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Abstract: A special press assembly for a rolling bearing assembly is introduced in this 

paper. The main principle is to press the bearing into the workpiece matching with cold 

pressing. Firstly, the technological process of the press mounting of the press 

mounting machine and the calculation of the bearing capacity of the rolling axle are 

introduced. Then, AMESim software is used to model, set parameters and simulate the 

hydraulic system of bearing press. The dynamic response curve of hydraulic system for 

shaft bearing loading is obtained. Finally, the main technical parameters affecting the 

dynamic response of the hydraulic system are analyzed, which is of great significance 

for the subsequent optimization design of press mounting machine. 
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1. Introduction 

With the continuous development of human society, people's demand for mechanical 

products is getting higher and higher. For mechanical products with high accuracy and 

reliability, the installation of bearings directly affects the mechanical properties of the 

entire product. The dynamic response analysis of the hydraulic power part of the 

bearing press by AMESim software can make us understand the dynamic changes of 

the related parameters in the bearing process. By adjusting and optimizing the 

pressing parameters, the optimal dynamic loading curve of the hydraulic power system 

is obtained. 

 
2. Technological Process of Bearing Pressing1.  

The rolling bearing is pressurized by an axle loader. The process is as follows: the inner 

ring of the bearing is pressed onto the rotary shaft, and the outer ring of the bearing is 

pressed onto the bearing seat. According to the technological process of rolling bearing 
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pressing, kinematic analysis is carried out to determine the technical parameters of the 

technological equipment. The specific loading process is shown in Figure 1. The 

bearing seat is placed on the pressure mounting table, and the main shaft is penetrated 

into the inner hole of the bearing seat. The right rolling bearing is loaded into the inner 

hole of the first bearing guide ring, and the left rolling bearing is loaded into the inner 

hole of the second bearing guide ring. Then the spindle's left end is inserted into the 

inner hole of the left fixed guide sleeve of the spindle, and the right end of the main 

shaft is inserted into the inner hole of the spindle fixed on the guide sleeve. After the 

loading is finished, the outer surface of the left rolling bearing is tightly attached to the 

inner hole of the bearing seat, and the inner bore of the left rolling bearing is tightly 

attached to the left Journal of the main shaft. The outer surface of the right rolling 

bearing is tightly attached to the inner hole of the bearing seat , and the inner bore of 

the right rolling bearing is tightly attached to the right journal of the main shaft. 

 

 

Fig.1 bearing diagram of bearing 

 

3. Calculation of Bearing Force of Rolling Shaft 

Before rolling bearing is pressed, the minimum indentation force of the bearing should 

be calculated according to the bearing material and the size of the workpiece matched 

with it. The calculation method of pressure entry force is as follows: 

 
μ*l*d*π*F fffmaxP

                                
(1)

 
In the form, F—pressure(N); 

Pfmax—maximum unit pressure combined with a surface(N/mm2); 

df—combined diameter(mm); 

Lf—combined length(mm); 

μ—surface friction coefficient; 

The calculation of the maximum pressure Pfmax: 
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In the form, δmax—maximum interference amount(mm); 

Ea,Ei—elastic modulus of the materials with inclusiveness; 

Ca,Ci—coefficient; 

da,di—the outer diameter and the inner diameter of the inclusiveness(mm); 

γ—poisson ratio; 

Deep groove ball bearing 61834 is selected. The outer ring is pressed to the bearing 

seat as the research object for mechanical analysis. Known, df=215 mm; Lf=22 mm; 

da=260 mm; di=170 mm; According to the manual of mechanical design, μ=0.10; 

Ea=210 KN/mm2; Ei=205 KN/mm2; γ=0.3; δmax=0.025 mm; 

By (4), Ci=4.04; 

By (3), Ca=5.63; 

By (2), Pfmax=2.5 N/mm2; 

By (1), F=3713 N; 

 

4. AMESim Simulation of Hydraulic System 

AMESim is a new advanced modeling and simulation software launched by France 

IMAGINE in 1995. It abstracts the engineering problems in the mechanical, hydraulic, 

pneumatic and other fields into the simulation components. The user only needs to 

drag the icons in the corresponding library, and simply connect them, and then give the 

specific parameters of the simulation components, so the model can be built quickly. 

Based on this platform, users can set up a complex mechanical and hydraulic 

integrated system model in multidisciplinary fields. On this basis, the hydraulic system 

is simulated and calculated, and its dynamic and steady state characteristics are further 

studied. This paper assumes that the bearing pressing process is linear elastic change. 

Then, the hydraulic power system of press mounting machine is simulated and 

analyzed by AMESim software. 

 
4.1  AMESim Modeling of Hydraulic System 

According to the hydraulic system diagram of the rolling bearing press, The 

components in the AMESim standard hydraulic component library are selected for 

modeling. The model diagram is shown in Figure 2. 
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Fig.2 AMESim model of hydraulic system  

 
4.2 Parameter Setting of Amesim in Hydraulic System 

The main parameters of the hydraulic system simulation component are shown in 

Table 1. 

 

Table 1. main parameters of the simulation element 

Element Parameter Element Parameter 

Quantitative pump 

Rated displacement 
100 mL/r 

Hydraulic 
cylinder 

Inner diameter of 
hydraulic cylinder 80 mm 

Rated speed 1000 
r/min 

Piston rod diameter 50 
mm 

Motor 
Rated speed 1000 

r/min 
Hydraulic cylinder stroke 

100 mm 

Proportional 
reversing valve 

Rated flow rate 20 
L/min 

Relief valve 
Overflow pressure 10 

MPa 

Hydraulic controlled 
one-way valve 

Rated flow rate 100 
L/min 

Limit mass 
block 

Restricted displacement 
22 mm 

Rated pressure 
drop 1 MPa 

Spring Rigidity 177000 N/m 

 
4.3 Analysis of AMESim Simulation Results 

After the parameter setting is completed, the output displacement curve of the left and 

right hydraulic cylinders and the synchronous displacement error curve of the left and 

right cylinders are simulated by running the simulation model, as shown in figures 3 

and 4. 
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Fig.3 output displacement curve of the left and right hydraulic cylinders 

 

 

Fig.4 synchronous displacement error curve of the left and right hydraulic cylinders 

 
It is available from the figure 3 that the output of the left and right cylinders is stable 

after 0.73 s, and reaches the 22 mm displacement required by two rolling bearings. 

However, there is a certain synchronous displacement error in the two hydraulic 

cylinder, and the synchronous displacement error is shown in Figure 4. The maximum 

error value of synchronous displacement of two hydraulic cylinders is 1.17 mm, which 

meets the requirements of rolling bearing press mounting machine. 

 

5. Conclusion 

The simulation model of rolling bearing press mounting machine is built by using 

AMESim simulation software. It is assumed that the pressing process is linear elastic 

change, and the curve of the loading time of the left and right hydraulic cylinders and 

the synchronous displacement error of the left and right hydraulic cylinders are 

obtained. The two curve better reflect the actual working process of the rolling bearing 

press, meet the requirements of the performance of the press, and provide a better 

theoretical support for the follow-up system optimization design. 
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