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1. Introduction



2. Motorcycle swing arm component

Figure 1.  Sample of motorcycle swing arm in production



3. The Topology Optimization Process

Figure 2.  Topology Optimization Process using Tosca Structure and Abaqus
(picture based on Tosca Structure documentation[1])



Figure 3.  Abaqus Finite Element Model of the Optimization Design space used by 
Tosca

Table 1.  Finite element model characteristics.
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Number of 
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nodes

Volume



Figure 4.  Frozen areas definition (red zones) and material pull direction definition 
in Tosca Analysis

Figure 5.  Load Case 1: Service loads acting on swing arm due to passenger load.



Figure 6.  Load Case 2: Service loads acting on swing arm – torsional load

Figure 7.  Load Case 3: Service loads acting on swing arm – lateral bending load



Figure 8.  Casting Design Variable Constraint in Tosca Structure

Figure 9. Maximum Member Size Constraint in Tosca Structure



4. Optimization Results

Figure 10. Swing arm optimized shape – Tosca Report View



Figure 11. Swing arm optimized smoothed shape – Tosca Smooth View

Figure 12. Swing arm optimized smoothed shape – Stress Contour Map



5. Conclusion

Figure 13. Polygonal clay part obtained from FEM

Figure 14. Casting virtual evaluation
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