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Abstract: As the major energy absorption of helicopter in crash, the buffer plays an important role in the
safety flight of helicopter. A combined oleo-pneumatic and foam-aluminum helicopter buffer is proposed in
this paper. Based on the theoretical calculation model of plastic collapse stress and finite element model, the
impact crushing stress-strain of single aluminum foam is calculated and simulated. Then the calculation and
simulation results are verified. Furthermore, the theory and simulation model are verified by impact crushing
test of single aluminum foam. The dynamic characteristics curve of aluminum foam collapse is integrated into
the dynamic model of combined oleopneumatic and foam-aluminum landing gear, and the crashworthiness
performance simulation analysis is carried out. The results show that the peak load of the combined oleo-
pneumatic and foam-aluminum buffer is reduced by 38% , and the buffer efficiency is increased by 12.7%.
The crashworthiness performance of helicopter landing gear buffer is improved effectively.
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Table 1 Mechanical parameters of foam-aluminum
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Table 2 Mechanical properties of present foam -

aluminum
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Fig.1 Finite element model of foam-aluminum during

crushing simulation
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Fig.2 Stress distribution nephogram of foam-aluminum dur-

ing buffering process
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Fig.3 Stress-strain curve comparison diagram of foam-alu-

minum during crushing
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Table 3 Comparison of stress results of foam-aluminum

platform
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Fig.4 Diagram of the combined oleo-pneumatic and foam-

aluminum buffer structure
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Fig.5 Crushing load-displacement curve of foam-aluminum

treated by precompression

K T 4 Ak PRSI TR B0 8 B it 42 5 A
Simulink, 8 37 % J2 10 2% oh 2R SR . 2% nh g AE 5T
BORE TR MBI I S RO R 40 WK
FEPUEN B B B B RO R 5.

®4 REMBREVFRSY

Table 4 Parameters of low pressure section buffer
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(a) The kinematic pair relation of each part of landing gear

(b) The virtual prototype in Simulink
K16 Simulink A7 7% 22 25 #8114 12 3l Rl OC 3 Mg v 1Y R U
FEAL

Fig.6 Kinematic pair relation of each part of landing gear

and virtual prototype in Simulink
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(b) Buffer force curves of low and high pressure sections
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Fig.7 Compression and buffer force curves of low and high

pressure sections
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(a) Power diagram of low and high pressure section of
oleo-pneumatic and foam-aluminum buffer
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(b) Power diagram of two stage oleo-pneumatic and
combined oleo-pneumatic and foam-aluminum buffer
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and landing gear power diagram
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Table 6 Crashworthiness performance of landing gear
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