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Design of 3wheeler chassis with expansible crash box
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Y ™D Graduate School of Automobile Technology , KAIST, Science Town, Daejeon 305-701, Korea

Abstract : The more expensive gas expense is, the more endeavor many investigators are through
a variety of methods which are application of engine managements and hybrid system or
augmentation of efficiency of mechanical parts. But, these methods acquired a lot of time, costs,
and efforts are not adequate in this emergency. The unique method which is simple and certain
is decreasing mass of vehicle. However, the smaller and the lighter the vehicle is, the more
dangerous the passenger is because of insufficiency of crash room in bumper to bumper.

In this study, ultra light 3wheeler with active safety system which is called expansible crash
boxis studied and developed. Using the 6061 aluminum frame, all mass of vehicle is max.
250kg and applying the crash simulation tools like LS-DYNA to demonstrate the safety of ultra
light 3 wheeler with the expansible crash box. In the expansible crash box beam, elastic
buckling theory give the first step toward the solution of the question of absorption of crash
energy and a variety of techniques like groove pattern processing are applied. The more
studies should be practiced from applying this study, and the unique safety systems which are
adapted to ultra light vehicles are developed so that ultra light vehicles will be of practical use.

Key words : Ultra Light 3wheeler(%7d % 3% A5, Expansible Crash Box(243 =24 ¥2),Buckling Absorbed
Energy(F= &4 oll\ul%]),Groove Pattern Processing(= & 7}1&)
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Velocity

A& A V=4.16m/s (15km/h)

450kg V=8.32m/s (30km/h)

V=15.5m/s (56km/h)
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Density 2700kg/m’
Hardness 73(brinell)
Ultimate tensile strength 241MPa
Tensile yield strength 214MPa
Modulus of elasticity 68.9GPa
Poisons ratio 0.330
Shear modulus 25.8GPa
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Disptacement  Ovar 800mm 100mm

(+300dmm)
N‘l:‘:!u“t T0KN 280KN
Crash lima Over G0wms A3ms.
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