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Optimization Design of Rectangular Large Opening in
Flat Head Based on ANSYS
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Abstract ; In view of the complicated structure of arch-sectioned flat head with large rectangular opening , it is difficult to

analyze the stress with the convention rules. The method of simulating in ANSYS was put forward in this paper, the MPC

contact method was adopted to connect the T stiffener with other parts to obtain the distribution rules of stress. The

analysis of the flat head was conducted by the optimization module of ANSYS under the requirements of strength and

fatigue resistance. The analysis results show that the weight of flat head decreases by 19.6% after optimization, achieve

the goal of lightweight and reduce the manufacturing cost remarkably.

Keywords : arched flat head ; rectangular large opening; ANSYS ; MPC ( multipoint constraint )
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Diagram of simplified local structure
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Figure 1

Table 1  Structure dimension
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Figure 2 Finite element model
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Figure 3 Stress contour of model
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I KA FS: 3.061 mm
I KN )yt /M : 2.204 MPa
I KN KAl : 162.212 MPa
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Figure 4  Stress contour of flat head
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Figure 5  Stress contour of door frame
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Table 2 Intensity evaluations of each path
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Table 3 Ranges of design and status variables
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Figure 6  Optimization curve of design variable
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Figure 7 Variation of volume with

number of iterations
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Table 4  Optimization results of design variable mm
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Figure 8 Stress contour of optimized structure
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Table 5 Intensity evaluations of each
path after optimization
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Figure 9 Stress amplitude contour of

twice fatigue after optimization
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