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Analysis and Design of The Structure Layer of The Directional
Damage Composite Laminated Shell

YANG Hongna WANG Xiangru
(Beijing Aerospace Hezhong Science and Technology Co. Lid. ,Beijing 102628)

Abstract A new kind of structure of the directional composite laminated shell structure is designed in this pa-
per ,based on the composite laminated plate as the basic matieral. The weakness is precasted in the missile and the ini-
tial contact area of the shell structure precast defect area. The missile launch cracking in the form of four petals, and
the efficiency of the missile launch is improved greatedil. Through the finite element simulation analysis software AN-
SYS,the design scheme of the layer is determined by the strength analysis, namely 0.2 mm of the thickness for the
single plate ,the weakness is strengthen using the matrix itself, the kinds of the layer methods for [0°/90°/+45° ],
the limit load is 0. 21 MPa and the minimum bursting load is 1 kN of the layer, so that it can meet the design require-

ments to bear certain internal pressure and in smaller bursting load to crack in the work environment.
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Tab.1 Layer parameter design of the directional damage composite laminated shell structure

B2 7 Bz Moz )5 B /mm SRR /mm T Bl b X AT TSN

1% [0°/90° ] ,5/90°/0°/90°/0°/0°/90°/0° 0.1 1.5 ¥
o [0°/+45°/90° ] 4 0.1 1.6 b
3# [0°/90°/+45° ] 4 0.1 1.6 P
4% [0°/90° ] ,5790°/0°/90°/0°/0°/90°/0° 0.1 1.5 H
5 [0°/£45°/90° ] 5 0.1 1.6 H
6* [0°/90°/+45° ] 5 0.1 1.6 B
7t [0°/90° ] ,5/90°/0°/90°/0°/0°/90°/0° 0.2 3.0 ¥
g# [0°/£45°/90° ] 5 0.2 3.2 ¥
ot [0°/90°/+45°] 5 0.2 3.2 &
10% [0°/90° ] ,5/90°/0°/90°/0°/0°/90°/0° 0.2 3.0 H
1n* [0°/£45°/90° ] 5 0.2 3.2 f
12# [0°/90°/+45° ] 5 0.2 3.2 f
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Fig. 1

composites laminated shells after meshing
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A quarter of the finite element model of the
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Fig.2 A quarter of the finite element model after

applying boundary conditions and the applied load
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Tab.2 Deformation and the stress of the each layer
= RS/ mm KB 1/ MPa

1* 800.735 2473

2# 684.904 1991

3# 671.810 1972

4# 736.545 1236

5% 642.401 1201

6" 629.028 1154

7* 100. 258 610.7

8# 85.711 485.4

9* 84.071 480.0

10% 92.183 310.5

1n* 80.386 300.2

12# 78.716 288.9
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Fig.3 Deformation and stress nephogram of the weakness strengthened 0.2 mm thickness single plate,

the layer of [0°/90°] ,5/90°/0° 90°/0° /0°90°/0°

4 BJZ0.2 mm BE[0°/+45°/90° ], FlE B X N8R A TE 50 1 = &

Fig.4 Deformation and stress nephogram of the weakness strengthened 0.2 mm

thickness single plate, the layer of [ 0°/+45°/90° ],
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Fig.5 Deformation and stress nephogram of the weakness strengthened 0.2 mm

thickness single plate, the layer of [ 0°/90°/£45° ],
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Tab.3 Deformation, stress and limit load of the directional damage composite laminated shell structure in three layer

)z X KRB S ONSYI] e R
- I

iz /mm /MPa /MPa

10* [0°/90° ],5/90°/0°/90°/0°/0°/90°/0° 269.457 907.6 0.19

1% [0°/£45°/90° ] 5 259.710 969.9 0.21

12# [0°/90°/+45° ] 5 254.314 933.2 0.21

El6 [0°/90°],,/90°/0°/90°/0°/0°/90°/0° 4 JZ7E 0. 19 MPa | AL RN H1 = K]
Fig. 6 Deformation and stress nephogram of the layer for [ 0°/90° ],s/90°/0°/90°/0°/0°/90°/0°
under 0. 19 MPa
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Fig.7 Deformation and stress nephogram of the layer for [ 0°/£45°/90° ], under 0.21 MPa
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B8 [0°/90°/+45° ), fiIJZTE 0.21 MPa FASIEHIN 1= &
Fig.8 Deformation and stress nephogram of the layer for[ 0°/90°/+45°],. under 0.21 MPa
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Tab.4 Calculation results of the break load of the directional damage composite laminated

shell under concentrated loading of 800 N to 2 kN

B2 Sy NIEYIvE A FR BN S e/ INTRURE 2 A
ia=) A /mm /MPa /KN
10" [0°/90° 1,/90°/0°/90°/0°/0°/90°/0° 227.652 3760 1.8
1t [0°/+45°/90° ] 161.626 2707 1.5
12* [0°/90°/+45° ], 106. 417 1810 1.0

9  [0°/90°],,/90°/0°/90°/0°/0°/90°/0°4f 27 1. 8 kN FAFIE IR J1 =
Fig.9 Deformation and stress nephogram of the layer for [0°/90° ],,/90°/0°/90°/0°/0°/90°/0°under 1.8 kN

B 10 [0°/£45°/90° ], FHJETE 1.5 kN T ASIE AR 1 =&
Fig. 10 Deformation and stress nephogram of the layer for [0°/£45°/90° ], under 1.5 kN
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11
Deformation and stress nephogram of the layer for[ 0°/90°/+45° ], under 1 kN

Fig. 11
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