ﬁrameters of carbon fiber.
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Table 4 1

Identification procesé (fo,

§%%CFRP AR SEHRANER(4 MUR)

e components of CFRP (4 measuring points)

O
@\ﬁ@garameters for the components of CFRP (4 measuri)

Case W&e}) Identified data m@)j/entlfled error/ %
B /GPa 4.0782 0.0223
P 0. 3797 0.0729
1 Eb> /GPa 19. 0024 XCBD 0.0124
by 0.3 0. 0638
Gbhs /GPa 7.0 m 0. 0170
E™/GPa 4%&% ~ 0.0016
P " 3096 0.1056
2 Ef>/GPa . 9966 0.0180
b @ 0.3203 0. 0895
Ghs /GPa 6.9995 0. 0066
E™/GPa 4.0791 0. 0224
o 0.3798 0. 0427
3 Eb, /GPa 19. 0020 0. 0104
ths 0. 3201 0. 0310
Ghs/GPa 7.0018 0. 0260
E™/GPa 4.0810 0. 0235
P 0.3798 0. 0599
4 Eb> /GPa 19.0145 0.0764
1hs 0. 3198 0.0772
Gb3/GPa 7.0035 0. 0495
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Table 5 Identgl arameters for the components of CFRP (With nms/]r\@
C P . Initial iGal ci?lla/ 0.5% error 1% F’w
.ase arameter
data AR ata Identified data  Identified error/ % &W data  Identified error/ %
E™/GPa 2.5\ 0. 61 4.0709 0. 0084 \9}{973 0. 4264
o 0.2 0.53 0.3773 0. 7044 @o 0.3897 2. 5545
1 E},/GPa 38 2. 00 18. 5891 2.1629 %BD 8. 3544 3. 3981
1hs 0.4 1.25 0. 3225 0.7725 @ ). 3159 1. 2739
G /GPa 12 1.71 6. 8325 6.9077 1.3551
E™/GPa 9 2.21 4.0629 “@Y 4. 0442 0. 8746
m 0.7 1. 84 0. 3868 O \\1.77875 0. 3654 3. 8335
2 Ely /GPa 6 0. 32 18.9 © 0. 3595 19. 8351 4. 3950
/x.§3 0.1 0.31 2. 8277 0.3164 1. 1285
G /GPa 2 0. 29 0. 4086 6.9520 0. 6859
5 & #B PEm TP, R TR

(1) BETLMBEA IS, BFIT T 0k ZF 4358 5 b
JERE G M B (CFRP) M4 T A, 421 T2 &
AR 43 B ME SR UM 7 . BB Y U 25 R 5
UE T AR SCHE 0 26 MR 2 41 50 S HCR I 7 ik A
RO N A

(2) B B3R Sk 105 7 08 50 B . FE AR /I
b B A BRI B 3k i v SR FH R R SRBBORE 1 43 A O ik

(3) Jirdi th 9 2 Bl 330k o i 0 40 2R 4%

i AR 25 0 B {5 5 B AT U 4 03 S S R
BEAh T80 FI TR B2 8000 S 3 A B RE 8 AT AR &
ZAMEZ A0 SRR RCR.
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