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Case Study 
Lowest eigenfrequency maximization of an oil pan by 

topology optimization 
 

 
 

SOFTWARE 

CAD and FEA model:  

PTC Creo 3.0 

Optimization:  

CAESS ProTOp 4.0.8  

﴾extended with development modules for 

eigenfrequencies﴿ 
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Model – Fixed domain 
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Model – Free ﴾optimization﴿ domain 
 

 



CAESS 
Center for Advanced Engineering Software and Simulations 

 
 

4‐13 
 

CAESS d.o.o.  Tržaška cesta 65, SI‐2000 Maribor, Slovenia  www.caess.eu 

Model – Initial design with fixed ﴾white﴿ and free optimization ﴾green﴿ domains 
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FEA model 
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Optimization model – Fixed domain 
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Optimization model – Fixed and free domains 
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Results – Final design and lowest eigenmode 
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Results 
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Results 
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Results 
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Results – fixed, initial free, and optimal free design domains 
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Model data and results in numbers 
 

 

FEA   

 Model 1 Model 2 

Elements type and number TTH4; 2.401.495 TTH4; 7.124.434 

DOF 1.296.930 3.741.342 

 

 

Structure   

 Initial – fixed domain Optimal – fixed domain + ribs 

Volume, mm3 7,936e+05 9,079e+05 

Lowest eigenfrequency, Hz 917 2354 

 

 

Optimization CPU time: 4 hours ﴾PC with i7 3770K CPU, 32 GB of RAM﴿ 

 


