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ABSTRACT 
The existence of shaft currents in electric vehicle drivelines 

is known to have serious deleterious effects in bearings and 

gears [1]. Therefore, a clear understanding of the sliding/rolling 

behavior of lubricated interfaces under electrified environments 

is essential. In this investigation, using three different lubricants 

(ATF-Dexron VI, PAO4 and Group II), numerous unelectrified 

and electrified tests were carried out in an MTM tester under 

the conditions shown in Table 1. The tests were performed over 

a very broad range of slide-to-roll ratios in order to determine if 

there would be any alteration of Stribeck and traction curves for 

all the lubricants tested. Each set of tests involved 12 

consecutive runs (i.e., 6 Stribeck and 6 traction tests) using the 

same test pair and oil sample. The wear tracks generated during 

each set of tests were analyzed by optical profilometry, Raman 

spectroscopy, and SEM. In addition, electro-rheological tests 

were performed to determine viscosity changes due to similar 

electrification at 20 and 75°C. The results indicated that 

electrification only caused a slight increase of viscosity for the 

ATF, but significant alterations in the Stribeck and traction 

curves of all the tested oils, as shown in Fig 1.  

Table 1 Slide/roll test conditions. 

Test  Stribeck Traction 

SRR (%) 20 0-20 

Entrainment speed (mm/s) 0.001-3900 1000 

Load (N) 20 20 

Temperature (°C) 20, 75 20, 75 

Duration (s)  620 130 

Electrical current (A) 0, 1.5, 3 0, 1.5, 3 

Lubricants 
Dexron VI, PAO 4 and Group 

II 

Test matrix  

 

 

Fig.1 Stribeck and traction curves for ATF-Dexron VI. 
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