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Development of Resin Film Infusion Carbon Composite Structure
for UAV

Jaehuyng Choi*, Soo-Hyun Kim*', Hyung-Joon Bang*, Kook-Jin Kim**

ABSTRACT: Fiber reinforced composites fabricated by the resin film infusion (RFI) process, which is one of the out-
of-autoclave process, have the advantage of significantly reducing the processing cost in large structures while having
excellent mechanical properties and uniform impregnation of the resin. In this study, we applied RFI carbon fiber
composites to unmanned aerial vehicle structures to improve structural safety and achieve weight reduction. The
tensile test results showed that the strength was 46% higher than that of generic T300 grade plain weave carbon fiber
composites. As a result of the layup design and finite element analysis of the composite wing structure using the
above material properties, the wing tip deflection is decreased by 31%, the structural safety factor is increased by 28%
and the weight of the entire structure can be reduced by more than 10% compared to the reference model using glass
fiber composite material.
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Fig. 2. Carbon fiber fabrics and resin films for RFI (DCT)
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Fig. 3. Carbon fiber composite plate fabricated with RFI process

Fig. 4. Configuration of composite tensile test
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Fig. 5. Strain-strain curves for tensile tests
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Fig. 6. Configuration of static loading test for wing structure

Table 1. Loading step definition for static loading test
3 4 5 6

Loading step 1 2

Stroke range

0-5 | 0-10 | 0-15 | 0-20 | 0-30 | 0-50
[mm]

1000

Strain [me]

B

@ @ (a) (5) (6)

o e e — L —

-2000
Time [sec]
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Fig. 7. Strain of wing structure according to loading step
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Fig. 8. AE accumulative frequency and point of damage occur-
rence by loading step
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Fig. 9. Structural analysis model for composite wing structure
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Table 2. Layup patterns and structural analysis results for the design cases of composite wing models

Ref Casel Case2 Case3
Skin GF0.125t/B1t/GF0.125t | CF0.23t/B1t/GF0.1t CF0.23t/B1t/GFO0.1t CF0.23t/B0.5t/GF0.1t
Layup Pattern Web B3t CF0.23t/B1t/GFO0.1t CF0.23t/B0.5t/GF0.1t
Rib B3t Blt Blt
Connector B3t/Al4t/symm B3t/Al4t/symm CF0.23t/B1t/Al4t/symm | CF0.23t/B1t/Al4t/symm
Max deflection @tip [mm] 14.17 11.12 9.54 9.72
Safety factor @composite [-] 4.37 5.74 5.60
Mass [g] 508 516 446

GF: glass fiber composite, CF: carbon fiber composite, B: balsa, Al: aluminum, symm: symmetric stacking.
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Fig. 10. Structural analysis results for composite wing model
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