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Abstract: In the article, the analysis of the working processes of the cargo carts 

showed that as a result of the operation of the cranes, due to a sharp change in the 

height of the cross-section of the beam in all directions, tensile furnaces appear. A 

constructive solution to this problem is proposed. The problem was solved by 

developing wheel blocks and installing them on the crane's metal structures. At the 

same time, the development of holes in the wheel blocks in different directions 

allows it to be placed in different versions in the metal structure of the crane. 
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Introduction 

Analysis of crane defects when using cranes in production processes [1,2] showed 

that in existing metal structures in production, a change in the height of the cross-

section of the cross-section leads to the formation of loads in different directions 

where it is. not great. In the process of fastening the cargo carriage of the overhead 

crane to the metal structure of the crane [3], the installation of the bushing on the 

curved transitions of the upper plate presents great difficulties. The resulting gaps are 

filled with additional melting and metal welding, which leads to the appearance of 

welding defects. The design of the joints of fastening the wheels to the metal 

structure of the crane does not allow the creation of high-quality welded seams. 

Main Part 

The stress concentration in the node under consideration is reduced due to the use of 

walking devices, including cylindrical bushings. This type of box is flanged and 

interacts with the beam webs over a large area. This leads to an even distribution of 

stress (Figure 1). 

Wheel block designs are common in overhead crane construction (Figure 2).The 

wheel unit is a separate assembly unit consisting of a housing 1 and rolling bearings 2 

and an axle 3 on which the steering wheel is mounted. 
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Figure 1. Arrangement of a cylindrical bushing on a longitudinal girder of an 

overhead crane:1 - cylindrical box; 2 - gear motor; 3-longitudinal beam 

 

а) b) 

Figure 2.Wheel blocks used in cargo carts: a - general view of the wheel unit;b - 

fastening the wheel block to the metal structure (1 - housing; 2 - bearing assembly; 3 

- wheel; 4 - mounting hole) 

There are design solutions with the direct installation of a geared motor on the wheel 

unit. One of the main advantages of wheel units is their versatility. 

The presence of a large number of holes on the surface of the body allows the unit to 

be attached to the metal structure of the cargo trolley in various versions (Fig. 3). 

 
Figure 3. Variants of fastening wheel blocks to metal structures of transport 

vehicles 
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Conclusion 

As a result of the analysis, it is possible to derive design solutions that are 

characteristic of many modern crane trolleys. 

1. Speeds up the assembly process and simplifies installation. In addition, the 

modular design allows changing its basic parameters by quickly replacing individual 

modules. 

2. Cylindrical bushings are common. Their use reduces the stress concentration that 

occurs in the upper part of the axle beam. 
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