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Research on Molding Technology of Ultra—light
Carbon Fiber Composites Parts for UAV
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(Xi’an Carbon Materials Co. Ltd. , National and Local Union Engineering Research Center of

High—performance Carbon Fiber Manufacture and Application,Xi’an 710089)

Abstract This paper is based on a national key project stratospheric long—endurance fixed—wing UAV project,
which studies the manufacturing technology of wing structural components for unmanned aerial vehicles. To meet the
strength, stiffness and stability of the wing structure, the main beam and leading edge of the carbon fiber composite
foam sandwich structure were solidified using external molding and internal pressure, combined with hot plate oven
heating technology. Load test and finite element analysis were conducted on the main beam products. According to
the analysis results, the surface of the main beam product was reinforced. The results indicate that the reinforced main
beam product can withstand 2. 5 times the rated load and bear atorque of 102N-m, and the total weight of the main
beam products was 7. 2kg and the leading edge products weighed 0. 19kg, achieving the lightweight of the wing
structural components. The developed products meet the requirements of various indicators, and provide a new
technical approach for the forming of ultra-light carbon fiber composite structural parts.
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Tab.1 Properties of widely used composite materials

and metal materials"’
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Tab.2 Properties of widely used core material "
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Fig. 1 Honeycomb sandwich structure and

foam sandwich structure
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Fig. 2 Wing structure of the Heliplat UAV
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Fig. 3 Wing spar structure
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Fig. 4 Hot plate oven
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Fig. 5 Carbon fiber foam sandwich structure mid—win beam

and cross—section
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Fig. 6 Torsion test of main beam of carbon fiber composite

foam sandwich structure
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Fig. 7 Bending test of main beam of carbon fiber

foam sandwich structure
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Tab.3 Bending test load of mid—wing beam

FooONEEAEm NN | F A E/m ngkaken/N
F, 0.0 5.1 F, 3.6 6.9
F, 05 6.9 F, 4.1 6.9
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F, 15 6.9 F,, 5.1 7.4
F, 2.0 6.9 F, 5.6 7.4
F, 25 6.9 F, 5.9 7.4
F, 3.1 6.9 F, 6.6 37
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Tab.4 Bending test load of outer—wing beam
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Tab.5 Performance parameters of foam board
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Tab. 6 Performance parameters of carbon fiber panel
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3 TR
/g=cm™ 0° 90° 0° 90° 90° /MPa /GPa
1.80 158.0 9.42 1200.0 250.0 1500.0 250.0 70 5.0 0.3
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Tab.7 Strengthen the performance parameters of
the laminates
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Fig. 8 Fracture force analysis of carbon fiber composite foam sandwich spar
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Fig.9 Surface reinforcement of carbon fiber composite

foam sandwich spar
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Fig. 10 The leading—edge of the wing with glass fiber—

aluminum-lithium alloy plate
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Fig. 11 Front edge and rear beam of

carbon fiber composite material
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