
4. Experimental Objectives 

1) Observe magnetic damping phenomenon, and understand the concept and applications 
of magnetic damping 

2) Observe sliding friction phenomena, and understand the application of friction 
coefficient in industry 

3) Learn how to process data to transfer a nonlinear equation into a linear equation 

4) Acquire magnetic damping coefficient and kinetic friction coefficient 

 

 

5. Precautions 

1) Press the T/Save button once before each sliding down of the slider, the timing counter 
is automatically cleared and waits for timing. It can save 10 times of measurement for 
time interval (0 - 9). After 10 times, the timer must be reset. 

2) The magnetic field of the slider contacting the rail surface is N pole, the timing sensor 
can be triggered. If the opposite surface of the slider contacts the rail surface, it is S 
pole, the timing sensor cannot be triggered. 

3) The magnitude of the magnetic damping coefficient is related to the magnetic induction 
intensity on the surface of the slider and the impedance of the rail. The sliding friction 
coefficient is related to the contact situations between the surface of the rail and the 
surface of the sliding block. Because the magnetic induction intensity of the slider is 
different or slightly changed for each apparatus, the measured data is slightly different 
from the example data provided in this manual. 

6. Experimental Procedures 

1) Adjust the leveling adjustment screw so that when the magnetic slider slides down from 
the inclined rail, the slider can keep sliding straight without touching the side of the rail. 

2) Slide the magnetic slider and the ordinary non-magnetic slider (prepared by user) from 
the inclined rail respectively, and change the inclination angle of the rail, and observe 
the magnetic damping phenomenon and dynamic friction phenomenon of the two 
different sliders. 

3) Observe the timing of the smart timer when the magnetic slider slides down the inclined 
rail. The timer can only be triggered when the N pole is facing the Hall switch. 

4) Adjust the inclined rail to a certain inclination angle, and slide the magnetic slider with 
N pole downward from 5 different heights of the inclined rail. Observe the time t of the 
magnetic slider passing through the two points of A and B to verify whether the slider 
moves at a uniform speed.  

5) Change the inclination angle of the inclined rail and repeat the above experiment to 
verify the range of inclination angle of the inclined rail and the magnetic slider can 
move at a uniform speed. Measure data for the relationship between the sliding speed v 



of the magnetic slider and the inclination angle θ and record data in a table. 

6) Plot tanθ -- v/cosθ graph, fit as a straight line, and obtain the values of K/W and μ from 
the slope and intercept of the line. 

7. An example of data recording and processing 

Note: Following data are for reference only, not the criteria for apparatus performance: 

 
ab = 0.500 m      ac = 0.500 m 

Table 1 Experimental data when the magnetic slider slides from the inclined rail at different 
inclination angles and different heights. 

In Table 1, t is the reading of the timer.  

From the experimental results, within a certain range of inclination angle θ, the movement time 
t of the slider between A and B is consistent within the error range, so they can all be 
considered to be uniform. 

 

Table 2 shows the calculation and processing results of the data in Table 1. 

The distance between the two points A and B is AB = 0.260 m;  

 

Inclination Angle 

slider slides down from different heights through the two 

points A and B, time interval t (S) 

bc (m)      θ (°) C1 C2 C3 C4 C5 

0.7420    42.10 1.214 1.262 1.218 1.251 1.249 

0.7000    45.57 1.118 1.116 1.147 1.131 1.125 

0.6640    48.39 1.010 1.006 1.028 1.030 1.030 

0.6330    50.73 0.961 0.974 0.931 0.948 0.945 

0.5970    53.34 0.871 0.881 0.896 0.875 0.890 

bc (m)   θ (°) t (S) cosθ v (m/s) v/cosθ (m/s) tanθ 

0.7420  42.10 1.2388 0.7420 0.2099  0.2829  0.9036 

0.7000  45.57 1.1274 0.7000 0.2306  0.3295  1.0201 

0.6640  48.39 1.0208 0.6640 0.2547  0.3836  1.1260 

0.6330  50.73 0.9518 0.6330 0.2732  0.4315  1.2231 

0.5970  53.34 0.8826 0.5970 0.2946  0.4934  1.3436 



The mass of the slider is m = 11.28 × 10-3 Kg 

Using least squares method for data calculation, we got: 

Slope = 2.066, Intercept = 0.329, Correlation coefficient r = 0.998. 

Thus the magnetic damping coefficient K and sliding friction coefficient μ are respectively 
calculated as: 

K = Slope • W = 2.066 × 11.28× 10-3 × 9.794 = 0.228 N • s / m,  or K = 0.228 Kg /s 

μ = intercept = 0.329 

 
 


