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Composite Material Door Structural Progressive Optimization
Design Based on HyperSizer

Li Yufeng, He Gao
(The First Aircraft Design and Research Institute, Aviation Industry Corporation of China, Xi’an 710089, China)

Abstract: Structure weight is the significant factor and constrained condition which should considered in compos-
ite aircraft structure design, Aimed at composite material door structure of an aircraft, the FEM(finite element
model) is built and the analysis is carried out by using of Nastran/Patran, The progressive optimization is fin-
ished by Hypersizer., The optimum results are obtained according to the design requirements, The parameters of
cross section, angle of each plies and stacking sequence are calculated. Methods of establishment of FEM and

procedure of progressive optimization are summarized. Results show that after the optimization, the mass of

structure decreases and the structure meets the required design target.
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Fig.1 Flow chart of optimization process
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Fig.2 Finite element model of the door
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Table 1 Metal material properties

Z ¥ B E
BHEER/GPa 73
THIA L 0.33
HE/ (kg m™%) 2 768

K2 BEEMBRREERE

Table 2 Composite unidirectional plate properties

# fk Py

Hf R (E.)/GPa 133. 074

EH#E (Ei..)/GPa 124. 110
BB A& (E2.) /GPa 9. 308

B EEEE (Ex) /GPa 9.722
BT E (Gi12)/GPa 3. 744
M58 B (X /GPa 1.413
4838 & (XD /GPa 1.179

B 1 B4 58 B (Y /MPa 148. 932

B K458 (Y.) /MPa 116. 663
B3R & (S)/MPa 92.393
BRI /(pm « m™ 1) 3 300
Eg B RN/ (pm e m™1) 3 300
AR RN A/ (pm e m™1) 3300
WA EER RN A/ (pm e m™1) 3300
YRR /(um » m™1) 6 000
THIA 0.34
HE/ (kg m™%) 1578
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Fig. 3 Schematic diagram of cap type reinforcement
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Table 3 Final thickness of layer and configuration

parameters of optimization area 2

1 QR N 5 = min max HALE R
6 t¢/mm 0.558 8 3.911 6 2.2352
6 ty/mm 0.558 8 3.911 6 1.676 4
8 H/mm 40 80 70
4 S/mm 200 400 300
8 Wi /mm 40 80 70
8 W./mm 40 80 60
4 6/ 50 70 65
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Fig. 4 Change rule for structure quality

optimization of optimization area 2
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Table 4 Comparison of results between gradual interactive

optimization and Patran/Nastran optimization

xﬁﬂ/ y B/ B/ BB/ EE/

mm mm mm kg

AL Tr &

WHRLEMIE 0.2 2.2 0.3 2.2 141.6
Patran/Nastran ff{k 0.3 4.5 0.4 4.5 147.9
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