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Topology Optimization of the Compliant Mechanism for Shape

Change of Airfoil Leading Edge
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Abstract : Distributed compliant mechanisms were introduced into the research on compliant airfoil to achieve
the shape change of the leading edge and to decrease the weight. A compliant mechani sm topology optimization
model was presented , which was based on the solid isotropic material with pendlization (SIMP) mode , to try
to minimize the deviation between the deformed and target shapes. At last a Matlab program was developed to
achieve the topology optimizations of the compliant mechanisms, one of which was reconstructed and analyzed
in Ansys9. 0 too. The influence caused by the volume fraction, the place of actuator and the weight factors
were studied in detail. The results show that the mechanism can make the leading edge change about 0-8 14°,
which proves the posshility of the method in this paper.
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Fig 1 Fowchart of the optimization program
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Fig 2 Initial desgn area
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Table 1 Comparison between the target and real outputs

X y X y

1 -04348 -2 8638 0 2

2 -12213 -4 4449 1 4

3 +1 5453 -85786 2 10

4 +2 1495 -85786 1 8

5 +1 7417 -84011 0 6
3 ,
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Fg 3 Results of topology optimization with different vol-frac

tions
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Fig 4 Results of topology optimization with different actuator

postions
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Fig 5 Resultsof topology optimization with different weight fac

tors
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Fig 6 Result of FEA
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