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Research on Dynamic Characteristics of the Hoisting Sheave of Floor Type Multi-Rope Friction Hoisting System
LI Weimin, WANG Jinying . LIU Keyu, WU Chao, TANG Zhaoging
(College of Mechanical Engineering and Automation ., Liaoning University of Technology, Jinzhou, Liaoning 121001, China)

Abstract : The hoisting sheave device is a key component used in the mine hoisting system to change the direction, support, and
transmit power of the steel wire rope. Its performance directly affects the operational safety and work efficiency of the hoisting
system. In response to the strong impact and high stress issues brought about by the development of mine hoisting systems
towards deeper, faster, and heavier loads, taken the 1 547.5 m deep mine hoisting system of Shaling Gold Mine as research
object, the optimization of the hoisting sheave structure of hoisting system was carried out to reduce stress concentration and
ensure the safe and stable operation of the hoisting system. Firstly, based on the theoretical principle of minimizing the start-up
impact, the key kinematic parameters of the hoisting sheave were calculated using a trapezoidal acceleration control curve.
Then, ABAQUS software was used to perform transient dynamic analysis on the hoisting sheave. Finally, the design of the
hoisting sheave structure was optimized to alleviate its stress concentration phenomenon. The results indicate that the
trapezoidal acceleration control curve can effectively control the impact load during the start-up and braking phases of the
hoisting system. There is a significant stress concentration phenomenon at the connection between the spokes, rim, and hub of
the hoisting sheave, with a maximum stress of 3.576 MPa. Adding transitional round corners at the connection between the
spokes, rim, and hub of the hoisting sheave structure can significantly improve stress distribution. When the transitional round
corner radius is 40 mm, the stress value on the hoisting sheave is reduced by 22.13% compared to the original structure.
Therefore, a suitable transitional round corner design can effectively optimize the stress distribution of the hoisting sheave
structure and improve the operational stability and reliability of the mine hoisting system.

Key words: Deep mine hoisting system., Hoisting sheave, Impact limitation theory, Transient dynamics, Transitional

round corner
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Fig.1 Structure of the mine hoisting system
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Fig.2 Structure of the hoisting sheave device
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during acceleration lifting
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Fig.14 Stress curves of hoisting sheaves with

different transitional round corners
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