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Study on Lightweight of Inbound Baggage Turntable
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(Logistics Engineering College , Shanghai Maritime University, Shanghai 201306, China)

Abstract ; In order to reduce the mass and the manufacturing cost of the baggage carousel, the lightweight design was

carried out. The solid model of the frame, which is the main load-bearing part of the inbound baggage carousel, was

established by SolidWorks, and the statics analysis and modal analysis of the frame were carried out by ANSYS

Workbench module; the topology optimization of the support plate structure in the frame were adopted, and the

lightweight design of the frame was carried out according to the optimization results. The simulation results show that the

proposed lightweight frame meets the design requirements and its mass is reduced by 20.35% . The study achieves the

goal of lightweight design, reduces the production and manufacturing cost and improves the product competitiveness.
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Baggage carousel linear section frame
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Figure 2 Simplified model of linear frame
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Figure 3 Frame constraint diagram
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Figure 4 Frame loading diagram
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Figure 5 Frame stress nephogram

i }1/MPa
115.300 0

76.870 0

384350

0.0000
0.00 10.00 (mm)
[

-1
5.00 Za—by

H6 MRRKKRET

Figure 6 Maximum stress of frame
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Figure 7 Frame displacement nephogram
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Figure 8 Topology optimization results of

support vertical plate
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Figure 9  Geometry of new support vertical plate
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Figure 10  Stress nephogram of optimized frame
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Figure 11  Displacement nephogram of

optimized frame
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Table 2 Comparison of main parameters of

frame before and after lightweight
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Table 3 Common external excitation

frequency of baggage turntable
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Figure 12 Figure of first ten vibration modes of frame after lightweight
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Figure 13 Figure of first ten vibration modes of frame after lightweight
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