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Material parameter identification for orthotropic composite structure by

the finite element method
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Abstract; Based on the computing platform of the finite element method commercial software ABAQUS, a
parameter identification method was developed for orthotropic composite structures. The material parameter
identification problem was formulated as the problem of minimizing the objective function defined as a square sum of
differences between the measured and calculated data on displacements. Levenberg-Marquardt method, in which the
sensitivity analysis was based on the differentiation of the discretized algebraic finite element matrix equations with
respect to material parameter, was used to solve the minimization problem. Numerical example shows that the
proposed method for parameter identification is feasible and effective. The initial values and upper and lower bounds
of parameters identified play an important role in the parameter identification process. Therefore, a priori

information of parameters should be used as much as possible. ABAQUS is effective and reliable commercial

software for the finite element method, and hence the proposed method based on such a kind of software has strong

practicability.
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Fig. 1 Boron/epoxy orthotropic [0/445/0/90]s

laminates simply-supported beam under uniform load
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Fig. 2 The parameter identification process of boron/epoxy orthotropic [0/+45/0/90]s laminates



XA A5 BT IROTHE 9 1E 224 I S 1 A BORLSE R B LS H0R

« 201 -

F1 W/AREEZEEFHL0/L45/0/90]s EEHRAM RIS HIRAER
Table 1 Identified parameters of boron/epoxy orthotropic [0/345/0/90]s laminates
Case Parameter Initial value True value Initial value/ True value  Identified result Iteration number
E1 /MPa 37667 113000 0. 33334 112993
E»»/MPa 26350 52700 0. 50000 53119
! Viz 0. 25 0. 45 0. 55556 0.4591 °
G12/MPa 15066 28500 0.52863 28184
Ey1/MPa 37667 113000 0. 33334 112974
E»,/MPa 13175 52700 0. 25000 53082
’ V12 0. 25 0. 45 0.55556 0. 4600 ’
G2/ MPa 85500 28500 3. 00000 28185
Ey1/MPa 339000 113000 3. 00000 113015
E;, /MPa 17567 52700 0. 33334 52645
’ V12 0. 30 0.45 0. 66667 0. 4460 ’
G12/MPa 9500 28500 0. 33333 28569
Ey1/MPa 339000 113000 3. 00000 113006
E»,/MPa 17567 52700 0.33334 52856
! Viz 0. 25 0. 45 0. 55556 0.4527 ’
G2/ MPa 81225 28500 2. 85000 28379
Ey1/MPa 339000 113000 3. 00000 112993
E;; /MPa 184450 52700 3. 50000 53156
-
’ V12 0.25 0. 45 0. 55556 0.4635 ’
G2 /MPa 135600 28500 4.75789 28099
Ey;/MPa 226000 113000 2.00000 113003
E»»/MPa 158100 52700 3. 00000 52681
° vi2 0. 50 0. 45 1.11111 0. 4466 °
G12/MPa 75300 28500 2.64211 28554
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