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Lightweight design for windlass base frame using optimal design technique
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Abstract: The widlass base frame which is currently used is designed by lots of volume and costs so as to
obtain high rigidity in spite of the greatly external load. The purpose of this research is to draw conceptual
design of optimal design which can satisfy high rigidity existing windlass base frame has and lessening the
body at the same time. Therefore, it progressed conceptual design by applying Topology optimization and Size
optimization based on the finite-element analysis for the early model and indicated the result by comparing
the early model with optimized model. As the result of Topology optimization, its stress was increased by
about 6MPa and weight was decreased by about 560kg in comparison with the early model. In addition, in
case of Size optimization, its stress was increased by about 7MPa and weight was decreased by about
1,560kg in comparison with the early model.
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Figure 1: Design variables a, b, and ¢ for a solid

design element
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Figure 2: Initial model

Table 1: Material Properties

Young’s . Yield .
. Poisson; Density
Material | Modulus . Strength
S ratio (kg/m3
(GPa) (MPa)

DH36 210 0.266 355 7,800
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Figure 3: Finite element of initial model

All DOF“0"

Figure 4: Initial boundary conditions
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Table 2: Load conditions

Brake Driving | Driving | Support | Support
hoding Pinion Pinion link link
(Fy) (FyD) (Fz1) (Fy2) (F3)

1927.1 -83.8 305 21289 7811
kN/m kN kN kN kN

Figure 5: Initial load conditions

Figure 6: The FEA result of the initial model
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Figure 7: Topology optimization of design and
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Figure 9: Topology optimization of redesign model

Figure 11: Finite element of redesign model
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Figure 10: The FEA result of the topology
optimization modify model
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Figure 13: Modify load conditions
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Figure 14: Size optimization of design and
non_design
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94 HA3le] 93 Windlass Base Frame 3% A7

Figure 16: Size optimization of redesign model
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Figure 17: The FEA result of the size optimization
modify model
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