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WHAT IS TOPOLOGY OPTIMIZATION?



APPLICATION CASE



SLM 3D PRINTING
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MAXIMUM FORCE CALCULATION PROCESS 



MAXIMUM FORCE CALCULATION 

출처: DESIGN & ANALYSIS OF ROCKER ARM SUSPENSION SYSTEM USED IN FSAE



Complex Force 2 (Bumping)Complex Force 1 
(DownForce)
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MAXIMUM FORCE CALCULATION 
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FULL 
MODEL



SUSPENSION GEOMETRY
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DESIGN TARGET

VON MISES STRESS [MPA] : ~184(CNC), ~173(TOPOLOGY)

SAFTY FACTOR : 1.5 OR HIGHER01

02

0

3

MAXIMUM DISPLACEMENT [MM] : 1 MM



CNC ROCKER ARM MODEL 
DESIGN



LOAD CALCULATION

F = 1715 
N

R1 = 1550 
N

R2 = 1537 
N

F = 1715 
N

R1 = 1550 
N

R2 = 1537 
N

45°

10.896°

11.6

1715 x L1= R1 x L2



CASE 1

CASE 2

CASE3

LOAD CALCULATION

178Mpa 
0.41mm

166Mpa 
0.51mm

3.55x10^-4Mpa 
0.15mm



DESIGN SPACE FOR 
TOPOLOGY



IMPORT TO INSPIRE

TOTAL DESIGN SPACE MASS : 1466 G



ROCKER 
V1

% OF TOTAL DESIGN SPACE VOLUME : 18% (263 G)



ROCKER 
V2

% OF TOTAL DESIGN SPACE VOLUME : 12% (178 G)



ROCKER 
FINAL

% OF TOTAL DESIGN SPACE VOLUME : 10% (151 G)



ROCKER 
FINAL

• 0.078 
MM

• 132.2 MPA



IMPORT TO CAD 
MODEL





DESIGN TARGET CNC MACHINED
TOPOLOGY 

OPTIMIZATION

VON MISES [MPa]
~184 (CNC)

~173 (Topology)
178 132

SAFTY FACTOR 1.5 1.55 1.97

MAXIMUM 
DISPLACEMENT [mm]

1 0.51 0.078

WEIGHT [g] 251 187

COMPARISO
N

,



COMPARISO
N

• HIGHER SAFTY FACTOR

• SATISFYING MAXIMUM DISPLACEMENT CONDITIONS

• 25.5% LIGHTWEIGHT DESIGN



FUTURE IMPROVEMENT

• ADD COMPOSITE VARIABLES (SUCH AS VIBRATION)

• OPTIMIZATION WITH MORE CAE INTERPRETATION (LIGHTWEIGHT)

• LIFECYCLE CALCULATION WITH FATIGUE ANALYSIS



THANK YOU
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