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Abstract

This project studies an energy absorption capacity of a truck’s front bumper in direct crashing.
The crashing is a frontal collision of a vehicle into a rigid wall. In this project study, the bumper is
made from a aluminum sheet of 3 mm thickness and impact to the tigid wall with the 64 km/h of
impact velocity. The crashing is studied by using finite element simulation. Morcover, the effects of
the thickness and impact velocity on the impact force are slso investigated. The bumper thickness
is varied to be 1, 2 and 3 mm. and the impact velogity is varied to be 51, 58, 64, 70 and 77 km/h.

The simulation result of the 3 mm bumper thickness with the 64 knvh impact velocity shows
that the deformation energy of the bumper is 2,850 Joule, There is 1.05% of energy absorption
capacity compare with the kinetic energy of the tnick’s before impact. The simulation result also
shows that the change of thickness affects the energy absorption capacity more than the change of
impact velocity. The energy absorption capacity is direct variation to the thickness but inverse

variation to the impact velocity.
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Cross-sectional Area

Matrix relating strains to nodal displacements

Cosine direction

global nodal displacement

local nodal displacement

Matrix relating stresses to strains

Modulus of elasticily

global-coordinate nodal force matrix

lecal-coordinate nodal force matrix

body force matrix

heat transfer force matrix

heat flux force matrix

heat source force matrix

surface force matrix

global-coordinate stmicture force matrix

equivalent force matrix
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temperature gradient matrix

heat-transfer coefficient

principal moment of inertia

Jocabian reatrix

spring stiffness

global-coordinate element stiffness matrix

local-coordinate stifftess matrix

global-coordinate structure stiffness matrix

K., K, thermal conductivities in x and y directions

=z =z

T - B~

Rb

shape (interpolation) function matrix
shape function

surface pressure

concentrated load

heat flow per unit area

heat source generated per unit volume
residual in Galerkin’s integral

body force in the radial direction

thickness of a plane element
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temperature function

free-steam temperature

strain cnergy

change in stored energy

body force matrix

coefficient of thermal expansion

spring or bar deformation

normal strain

passion ratio

total potential energy

potential energy of forces

shear stress

general displacement function matrix

local coordinate system matrix
global coordinate system matrix
rectangular or a square matrix

column matrix
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13197 2.1 quieiAiaguasegiidiog (Aluminium)

QuaInin m
- manudansannin 220 MPa
- AR 390 MPa
- A1 Young modulus (E) 71 GPa
- i1 Shear modulus (G) 30 GPa
- nfosriudmitatu 5o iadwas 20%
-ATIUNUNEY 2700 kg/m’
- ops1duilaeg 0.33

]
it Pytet, 1987
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