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Case Study

Lowest ejgenfrequency 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
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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

&8 ProTOp - EAModal\QilPan\QilPan1.ptop

I File - Help -

Model Optimization Settings

@ Source ... ﬂ Import ﬁPlepale -

Load case files ~ | QilPan.fnf

Include  Active ImpFac FileMame Motes
» @ 1 ModellCase0001.femm | LC_0001_CILPAN

LCaseld SEner BS5tress MaxEAMS

> Fy: 8.012164E+01

> Fz: 0.000000E+00
nodes: 1248373
elements TTH4: 7124434
elements HXHE: 0
elements TTH10: O

= 3741342

é:) Geometry - &j View -

6-13

4 b Maximize x Suspend

ilPanl.ptop oI 2

| Vertices: 191767 Triangles: 383606 BBox 3.96e+02 8.70+01 252e+02 .:
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Optimization model — Fixed and free domains

&2 ProTOp - EAModal\OilPan\OilPanT.ptop

Help -

Model Optimization Settings

@ Source . ﬁ Import ﬂPlepale -

Load case files |0iPan.fnf

Include  Active ImpFac FileMame Motes
4 1o ModellCase0001.femm | LC_0001_OILPAN

LCaseld SEner BStress MaxEAMS

Rezultant Fy: B8.012164E+401

Rezultant Fz: 0.000000E+00Q
nodes: 1348373
elements TTH4: 7124434
elemen HXH a
elements TTH10: 0O

Load case: 1

Max number of DOF: 3741342

éj Geometry ~ &J View - 4 b Maximize x Suspend

Generator: 1.03sec | | Vertices: 140097 Triangles: 280266 BBox: 3.96e+02 8.70e+01 2.52e+02
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Results — Final design and lowest eigenmode

1 CAESS ProTOp - | X

File - . Help - ”_\. Geometry - View ~ Maximize Suspend Session.gr
I~ 2] L& L& 12 S

Model Optimization Settings

’ Start session  ~ r\ Run cycles = ll Pause cycles -
-

. End session

|:| Auto run after session start |:| Use semi-elastic-plastic model
|:| Double-precision solver Yield stress factor
Cycles Min | 3 E| Max | 100 E| Yield hardening factar
(®) Target volume part [%] Material redistribution rate
Low . High
O Target Mises stress 100.0 E
O Target max displacement 1.0000 E Fields and step smoothing
Low . High
H Save ... |

LCaseld SEner BStress MaxU MaxEAMS ImpFac

ProTCp startup at: 23. 08. 2015 22:36:30

Retrieving local machine info ...

Operating system: Microsoft Windows NT &.2.9200.0; &4-bit
Number of processors: 8

System memory: 32768 MB

Available memory: 26244 MB

U=sable memory limit: 26944 MB

Stalus| | i Generator: 0.52 sec | | Vertices: 203163 Triangles: 410398 BBox 3.96e+02 8.70e+01 2.52e+02 .:
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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)
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