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Optimized Design of Landing Buffer Airbag for Small Electronic Equipment
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(Shanghai Aerospace Control Technology Institute, Shanghai 201109, China)

ABSTRACT: The work aims to optimize the shape of landing buffer airbag aiming at a new type of separate flight data
recording system. Based on the multi-island genetic algorithm and approximate modeling method, the optimization
process was developed on ISIGHT optimization design platform and the mathematical model of the airbag buffer landing
process in different falling postures was established. With electronic equipment overload as the optimization goal, the
dimension parameters of the airbag were optimized to obtain the corresponding airbag shape design scheme. The ap-
proximate model describing the airbag buffer landing process had higher credibility. The multi-island genetic algo-
rithm based on the approximate model could improve the optimization efficiency of the overall dimensions of the airbag at
multiple initial fall inclination angles. Compared with the airbag model of an initial shape, the optimal airbag model cal-
culated by the above-mentioned optimization process decreased the landing impact overload of electronic equipment at
different initial fall inclination angles. The process and methods of the research have guiding significance on the design
and optimization of cushioning airbag for light and small equipment.
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Fig.3 Flow chart of optimized design
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Fig.4 Module of the global optimization process
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Fig.5 Module of the global optimization process based on the approximate model
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Fig.6 Curve of electronic equipment overload changing
with the number of calculation steps
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Fig.7 Approximate model error analysis
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Tab.1 Comparison of operation results with different

optimization methods

H/mm  Hymm R/mm  a,,(g)
100.000  100.000 150.000 68.277
108.756  103.741 148.120 65.432
108.313  109.412 147.373 56.408
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Tab.2 Optimal solutions to the model corresponding
to different initial fall inclination angles

b/(°) H{/mm H;/mm R/mm Amax(g) o/%
90 108.313 109.412 147.373 68.28 3.76
75 103.150 102.748 149.109 65.43 2.94
60 107.740 98.986 148.986 56.41 6.34
45 108.290 92.710 149.850 49.90 0.58
30 96.684 94.756 150.390 70.43 5.21
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Fig.8 Module of the comprehensive optimization design process

5 45° 3 £ 30°~90°
45°
B 4 Z5iE
8
90° 75° 60° 45° 30°
8
H,=97.508
mm H3=109.922 mm R=148.875 m
B
3
amax amax

R3 HAMUEEER

Tab.3 Comprehensive optimization results

/(o) Amax (g) Amax (g) ol/%

90 70.95 68.77 3.07
75 67.41 66.16 1.86
60 60.23 58.23 3.32
45 50.19 50.16 0.05

30 74.3 71.64 3.58
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