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Lightweight Design of Large-tonnage Elevator Car Frame
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Abstract: In order to improve the mechanical properties of large-tonnage elevator car frame and further reduce the
weight of the car frame structure, a parametric car frame model is established by ANSYS Workbench. The static load &
dynamic load analysis and modal analysis are carried out. The topology optimization model of the bridge bottom frame and
pull rod is established with variable-density method. Based on the topology optimization results, the structure layout of the
original bridge bottom frame and pull rod is reconstructed. Then, taking the minimum total mass of the car frame
structure as the optimization objective and the value range of the standard parameters of the component and the
maximum deformation value of the bridge as the constraint conditions, the size optimization model of the bridge frame is
constructed. In order to improve the solving speed, a discrete parameter fitting design method is proposed for the steel
cross-section, the parameters of the car frame are related to the assembly size and the selection design is proposed
according to the parameter fitting. The parameter selection after optimization is completed. The results show that the
optimized car frame structure can meet the design requirements of lightweight, safety requirement and the mechanical
performance index.
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C: Static Structural
Total Deformation

Type: Total Deformation e
Time: 1

Unit: mm
2023/11/9 13:33

1.911 500 Max
1.702 900
1.494 300
1.285 700
1.077 100
0.868 510
0.659 900
0.451 300
0.242 690
0.034 088 Min
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C: Static Structural

Maximum Combined Stress

Type: Maximum Combined Stress-Top/Bottom o

Unit: MPa

Time: 1

2023/11/9 13:33
19.784 00 Max

16.922 00
14.060 00
11.198 00
8.335 90
5.474 00
2.612 10
—0.249 88
—3.111 80
—5.973 70 Min
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C: Topology Optimization
Topology Density

Type: Topology Density
Iteration Number: 56
2023/11/4 21:53

Remove (0 to 0.4)

[ Marginal (0.4 to 0.6)
[ Keep (0.6 to 1.0)
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C: Static Structural
Total Deformation

Type: Total Deformation
Unit: mm
Time: 1
2023/11/9 10:48
YA

1.859 000 Max
1.659 300
1.459 700
1.260 100
1.060 400
0.860 820
0.661 190
0.461 570
0.261 940
0.062 313 Min

C: Static Structural

Maximum Combined Stress

Type: Maximum Combined Stress-Top/Bottom Y
3
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