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Abstraet

—

This project studies a deformation and acccleration of pickup front bumper in linear
crashing. The deformation and acceleration of bumper occurs when lhere is frontal collision of
vehicle into a rigid wall. The bumper is made from steel sheet. The bumper of 3 mm thickness
and 64 km/h of impact velocity is crashing case for this project. The crashing is studied by using
finite element simulation. Moreover, lhe effects of the thickness and impact velocity on the
impact force are investigated. The bumper thickness is varied to be 1, 2 and 3 mm. and the impact
velocity is varied to be 51, 58, 64, 70 and 77 km/h.

The simulation results show that the bumper which connecled to the supporter of the
vehicle frame has a maximum deformation. The deformation of bumper is compressed with
supporter to a rigid wall. The crashing is ending within approximately 30 ms. The acceleralion
result show that the crashing of (he bumper of 3 mm thickness and 64 knvh ol impact veloeily has a
deceleration of 31,000 m/s’. The decelerations of all studicd variables are varied between 18,000 to
39,000 mv/s”. The studied of the thickness and impact veloeity cffect to Uhe acceleration show that
both are direct variation. The impact velocity has an effect lo the acceleration inore than the
thickness. The simulation showed thal the higher thickness and impact velocity of (he bumper has

a better energy absorption.
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24 qmauﬁﬁ'ﬁq (Material property)

g & ' & A 5
min Stee) 1uTanzdlszanmiiclunguTangianuaiiin: Wenaumannudand

‘luﬂngﬁuazﬁ"’fﬂ

umumiiluedunuandmnssy minswrsaniseon 1diunaeriianudnvasveanis
waauazaHauaas ti mBnnd mdnn Swen mdnndenasmAnndomiler Funinusae
yilafoeiguondAfimyiuandreiuoonldud Taoir Tudgaeniafmidimdngniin 1014
et naelsznoudie finmund s dfimuzar sotit e 1dazan auso
fudaussludnpaizaren WA Ssmgaiogmusaiindun1$lndld urtedostszmsdind
fomaifnoenladvoavandadridderziasz e luninimman 4oy vindeldufvyves

kd
mandsiligarh hliFnuwiiueina leanwizdwauinseie vudeds maniafudiu

£y Au 1 é oy 0F 1
nugaTImnIINIngnsHansudiulugnaing suuusud FedoyannaniinTaquouniing
iy TAuaas 1 Fluansei 2.1

M 2.1 quaniAsaguoaundn (Steel)

AR fin

AU ansn 240 MPa
- A5 E 410 MPa
- Young modulus (E) 200 GPa
- 1 Shear modulus (G) 80 GPa
-ledimudnstialy so iadmns 35%

- ATINHUNIY 7850 kg/m’
-dasraviles 0.27-0.30

: Pytel, 1987

quaiAvosTandmlsznmmiliiidiiydensfnumafnssuvosTaadaonszuunsn
Finvdenmudiussenimudiazanunisaveaningsduiiudeninimaaeyiedy
fotmadeuminuiuTavfunounisiniouiodumaden nsduiumnanen nmsutoyn
ﬁnﬂmsmﬁomfumnﬁné’m‘iq"lﬁammmgmmsmﬁamm American Society for Testing and
Materials (ASTM) SH@N15NATOU E8-04 %Oﬂ’l‘i‘nﬂﬁﬂ‘uﬁﬂ Standard Test Methods for Tension

Testing of Metallic Materials
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(0.012,595)

(0.015,590)
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