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Modeling and analysis of mechanical behavior of traction elevator frame column structures
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Abstract: The car frame is the main load-carrying structure of the traction elevator. The mechani-
cal property of the car frame affects the safety and reliability. However, the traditional mechani-
cal analysis and design calculation are too simple and conservative in causing high weight and
cost. To solve the problems above, the analytical modeling and finite element analysis (FEA) are
conducted to study the mechanical behaviors of the car frame and strength calculation method for
the columns. Firstly, based on the typical structures of traction elevator frame, the force route in
the car frame is analyzed with a simplified mechanical model established. Secondly, the mechani-
cal analysis and modeling of the columns are conducted respectively for uniform, right loading and
rear loading conditions. The maximum stress of the dangerous section is obtained. Finally, FEA
and mechanical experiment on elevator frame are conducted. It indicates that the analytical results are accu-

rate, and that an effective method for mechanical analysis and strength calculation is provided.
Key words: traction elevator; car frame; mechanical analysis; analytical modeling; finite element

analysis
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Fig. 1 Diagram of the traction elevator frame structures
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Fig. 2 Mechanics transmission route of elevator frame
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Fig. 4 Mechanical analysis of elevator

frame in uniform condition
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in right loading condition
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