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Topology Optimization of Fixture in Exhaust

System Converter Vibration Test
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Abstract: Based on the Topology Module of Altair HyperWorks, the optimization of
fixture in exhaust system converter vibration test was performed. Modal analysis,
frequency response analysis and PSD random analysis were performed to check if the
optimized model met the frequency and stiffness targets. This paper demonstrated that
the Topology Module of Altair HyperWorks was a very effective tool in designing economic

test fixture.
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Figure 1 Flow Chart of Test Fixture Topology Optimization
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Figure 2  Original Design of Test Fixture (a) CAD Model (b) FE model.
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Figure 3  Element Density Contour of Topology Design
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Figure 4  FEA Model after Optimization
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Figure 5 Mode Shape of the Optimized Model
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Figure 6 FEA Model of Assembly and Displacement Input
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Figure 7 Variation of Transmissibility of Fixture with Frequency
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Figure 8 Fixture after Redesign
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Figure 9  Mode Shape of the Redesigned Fixture
lI | Upper connection point ™ ra \ \
B I/ 900002 .-'/ \‘H_,"r \:':l LoCler'l,connection point
( | / 1\ |, 900003
o | ! \
|'I || ] ! \ !
i » II| | || II-' \ "|1
i - |II A | |II i \ X
: J I\ |'II PN \
. r | !
I '/ z._r 1 Ill I-'rl".l I|I / lIII\"\. I‘\
in __,-"I":f_-. IIII Il_,lII I|I II lllr -\.\
b |
N .'.__-iu | gy IH}{:’:} L 'y ﬂ_ oy Bt At . \'-.‘:I ool Sl
= Excitation Input _"'Ir \‘“- = \\/_—

10

Max. Stress
4.14MPa

Max. Stress
5.85MPa

Excitation Amplitude - 35g Excitation Amplitude - 50g

11 PSD

Figure 11 PSD Random Analysis Results of Redesigned Model
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