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Abstract: For the input coupling and output coupling issues of compliant mechanisms with multiple degrees of
freedom, a method for topological design of fully decoupled compliant mechanisms with multiple materials is
presented. The multiple materials interpolation model based on the element stacking method is adopted. The
maximization of the weighted sum of multiple output displacements is applied as the objective function. Both in-
put coupling and output coupling constraints are proposed to suppress the coupling issues. The coupling con-
straints and the structural volume for each material are used as the constraints. The model for topological design
of fully decoupled compliant mechanisms with multiple degrees of freedom using multiple materials is estab-
lished. The method of moving asymptotes is adopted to solve the topology optimization problem. The obtained
compliant mechanisms considering the coupling issue is different from those without considering the coupling is-
sue. Both input coupling and output coupling of compliant mechanisms with multiple degrees of freedom can be
suppressed effectively. The input and output motions of the compliant mechanisms can be completely decoupled.

The influence of different coupling coefficients on the results is analyzed.
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Fig.1 Design domain for topology optimization of multi-

input—output compliant mechanisms
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(b) Input coupling issues
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Fig.2 Schematic diagram of the input and output
coupling issues for compliant mechanisms with multiple
degrees of freedom
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Fig.4 The topological configuration of the multi-material
compliant mechanism obtained by topology optimization
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Tab.1 Results of multi—-material topology optimization of multi-input—output compliant mechanisms with decoupled
constraints and without decoupled constraints

Topology optimization model g o, o, | Up U , W, 5
Without decoupled constraints 115423 10.281 4 -3.374 8 1.648 9 6.964 2 1.648 9
With decoupled constraints 10.424 5 4.818 3 -0.064 6 -0.003 3 0.076 3 -0.003 3
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Tab.2 Results of multi-material topology optimization of multi-input—output compliant mechanisms with decoupled
constraints under different coupling coefficients

Different coupling - - N N

coefficients o o, oz 1 U,y oy 5 Un p
&=n"=0.1 10.098 7 4.909 2 -0.209 0 0.227 2 0.237 2 0.227 2
&=7"=0.01 10.424 5 4.818 3 -0.064 6 -0.003 3 0.076 3 -0.003 3
&'=1"=0.001 10.449 9 4.776 2 -0.019 5 0.000 5 0.024 8 0.000 5
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Fig.6 The topological configuration of the multi-material
compliant mechanism obtained by topology optimization
with decoupled constraints
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