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Abstract

To improve the endurance of the arm about one type excavator, this paper used the OptiStruct
software to do optimization on the arm. In conceptual design phase, the topological optimization
is used to define the total material layout. Based on the result, the original model is designed. And
then the size optimization is used on the model. The new structure is design based on the result. It
did FEA on the new structure and compared it with the old structure. The stress of the new struc-
ture on which positions we focused is 20% lower and the mass is 15 kilograms lower. At last, the
verification test is done. It indicated that the design life of the new structure is one time higher
than the old structure.
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Figure 1. Topological optimization model
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Figure 2. Topological optimization of arm
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Figure 3. Size optimization model
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Figure 4. Design variable
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Figure 5. Comparing the stress result of new and old
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Figure 6. Strain gauge position
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Table 1. Comparing the stress of new and old
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Figure 7. Calibration test
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Figure 8. Comparing the test and FEA result
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Figure 9. Verification test of Customer at quarry
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Figure 10. Comparing the stress of old and new structure in test
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Figure 11. Comparing the design life of old and new structure
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