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An elastic moduli identification method of 2.5 dimensional C/CSi composite with uncertainty
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Abstract: A study on elastic moduli identification method of 2.5 dimensional C/CSi composite with uncertainty is
conducted in this paper. The uncertain parameters to be identified are divided into the summation of mean value
and a deviation term based on which the iteration formulations for the uncertainty identification are derived. The
initial equivalent elastic modulus of the composite is predicted by using of stiffness average method. Ey;, E;; and
Gy, are selected as the identifying parameters through relative sensitivity analysis, after deterministic identification,
a reference model for study of uncertainty identification method is obtained. Based on this reference model,
adopting the Latin Hypercube sampling method to construct random test samples, then the uncertain elastic
parameters identification method is conducted based on stochastic model updating method. Numerical results show
that higher order sensitivity matrix is not necessary to be calculated when the correlation between the uncertainties
in the updating parameters and in the test data is ignored, which lead to a lower computational effort but promise
results. When considering the uncertainty in elastic modulus of 2.5 dimensional C/SiC composite, the uncertain
parameter identification method proposed can be used for accurately identifying the mean value and deviation of
the elastic modulus, the dynamical finite element model with statistical significance can be constructed at the same
time.
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Fig. 1 Unit cell model of 2.5D C/SiC composite
(circle represents the weft yarn, and curve is the warp)
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Table 1 Theory predicted parameters of the composite
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Fig. 2 Relative sensitivity of the modal frequencies
respect to elastic modules
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Table 2 Deterministic parameter identification result
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Fig. 3 Modal assurance criterion between experimental

and computational mode shapes
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Table 3 Comparison of the computational and experimental modal data between before and after identification

LB IR 1 2 3 4 5 6 7 8
RIEAR (HZ) 98.71 15848 181.02 271.98 42641 47361 50542  531.87
WRIET 10040  164.86  183.73 27655 44243  483.07 501.24  548.94
% W 1.71%  4.04%  151%  168%  3.76% 2% -0.83%  3.21%
(HZ) WA 98.56  162.54 181.72 272.08 436.32 47543 502.17 54191
R -0.15%  2.45%  0.38%  0.03% 2.32% 0.38% -2.25%  1.88%
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Fig. 4 Flowchart of the uncertain elastic modules identification procedure
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Table 4 Comparison between the initial and the identified parameters

FIESHL WIIRIRZE (%) W 1R 7 (%) R IR WG R 72 (%) WUl 5 R % (%)

1(Eq1) -20 -0.79 #(Mode 1) 7.05 0.27
1(Ez) -20 -0.17 w(Mode 2) -12.91 0.66
1#(G1p) 20 -0.003 #(Mode 3) -10.76 -0.28

#(Mode 4) -0.67 0.06
o(En) -100 -0.53 o(Mode 1) -100 -1.81
o(E2) -100 -4.97 o(Mode 2) -100 0.94
o(G1y) -100 1.58 o(Mode 3) -100 3.10

o(Mode 4) -100 -0.83




1.15

11

1.05

0.95
0.95
0.9
0.9
0.85 > A\ %7
WIS = ﬁ%ﬁ%
08 o s ] 085 0 gk
O
0.7 £ r r 0.8 : . .
3. 0.9 1 1.1 1.2 0.9 1 11 12

& 8 R ETFEIME S AR AMZEHIE (1000 samples)
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