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Optimization of honeycomb impact attenuator using genetic algorithm based on
response surface method and design of experiment; Part I1: Optimization
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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this study, honeycomb energy absorber is optimized using genetic algorithm. The design goal is to
Received 28 June 2015 absorb whole impact energy within a limited shock load level. First the crashworthiness and parameter
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Available Online 11 Noverber 2015 sensitivity of honeycomb structure are extracted as explicit functions that are utilized to find optimized

shock absorber configuration. Energy absorber must depreciate the impact kinetic energy and mitigate
its defects on the structure and aboard. So the energy absorption capacity while the shock load is kept

Keywords: .. . . . .. . . ..
Honeycomb structure limited is the main design objective. The volume and mass restrictions are also important objectives
LS-Dyna finite element code from an application point of view. Based on the simulation results available in the article Part I, the
impact attenuator honeycomb response surfaces of crashworthiness parameters including the mean and peak crushing
response surface stresses are extracted. Utilizing the genetic algorithm based on response functions, the multi-objective
optimization . .S - . . L .
optimized energy absorber is investigated. The main objective of the optimization problem is set to
minimization of mass or volume while the maximum allowable shock and minimum energy absorption
capacity are included as the problem constraints. The geometric specifications of honeycomb structure
including cell-size, foil thickness, height and absorber face area are among the design variables with
optimization outputs of energy absorption capacity, volume, mass, and shock level. Some optimization
results are compared with those available in the literature and a typical problem is handled. Results
show that mass and volume optimized geometries are almost similar and reduction of acceptable shock
level causes the optimized geometry height to rise.
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Fig. 1 Flowchart of design and optimization process using response
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Table 1 Simulation results for different geometries
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MPa)  (MPa) LMy R
17128 7.0309 00254 3175 1
31743 109758 00381 3175 2
53575 144168 00508 3175 3
76174 17.9242 00635 3175 4
105127 21.4866 00762 3175 5
11426 56154 00254 3.9688 6
21085 88204 00381 3.9688 7
35830 115724 00508 3.9688 8
54039 14.3537 00635 3.9688 9
76150 17.1540 00762 3.9688 10
0.8498 4.6806 00254 4.7625 11
1.6466 7.3595 00381 4.7625 12
27081 9.6952 00508 4.7625 13
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1.0568 55131 00381 635 22
17776 73023 00508 635 23
27792 90148 00635 635 24
36662 10.7845 00762 635 25
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Fig. 5 Response surface for peak stress
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Table 4 Honeycomb absorber design geometry specifications obtained
from volume optimization
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Table 5 Honeycomb absorber design behavior characteristics obtained
from volume optimization
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Table 6 Honeycomb absorber design geometry specifications obtained
from mass optimization
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Table 7 Honeycomb absorber design behavior characteristics obtained
from mass optimization

Jlaie b
435.932 (KN) axpion 595
214.059 (kN) 5eSleo (595

50.000 (k) o i (355
0.004745 (M%) JS o>
0.814 (ko) JS e >

it plosl 5l Jol> 3l sl awiin 8 Jgux

Table 8 The optimized honeycomb absorber design geometry
specifications
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Table 9 The optimized honeycomb absorber design behavior
characteristics in impact
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