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Structural Optimization of a Stack-manipulator for Packaging

ZHANG Bi-tao, HE Wei-feng
(Guangdong University of Technology, Guangzhou 510006, China)

ABSTRACT: The work aims to optimize the structure of a stack-manipulator for packaging with Ansys Workbench, so as
to reduce the structure weight and improve working efficiency and positioning accuracy of the manipulator. Modeling of
the manipulator was done and the static and modal analyses were carried out with stress analysis software. The key struc-
tural parts of the manipulator were topologically optimized through the variable density method of topology optimization.
Under the condition of satisfying the overall strength of the manipulator, its qualitative distribution was changed and a
reasonable driving motor was selected in order to realize less vibration and light weight of the manipulator. In conclusion,
the variable density method of topology optimization is an effective and feasible way for structural optimization of the

manipulator and improving its work efficiency.
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Fig.1 Structure diagram of manipulator
N TAETHUE T 80 BRoc o, & A ML THY
SRR ARGEHLIR T S TTIE R 5 2 kR
220 X8 BB T R R M it B2 2 i AN R B R S B
TR FUR A RRAED 0, X T 2GR A, Tk
O AT RS AR R (7 R ar Y DL 2,

2 ABRTHWH

2.1 BESW

SCHBFFE AT WL 1, R K R NVE
AR EHEHIER G 4 (1060 ), A F 28 I3 3 ik %

B2 HLAT RO AR K 52
Fig.2 The simplified model and structural stress of manipulator
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Fig.3 The total deformational of manipulator
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Fig.4 Topology optimization results of manipulator
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Fig.5 The parameter of cut material of manipulator dimension
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Tab.1 The three groups optimal value of optimization
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Fig.6 The structure of main components of manipulator
after optimization
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