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1. Introduction

Automotive bumper
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Schematic diagram

of the impact test

automobile

front bumper

impactor

Represented by A.U.D.



3. Data and Information collection

Material properties of AlI6082T6

*Young’s modulus(Mpa) : 70000
*Yielding stress(tens or comp.,Mpa) : 240
*Yielding stress(shear,Mpa) : 138
*Density( kg/m3) : 2773
Length(m) : 1.036

*Height(m) : 0.104

Mass of the car : 1820( kg )

Velocity of the car : 2.235 (m/s)
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4. Design variables

I Schematic of the bumper

t : thickness of the cell

h : width of the cell
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5. Cost function

Minimize total mass of the bumper

f =2pLt(b+h)
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6. Constraints

Maximum h 3mv2 E
normal J :2\/ . _O-Y =0
stress LI
h(2b+h) [3mv 2
— : - <
) 2 3 v :
Maximum
shear stress 23
03 = \/ mvp~L" s <0
48EI allow
Maximum 5 g4 - _h =0
deformation max — allow g5 =—t<0
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7. Solution

Graph using excel

Feasible region
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Finding root g

=7\« (5%
t 0.02 0.01317|mm
n 0.2 0.11971|mm
g2(norma -1.53E+02 1.73E-03
-57.25428684 0.00186
sum 163.4292714 0.00254
min. f 16.33954 kg




8. Future work

3% 35 3235 299 3 Y4
cEERECIEEE L

32 AA (SR v, YA, ete.)

Represented by A.U.D.



Reference

1. Mechanics of materials, P. Beer, Mc-Graw Hill, 2006.07.26

2.9°) &% °)-8¥ AF-E 2J =49 F29Y R YA (Structural
Analysis and Optimal Design of Front Bumper for Automobiles by using the

Beam Theory) , 219 ¥, ko) 3} 3 =) ¥9),1998.12

3. 4. 5894 AW 4 HE FA A9 3 I F(Astudy on

Improving a repairability and damageability by verify ing a bumper mounting

characteristics), 23 %] 9, 3+°Fd 3} A+ o ¥}+93, 2000.6

Represented by A.U.D.



