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Abstract: According to the results of various types of wear tests, the degree of attenuation of the friction pair 

caused by wear and tear can be evaluated to predict the life expectancy of the friction pair which may continue to 

work normally, organize maintenance in time, or provide early warning. This is really important for the actual 

parts. To this end, the important large-scale equipment for wear monitoring, timely and accurate understanding of 

the degree of wear and tear wear and development of the site. Avoid major equipment failure. If the impact of 

various factors can be considered in the design stage of friction system, it is of great practical significance to 

accurately predict the development of wear and predict the wear life. 
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I. Mms-2a-Type Machine Introduced 

MMS-2A-type sports wear tester for the work around the temperature requirements of 10 ℃ ~ 35 ℃, and 

the relative humidity of the exercise device operating environment is less than or equal to 80% of the actual 

working conditions; This type of friction and wear testing machine mainly consists of the host part, the circuit 

control cabinet, servo motor, the sensor speed detection, load detection sensors and other components. Can be 

made of metal materials made of components in the friction pair rolling and sliding composite friction and wear 

tests. The friction and wear test is used in the ring block friction pair. 

 

II. Test Sample Introduction 
In the friction and wear test of the moving parts, 45 steel was selected as the experimental object, 

different heat treatment was adopted on the friction surface, different friction and wear testing machines adopted 

different lubrication methods, and 40 oil was selected as the lubricating oil required for the test.The size of pin 

block and dial of the test piece to be tested is: 

Φ4.8 × 12.7mm, (inner diameter) Φ38mm × (outer diameter) Φ54mm × 10mm,Friction and wear test block and 

test ring size size:6 × 7 × 30mm, (inner diameter) Φ20mm × (outer diameter) Φ40mm × 10mm.Friction and wear 

tests to determine the friction coefficient, torque resistance, temperature and other changes can be read directly 

from the friction and wear test prototype display screen. 

 

III. Experimental Design 
In order to more detailed study of friction and wear changes in the process, we have to conduct three 

tests:① the use of MMW-1A test machine to observe the load and velocity on the contact surface friction 

coefficient of motion devices;Under the same load and speed, observing and analyzing the influence of the contact 

surface of the moving parts on the coefficient of friction and wear;③ Design orthogonal test of friction and wear 

to find out the order of influence under different load, speed and time length.After the observation and analysis of 

friction and wear data measurement test is divided into A, B two groups, each test variable is divided into four 

different gradient values.Group A: set the axial friction and wear test loads were:100N, 150N,Fixed shaft rotation 

speed is set to:60r / min, 120r / min, 200r / min, 240r / min,The rotation speed is converted to linear speed is:0.14 

m / s, 0.28 m / s, 0.48 m / s, 0.57 m / s,Friction and wear lasting time set to 3 minutes.Group B: set the axial friction 

and wear test loads were: 100N, 150N,Pin block rotation speed is set to:60 r / min, 100 r / min,Axial friction and 

wear test load is set to: 60N, 80N, 100N, 200N,Friction and wear lasting time set to 3 minutes. 

 

Table1 the horizontal table of each factor in the orthogonal experiment of friction and wear 
           Factor 
   Level 

   A 
      F/N 

  B 
     S/r/min 

        C 
      T/min 

        1        100         60         3 

        2        200         100 5 
        3        300         200 8  
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In the orthogonal test of the friction and wear test data, the horizontal combinations of all the factors 

affecting the friction and wear are uniform. Therefore, it is necessary to ensure that the number of tests can not be 

overdue without affecting the measurement of the friction and wear test data. The friction and wear test is three 

levels of three factors, so choose L9 (34) orthogonal table friction and wear tests. According to the above factors 

and the number of levels with the arrangement of 9 tests, take the average of each test results.Orthogonal test nine 

trials arrangements, as shown in Table2. 

 

Table 2 The Orthogonal design 
           factor 
NO. 

