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Design and Experimental Verification of Composite Material Airtight Packaging Box

LEI Xueyuan, YU Jiaquan, ZHAO Pengfei, CONG Yanchao, ZHANG Jiajun

(China Academy of Launch Vehicle Technology, Beijing 100076, China)

ABSTRACT: The work aims to explore a design scheme of lightweight high-strength composite packaging boxes to meet
the needs of mass transportation and strong environmental adaptability and rapid support of product containerization.
Firstly, the design requirements of packaging boxes were analyzed to clarify the design points of packaging boxes.
Secondly, the design was carried out from three aspects: performance, structure and process. Based on the design
characteristics of composite materials, the design of reinforcing material, matrix material and core material was carried
out according to the optimal design idea of the system, and the design method of boxes was proposed. Aiming at the
long-term storage problem of products, the key sealing structure design of airtight packing boxes was proposed. Based on
the low thermal conductivity polyurethane insulation material, the structure of packaging boxes was designed to meet the
insulation requirements of packaging boxes in harsh environments. Combined with the low cost design requirements of
packaging boxes, a process technology route of packaging boxes was put forward. The pressure bearing capacity of
packaging boxes could reach more than 20 kPa, which could adapt to the environment of high temperature 60 °C and low
temperature —55 °C. The pressure drop 72 h after inflation was not more than 10%, and it could meet the requirements of
stacking, hoisting and fork loading. The composite packaging boxes can meet the needs of rapid and efficient support of
our military ammunition, and have broad market prospects and promotion value.
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Fig.1 Diagram for body end of packaging box
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Tab.1 Main performance indexes of glass fiber

P/ (grem™) W R /%

H22 58 % /MPa

FesmE/ (10%cem) HeAi R/ (10% cm)

2.54 4.8

3200~3 400

13.5 2.8

xR 2 ATEFHEEILE MRS RS X L

Tab.2 Comparison of different types of thermosetting resins

FHAAYERE

/
L% 2

PEfE CRUSE)  ERC PIFSREE/MPa  Frfffiid/MPa WU /%  AHBREE/MPa 25 i/ MPa

AN IR e 32~33 80~85 60~70 3 000~3 200 3~4 120~130 3 200~3 400
AU CImERE =32 108~115 75~85 3 400~3 500 4~5 120~135 3 600~3 900
WEM NG 30~32  90~110 70~80 3 000~3 800 3~6 110~120 3 000~3 800
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Fig.2 Sealing structure
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