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1. Introduction

Automotive bumper
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2. Problem Statement
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3. Data and Information collection

Material properties of Polyurethane

Material properties of AlI6082T6

*Young’s modulus(Mpa) : 4.9

*Young’s modulus(Mpa) : 70000 «Density(kg/m3 ) : 60
*Poisson’s ratio : 0.33 Length(m) : 1.036
*Yielding stress(tens or comp.,Mpa) : 240 Height(m) : 0.045
*Yielding stress(shear,Mpa) : 138 *Width(m) : 0.1

Density( kg/m=): 2773
Length(m) : 1.036
*Width(m) : 0.1

Mass of the car : 1820( kg )

Velocity of the car : 2.235 (m/s)

Some fests you're better off not doing yourself.
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4. Design variables
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5. Objective function

Minimize total mass of the bumper

f = L(AfL oy 2 ﬂlutt(batﬂ&th) Pabsorber )
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6. Constraints




6. Constraints
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6. Constraints

-
Deflection due to transverse loading
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6. Constraints

-
Deflection due to transverse loading

Poly urethane portion

1.Using w obtained previously
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2.Deflection of polyurethane
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6. Constraints

-
Deflection due to transverse loading

Aluminum portion

1.Using w obtained previously
5 2
w=_ [=mv./( L + L
2 240 EAL I AL 2 EPU APU
2.Deflection of Aluminum
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7. Solution

Using Excel solver 35
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7. Solution

Using Matlab Fmincon
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exitflag =

4

output =

iterations: 45
funcCount: 288
Issteplength: 1
stepsize: l.1941e—0ﬂ—,_"S é
algorithm: 'medium-scale: SQP,
Quasi-Newton, line-search’
firstorderopt: 563.0122
constrviolation: -3.5623e-005
message: [1x142 char]

lambda =

lower: [4x1 double]
upper: [4x1 double]

eqlin: [0x1 double]
eqgnonlin: [0x1 double]

ineglin: [3x1 double]
inegnonlin: [3x1 double]

2.757E+05
1.428E+05
3.699E+04
2.385E+08
1.299E+08

{Ap— n"

[si & 7|

n

g2(norma

0.02 0.01317|mm
0.2 0.11971|mm

min. f
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8. Comments

4. | Mot 23 cfATX| 55710
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