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Overlay Design of Fiber-reinforced Material of Launch Box Based
on the Target of Lightweight
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(No. 59 Research Institute of Ordnance Industry, Chongqing 400039, China)

ABSTRACT: The aim of this work was to explore the method of overlay design of fiber—reinforced material for a type of
launch box. With the goal of controlling the weight of the box, the composite laminates mechanical theory combining with
the method of finite element analysis were used to calculate the overlay design of fiber—reinforced material. When the fiber
volume content was controlled in 43.6% and the total number of glass fiber cloth laminate layers was 10, the goal of box

weight control in range of (23 +1) kg was achieved. The method of overlay design of fiber-reinforced material could

effectively ensure the weight consistency and size control requirements.
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Fig.1 Overlay design of structure and function of box
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Fig.2 The forming process of winding placement of box using the

sub—step method
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Fig.3 Displacement deformation analysis when the elastic modulus

of box material was 17 GPa
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Fig.4 Variation trend curve of box displacement deformation with

elastic modulus
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Fig.5 Overlay pattern of fiber—reinforced material for box
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Tab.1 Test results of weight and wall thickness of composite
box

G5 it /kg BEJE fmm || g5 /g HE )R /mm
01 22.62 3.82 09 23.20 4.16
02 22.83 3.84 10 22.13 3.72
03 23.04 4.06 11 23.51 4.20
04 23.15 4.06 12 22.81 3.88
05 23.36 4.12 13 22.85 3.92
06 22.54 3.78 14 23.89 3.92
07 22.96 3.98 15 22.58 3.80
08 23.06 4.02
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