      1 
A 

2 
B 

3 
C 

      1 

2 
3 

4 

5 
6 

7 

8 
9 

1 

1 
1 

2 

2 
2 

3 

3 
3 

1 

2 
3 

1 

2 
3 

1 

2 
3 

1 

2 
3 

2 

3 
1 

3 

1 
2 

 

IV. Abrasion Test Results 
According to the statistical analysis of friction and wear test data, the friction and wear data of moving 

parts under different conditions were measured.The measured data are plotted as a fitted trend graph, which can 

clearly and concisely see the influence of the friction coefficient change caused by the friction and wear changes 

and the parameter factors under different friction pairs.Test a friction and wear data measurement and processing 

analysis 

Group A, friction and wear test data Test load forces are:100N, 150N,The coefficient of friction of the 

friction surfaces of the moving parts at different rotational speeds was tested. 

Group B, friction and wear test data Test rotation speed is:60r / min, 100r / min,The coefficient of 

friction of the surface of the friction device of the moving parts under different load is tested.The friction pair 

surface of the movement device is under the action of the lubricant, the range of the friction coefficient variation 

area on the friction pair surface is relatively small, and the variation tendency of the friction coefficient is not 

obvious.After the test data measured by statistical analysis, the conclusion of the chart: Table 3-5 is the test data 

and friction coefficient data records,Figure 3-6 shows the measurement results of friction and wear test data of 

group A, and observes the actual situation of friction and wear by observing the contact surface of the 

friction-worn moving device with a scanning electron microscope. 

 

Table3-5 The data of test force and friction coefficient 
F(N) Friction coefficient F(N)  Friction coefficient 

60 0.0235 60 0.0223 

80 0.0221 80 0.0210 

100 0.0216 100 0.0215 
200 0.0184 200 0.0192 

 

According to the observation and analysis of the microscopic images 3 -10 and 3-11 of the friction pair 

obtained by the scanning electron microscope examination of the friction and wear test, it is known that as the 

rotational speed of the rotating shaft gradually increases, the work at the friction and wear contact surface of the 

moving device per unit time gradually increases , The temperature of the friction surface of the moving parts 

increases, resulting in certain changes of the material and chemical physical properties of the contact surfaces 

under the friction and wear of the moving parts.However, the friction and wear of the surface of the friction wear 

is relatively low, resulting friction coefficient friction coefficient decreases with increasing speed.From the 

external observation of the friction and wear test, the friction debris generated during the friction and wear of the 

contact surface of the moving device will reduce the friction of the system. That is, the friction debris acts as a 

lubricant. Under the external conditions of the parameter setting, the friction coefficient Will decrease .With the 

gradual acceleration of the moving speed of the moving parts, the material on the contact surfaces of the moving 

parts softens due to the gradual increase of the temperature, resulting in the failure of the movement. The breaking 

of the friction and wear contact points and the generation of indirect contact points on the contact surfaces of the 

new moving parts Is hindered, in this case the movement continues, friction and wear will contact the surface layer 

structure, the friction will become viscous friction.Friction and wear increased, this time need to take the 

necessary measures to reduce friction and wear. 
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Figure 3-10 adhesive wear             Fig. 3-11 lamellar structure 

 

From the above analysis shows that the contact surface of the friction and wear under electron 

microscopy, the wear form is mainly based on the adhesive friction, friction and wear of a variety of other parallel 

friction. 

 

V. Summary 
This paper introduces a variety of methods for testing the friction and wear of moving parts and the 

experimental apparatus for testing wear and tear, as well as the experimental measuring equipment used in the 

friction and wear test of the moving parts, the design of the wear test and the analysis of the experimental 

measurement results. several data measurement methods of the friction and wear test design are demonstrated to 

determine the data measurement scheme of this wear test design:(1) The influence of the relative speed and the 

applied load on the friction coefficient of the moving parts was detected by pin-plate type friction pair wear.The 

contact of the pin-plate type and the ring-block surface of wear test test prototype, the change of the friction 

coefficient of the moving parts under the same moving speed and applied load was observed.③ Orthogonal test 

method for wear test, through the scanning electron microscope to get the worn surface wear information on the 

measured experimental data processing analysis. 
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