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Abstract: as a lifting machine, the construction hoist is one of the important 

equipment for the construction industry to realize mechanization and automation 

improve labor efficiency and reduce heavy labor. Now in production and life the degree 

of mechanization is getting higher and higher. Machinery has gradually changed from 

the original auxiliary equipment to indispensable special equipment. With its own 

advantages and widely used in all aspects of the construction industry building hoist 

has become a hot research problem in the domestic and foreign research of the 

machinery industry. This design I studied the winch belongs to the JM series slow 

winch. The transmission system has chosen the most practical two stage reducer of 

cylindrical gear. On the reel side, after many investigations and analyses I finally 

finalized the welding drum commonly used in the construction industry. For some small 

parts, this design is also carefully designed, for example, wire rope, pulley, ratchet 

wheel, pawl, etc. The braking device has also been investigated in many aspects. 

Finally, a practical and convenient hoist is designed.  
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1. Introduction 

In the past few years, the real estate industry has been so hot that the construction 

machinery industry has accepted the realistic test. Once the construction industry 

needs rapid development, can our machinery manufacturing industry complete the 

corresponding tasks? This is a question that deserves our careful consideration. 

Because of its small volume and simple operation, the construction winch is deeply 

loved by the construction industry Lifting heavy loads is one of the most important 

tasks of hoists. With the progress of the times, tower cranes and truck cranes can 

replace the hoists. However, in practical applications, tower cranes are huge, 

cumbersome, inconvenient to move and expensive. Cannot be accepted by the 

construction industry, so the status of hoists cannot be replaced in ancient China, there 
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were records of windlass research, and around 70s, it reached a peak. After entering 

the new stage of the hoist, in order to standardize the industry, a series of GB 

regulations have been promulgated. Compared with our country, the types of hoists are 

richer and more widely used than foreign countries. Even with the rapid development 

of technology, the hoist is still the main building equipment, active in the world market. 

In the development of the hoister in recent years, the winch has the trend of 

large-scale development, in order to increase the scope of its application, and many 

advanced hoists have already had the corresponding electronic control system, and 

have made the corresponding improvement to the power system, etc. With the 

development of science and technology, it is very necessary for our country to lag 

behind with other countries and further study on winches. 

 

2. The Basic Classification of the Hoist 

There are many classifications of hoists. Because of its wide application and numerous 

industries, its classification methods are numerous. 

From the wire rope alone, it can be classified according to the rated tension of the wire 

rope or the speed of the wire rope. According to the size of the speed, it can be divided 

into low speed, medium speed and high speed. A special hoist can be variable speed, 

and can be divided into two speeds, single speed and so on. The number of reels can 

be classified according to the number of reels. The number of reels will directly affect 

the size of the hoist, although it can be divided into single, double and multi barrel. But 

the main function of the reel is only one, and the rest of the reels only play a 

supplementary role. From the rest of the structure of the reel, it can be classified 

according to the motor, and it can be classified according to the choice of the 

transmission form, and the other is to consider the use of the machine. Although there 

are so many classifications, there may be many industries involved, but in the process 

of design and manufacture, it will be particularly troublesome and particularly 

unreasonable to make the hoister so clearly made, so in the process of design, it is 

usually a high standard set up so that the machine can be designed. This machine can 

be designed to meet many occasions. 

 

3. Winding Drum 

3.1 The Structure and Material of the Reel 

Reels are divided into casting spool and welding drum according to different 

manufacturing methods. Casting reel is economical and mature in technology. 

Construction winches usually use this form of reel. According to the number of winding 

layers, it is divided into two kinds: winding and multi-layer winding. The multi-layer 

winding drum is the machine used by the construction industry. In addition, according 
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to the integrity of the structure and whether there are stiffeners, it is also divided into 

the whole type drum, split matching drum and stiffened plate drum, and no rib plate 

drum. Considering the practicality, cost and satisfaction of the reel, Q235 is adopted in 

this design. 

 

3.2 Reel Shaft 

Whether the whole hoist can work properly is closely related to whether the drum can 

withstand the corresponding strength. The strength calculation of the reel shaft must 

be treated very formally. The design of the reel shaft is a very important step in the 

design of the hoist, so this design not only designed the shaft, but also carried out a 

more scientific strength check, including the static strength, fatigue strength and so on. 

The simpler and better the reel shaft in the design process, the minimum stress of the 

reel shaft is a basic principle in the design of the reel shaft, it is shown in figure 1. 

 
Figure. 1 Reel shafting structure 

 

3.3 Reel Shaft Strength Check 

The reel shaft is fixed on the welded steel bracket with an axle end baffle. When the 

shaft is not moving, the shaft should calculate the two limit positions of the wire rope 

in the drum. Through the analysis, it is known that when the wire rope is in the right 

limit, the shaft is subjected to a large force, and the strength is calculated at the right 

limit position of the shaft, it is shown in figure 2. 

 
Figure. 2 Axial force analysis diagram 
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4. Conclusion 

Through the above section of the calculation verification, and analysis, the design is 

very reasonable and practical, not only to meet the practical requirements, but also to 

take into account the economy, practicality. The winding of the hoist drum is a 

multi-layer winding of steel wire rope, and the stress is very complicated. As an 

important part of the construction hoist, it is very important for the safety and reliability 

of the construction hoist. The winding drum of this design is carefully designed. Every 

little detail has been carefully considered, and I strive to design every detail. 
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