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Development and application of
automated analysis modules for
structural optimum design

Bor-Tsuen Wang *, Wen-Chang Tsao *, Ching-
Huan Lin !, Ying-Hui Wu ?
National Pingtung University of Science and
Technology, Dept. of Mech. Eng.,912,
Pingtung, Taiwan
2 National Nei-Pu Senior Agricultural-
Industrial Vocational School, Dept. of Mech.
Eng., 912, Pingtung, Taiwan

ABSTRACT
To simplify and accelerate the analysis process of
optimal design, this work integrates the ANSYS

optimization solver and the MATLAB Graphics User
Interface (GUI) module to develop a general-purpose
module that can be applied to automated analysis of
structural optimization design. The application of this
analysis module requires the structural forward analysis
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APDL execution file of ANSYS software. The execution
file must clearly define the optimization design problem,
including design variables (DV), objective functions
(OBJ), and constraints/state variables (SV). Through the
GUI module, one can select the optimization analysis
method and related parameter settings such as the iteration
number of optimal solutions, and then start and perform
the optimization analysis. After completing the
optimization analysis, one can instantly observe the
analysis results and trend analysis of the objective
function and design variables, and obtain the comparison
results between the initial and optimum design. This work
presents three optimum design case studies, including:
lightweight design of trapezoidal cantilever beams,
material parameter verification of wooden plates, and
geometric dimension design of dual-tone chimes, to
confirm the feasibility and correctness of the GUI analysis
module. The developed optimum design automated
analysis module can not only simplify the user's operating
steps, but also effectively reduce the effort in time
consuming post-processing. This optimum design
automated analysis module can be applied to different
engineering practices in the future.
Keywords: structure, optimum design,
analysis, module

automated
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