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4 PROBLEM DEFINITION A

/ SUMMARY \

In this research project, geometric The aim of this Project is to decrease the weight of

optimization of the Shock Absorbing the shock absorbing component  without any

decrease Iin the strength.

Component of an automobile is performed N y
based on ECE R-42 Regulation. According . =

to this Regulation, FEA model of the full car \\ Figure. Crash Model of Renault Fluence Model Figure. Front Part of the Car Model / / CONCLUSION \
is created using HYPERMESH software. The / \ Full scale frontal crash of an automobile was
low velocity impact simulation was conducted Iin order to investigate low velocity

(D

performed at 4 km/h against the rigid impact characteristics of a shock absorbing

impactor with LS-DYNA software. Two new component. According to test results the optimum

designs were accomplished by modifying the design is found to be fourth design shown in the

geometry and changing the thickness value. table below. Consequently, the fourth design

According to the analysis results, newly resulted in a decrease in the weight of the

3)

. . 5 _
designed absorber resulted in 16% decrease (1)Baseline Geometry component whereas the energy absorbed by the
in weight and a slight increase in the energy (2)Geometry 1 wmponent IS Increased. /

@Geametry 2
abSOrptiOn CapaCity. The Optimum thickness Figure. The Geometry Alterations between the New Designs o C C r C v tyron O\
| In order to decrease the weight of the absorber, baseline geometry was - T | A Kinatic Enoray
of the absorber is found to be 2,4 mm. v L . . S ™ B Internal Energy
\\modlﬂed by trimming from both sides for different amounts for the/ = | \ B o
T=,, 100 B _E Damping Energy
Geometry 1 and the Geometry 2. > =
i J, - k uﬂ E - 20 o 40 - siu — ai:} : /
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i Figure. Energy Balance Graphlfo]r Low-Speed Crash Simulation
Baseline Design First Design Second Design  Third Design Fourth Design Fifth Design
Absorber Mass [g] 854,21 776,55 658,15 598,32 717,99 626,21
% Mass Change i -9,09 -22,95 29,96  -1595  -26,69
ontel L erey 85,57 83,33 85,79 83,22 86,09 8588
%Energy Change - -2,62 0,25 -2,775 0,62 0,36
Y \ \ Max Stress [MPa] 75,59 76,63 77,23 79,00 74,38 79,37
5 ; | ‘K %Max Stress Change - 1,35 2,12 4,31 -1,64 4,76
) | Q0 . ‘1\
Time = 30 ms §, Time = 60 ms ' Time =90 ms J Max Strain [mm] 0,29 0,32 0,32 0,35 0,27 0,38

Figure. Detailed View of Shock Absorbing Component during Crash Simulation J %Max Strain Change ) 78 9 06 17.28 _7.78 23.16




