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Abstract: This paper presents experimental research on electrical resistance of the lubricant 

film, shock absorption in the lubricating film, under different static and dynamic load 

conditions. We focus on determination of the minimal lubricating film which estimates the 

minimum lubricating thickness between spindle and bushing in the case of the hydrodynamic 

sliding bearing subjected to shocks. 

 

 

 

1. INTRODUCTION 

 

The main objective of the experimental tests was to determine the minimum electrical 

resistance of the lubricant film, under different static and dynamic load conditions. The 

geometry of the lubricant film will be approximated with a surface of constant thickness, equal 

to the minimum thickness of the lubricant film under static loading conditions [3]. The 

minimum electrical resistance of the lubricant film estimates the minimum thickness of the oil 

film between the spindle and the bearing [1]. 

In the framework of the experimental research, an additive mineral oil for bearings was 

used, type LA 32, STR 5152-89, viscosity class ISO VG 32[2]. 

The electrical resistance of the lubricant film was determined by executing a resistive 

circuit between the spindle and the bearing, which includes a standard resistor R12 = 49 KΩ [4], 

[5]. The measuring chain used to determine the minimum electrical resistance of the lubricant 

film between the spindle and the bearing is shown in figure 1. 
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Fig. 1. Measuring chain 

 

 

2. EXPERIMENTAL MEASUREMENT OF THE ELECTRICAL RESISTANCE OF 

THE LUBRICANT FILM 

 

The experimental stand with the electrical circuit for measuring the minimum electrical 

resistance of the lubricant film is shown in figure 2, and a detail regarding the measuring chain 

in figure 3. 

 

    

Fig. 2. The experimental stand   Fig. 3. Resistive circuit detail 

 

The minimum resistance of the lubricant film, determined experimentally, as a function 

of supply pressure, dynamic load and static load for different spindle speeds is presented in 

figure 4 for the case n =370 rpm, pin =1.5 bar; figure 5 for the case n = 600 rpm, pin =3 bar, 

figure 6 for the case n = 960 rpm, pin = 8 bar.  

The static regime is represented for the impact height H = 0 cm, respectively the dynamic 

regime is represented for the three heights, H =5 cm, H = 20 cm and H = 40 cm, corresponding 

to the forces F1 = 1665 N, F2 = 2356 N, F3 = 3332.5 N. 

The influence of speed and supply pressure respectively the influence of the static load at 

different speeds depending on the supply pressure on the minimum electrical resistance of the 
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lubricant film depending on the dynamic load for the two cases of static load G1 = 2250 N, 

respectively G2 = 4500 N, is presented in figure 4, figure 5 and figure 6. 

 

 

 

Fig. 4. Minimum electrical resistance of the lubricant film for the speed n = 370 rpm, pin = 1.5 bar, 

depending on the static and dynamic loads 
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Fig. 5. Minimum electrical resistance of the lubricant film for speed n = 600 rpm, pin = 3 bar, 

depending on static and dynamic loads 
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Fig. 6. Minimum electrical resistance of the lubricant film for the speed n = 960 rpm, pin = 8 bar, 

depending on the static and dynamic loads 
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3. CONCLUSIONS 

 

The following can be noted: 

• the higher the dynamic shock load, the lower the electrical resistance of the film, the 

decrease occurring progressively with increasing load (retention time of the lubricant 

in the contact area decreasing with increasing load); 

• the higher the static load, the lower the electrical resistance of the lubricant film; 

• the higher the spindle speed, the higher the electrical resistance of the lubricant film 

under static operating conditions; 

• for the studied radial bearing, with the application of the dynamic load for n = 370 

rpm, a decrease in the average value of the lubricant film resistance is observed in 

relation to the value in the static regime between 2.13 – 2.97 times, for the static 

load G1 = 2250 N, respectively between 1.13 – 2.39 times, for the static load G2 = 

4500 N; the drastic decrease in the thickness of the lubricant film in the area 

corresponding to the moment of the shock is noted, with the observation that 

retention of the lubricant film is observed in the contact area;  

• by increasing the spindle speed to 600 rpm, the increase in the electrical resistance 

of the lubricant film is noticeable; the lower the static load, the higher the resistance 

of the lubricant film (1.19 times higher in the case of G1 = 2250 N than in the case 

of G2 = 4500 N); 

• with the application of the dynamic load for n = 600 rpm, a decrease in the average 

value of the lubricant film resistance is observed in relation to the value in the static 

regime between 10.7 – 12.11 times, for the static load G1 = 2250 N, respectively 

between 9.93 – 10.42 times, for the static load G2 = 4500 N; 

• at the spindle speed of 960 rpm, when the dynamic load is applied, there is a decrease 

in the average value of the lubricant film resistance in relation to the value in the 

static regime between 18.7 and 22.67 times, for the static load G1 = 2250 N, 

respectively between 12.87 – 19.81 times, for the static load G2 = 4500 N. 
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