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Fig. 1  Schematic diagram of blade airfoil section
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Fig.3 Schematic diagram of blade airfoil segment
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Table 1 Material properties of composite material

IS A Wk A Wk A

R 0°/90° +45° 0°/90°
E,=E,/GPa 23 11.2 50.4
E,/GPa 6.8 6.8 6.8
G13=G6,/GPa 2.4 7.3 2.78
G,/ GPa 47 23.9 3.13
Ko 0.14 0.76 0.08
M3 =R 0.35 0.04 0.35
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Fig.5 Flow diagram of calculation analysis
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Fig. 6 Schematic diagram of blade test piece
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Fig. 9  Comparison of impact damage
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Table 2 Comparison of impact damage gap size

A e 5 ELE5 3
#t T
B 1 R SF /mmXmm Bl R S)/ mmxmm

A H 44%18 46%20
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Fig. 10 Schematic diagram of leading edge impact
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Fig. 11 Blade damage of leading edge impact( unit; mm)
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Fig. 12 Schematic diagram of lower airfoil impact
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Fig. 13 Blade damage of lower airfoil impact( unit; mm)
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FINITE ELEMENT SIMULATION ANALYSIS OF ROTOR COMPOSITE
BLADE DAMAGE UNDER BULLET IMPACT
LI Xiao-bin, FANG Ke, SHEN Ya-juan
( China Helicopter Research and Development Institute, Jingdezhen 333001, China)

Abstract : In order to investigate the damage of helicopter rotor blade under high speed bullet hitting, the FEM
was used to analyze the rotor blade impact damage. The finite element model of composite blade is built based on
ABAQUS, applying the 3D composite failure criterion based Hashin criteria to judge the ballistic damage and stiff-
ness reduction. Through the FEM simulation results, the ballistic damage of the blade can be observed visually.
Compared with the experimental results, the accuracy and validity of the results are proved. The simulation analysis
of the blade ballistic under different conditions is carried out, which can predict the blade ballistic damage and pro-
vide some reference for the against-ballistic design of blade structure.

Key words : composite blade; against-ballistic; failure criterion; finite element method





