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ANNOTATION 

According to 2015 data, 11 UZ ELR electric locomotives were imported from China. 

The electric locomotive is equipped with a modern control system TCMS, 

manufactured by TOSHIBA, which protects the electric locomotive from overloads, 

faults and notifies the driver in a timely manner. In other words, the electronic 

equipment of the electric locomotive shows through the monitor the settings of the 

systems. However, the transmission of gears in the traction reducer has some 

disadvantages. To prevent such inconveniences, it is necessary to improve the quality 

of timely technical inspection and repair of electric locomotives UZ ELR. 
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Uzbekistan's railways have had a number of modern freight and passenger electric 

locomotives in recent years. In order to extend the working life of these electric 

locomotives, their various units are repaired or undergo technical inspection. In 
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particular, there are a number of shortcomings in the repair of the drive gears of 

asynchronous torque electric motors. We know that usually the drive gear of many 

torque electric motors is installed on the torque electric motor rotor shaft at a certain 

temperature. A number of the following unpleasant situations are observed when the 

18 CrNiMo7-6 drive gear is heated in the SEA-107E asynchronous torque electric 

motors of the UZ ELR electric locomotive  (1-future. А and B): 

- breakage of the teeth of the driving gear; 

- loss of accuracy of installation on the rotor shaft as a result of overheating; 

- loss of properties of the material composition of the driving gear; 

- reduction of working life efficiency, etc.; 

  
A B 

Figure 1. Errors in the warm-up of the drive gear 

 

The technical parameters of the pulley reducer are shown in the table below. 

Table -1 

Technical indicators of the puller reducer 

Transmission ratio 101/21=4,81 

Dental module 9 

Twist angle 8 ֩С 

Pressure angle 20 ֩С 

Gear transmission material 18CrNiMo7-6 

 

The technical parameters of the 18CrNiMo7-6 drive gear are shown in Table 2 below. 
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Chemical composition of 18CrNiMo7-6 gear in % 

Table - 2 
С (Carbon)  Si (Silicon) Mn 

(Manganese) 

P  

(Phosphorus) 

S  

(Sera) 

Cr 

(Chrome) 

Mo  

(Molybdenum) 

Cu  

(Med) 

Ni  

(Nickel) 

Fe (Iron) 

0,15-0,21 0,15-0,40 0,5-0,9 <0,025 <0,0

35 

1,5-1,8 0,15-0,35 <0,4 1,4-1,7 Rest 

 

Increasing the content of silicon (Si) up to 0.10% leads to an increase in recyclability. 

In this case, the content of manganese (Mn) can be increased to 0.15%. 

In order to avoid the situations in the above picture, when installing the driving gears 

in this type of asynchronous torque electric motors, heating installations at a certain 

temperature are abandoned and the cold condition is installed by applying hydraulic 

pressure. In this article, we will consider the procedure for installing the drive gears 

on the rotor shaft in a cold state in asynchronous torque electric motors. In this case, 

we use hydraulic pressure devices with two different types of pressure manometers. 

These devices have almost the same structure and perform two different tasks (Figure 

2). So, our first hydraulic pressurization device is composed of an oil storage box 1, a 

pressure gauge 2, a tube 3 for sending liquid under pressure, a handle 4 for driving 

liquid under pressure, and a support 5. 

  
a b 

Figure 2. a) gear cold pressing device, 

b) connecting the tube of the pressing device to the cylindrical support. 

 

The other end of the pipe 3 is connected to a cylindrical support fixed in the center of 

the rotor shaft, and the fluid under pressure leaks out under high pressure through 

the inner channels of the rotor shaft between the outer diameter of the shaft and the 

inner diameter of the driving gear, expanding the inner diameter of the gear. 
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The second device is installed in the same way. These two devices are almost identical 

in structure and perform two different functions. So, the first hydraulic pressurizing 

device expands the gap between the outer surface of the rotor shaft and the inner 

surfaces of the gear as mentioned above, and the second device, under full pressure, 

makes horizontal displacements of the gear along the axial direction of the shaft. This 

process can be seen in full in Figure 3 below. 

 
Figure 3. The process of cold fitting the gear to the rotor shaft 

 

In this case, the first and second hydraulic pressurizing devices are parallel, that is, 

when the first device is given a pressure of 50 MPa, the second device is also given a 

pressure of 100 MPa. Then, due to the pressure of 50 MPa provided by the first device, 

the internal diameter of the gear expands, and at the same time, the second device, 

with a pressure of 100 MPa, ensures that the gear moves inwards in the direction of 

the rotor axis. In this case, it will be possible to see how far the gear has moved with 

the help of an indicator installed on the side of the gear. This process is repeated 

several times, and the pressure in the first device is brought up to 600-650 MPa, and 

the pressure in the second device is brought up to 1200-1300 MPa. In these pressure 

readings, it is possible to see that the desired result has been achieved by moving the 

indicator pointer along the shaft axis in the range of 1-2 mm. In this process, the main 

thing to pay attention to is the correct installation of the pressure pipes, that oil does 

not leak out of them, the change of the manometer indicator, it is necessary to 

constantly monitor the movement of the indicator. 
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Conclusion 

It is known to us that the UZ ELR electric locomotive is the most modern freight 

electric locomotive on the Uzbek railways, and the efficiency of its work is also very 

high. Based on this, it is necessary to carry out repairs based on the technical 

indicators of its parts even in the process of maintenance and repair of this electric 

locomotive. 
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