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Using DLC-coated sliding finger followers instead of roller finger followers in valvetrain systems allows to 
reduce friction power losses up to 50%. Instantaneous friction losses in the DLC-coated cam/DLC-coated finger 
follower are dependent on the rotation direction of the cam. When choosing the positioning of the oil spray in 
accordance with the cam rotation direction, friction power losses can be reduced by 30%, that leads to a friction 
reduction up to 65% compared with the roller finger follower reference. 
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1. Introduction 

Mechanical friction losses in the cylinder head of internal 
combustion engines stand for 7 to 15% of the total 
mechanical losses in a fired engine [1]. Replacing roller 
finger followers in valvetrains by DLC-coated sliding 
finger followers has many advantages, among others it 
enables to reduce the weight of the valvetrain. In 
addition, using DLC-coated sliding finger followers 
instead of roller finger followers allows to reduce friction 
power losses up to 50%! In the following, the influence 
of the rotation direction of the cam on the friction losses 
of a DLC-coated cam/DLC-coated sliding finger 
follower contact is assessed. 

2. Methods 

2.1. Description of the tests 

In order to assess the influence of the rotation direction 
of the cam on the friction losses, a dedicated test bench 
operating real automotive engine components was used 
(Figure 1). The main test parameter was the rotation 
direction of the cam with respect to the oil spray 
lubricating the cam/finer follower contact. The other test 
parameters are presented in Table 1. 

 
Figure 1: Geometry of the tested valvetrain system and 
positioning of the oil spray lubricating the cam/finger 
follower contact. 

Table 1: Testing conditions 

Oil viscosity grade 5W30 

Oil temperature Room temp. & 80°C 

Camshaft speed From 350 to 2500 rpm 

2.2. Results  
With an oil at 80°C, a reduction of 30% of the friction 
power losses is observed in the counterclockwise 
direction compared to the clockwise direction. No 
difference is observed when the oil is at room 
temperature. Figure 2 shows that, for theoretically 
identical oil film thicknesses [2], instantaneous friction 

losses are dependent on the cam rotation direction and on 
the number of times the pad of the sliding finger follower 
was rubbed. 

 
Figure 2: (a) Evolution of the friction torque and oil film 

thickness as functions of the cam rotation angle in 

clockwise and counterclockwise directions at 350 rpm 

with an oil at 80°C (b) Evolution of the contact position 

on the pad as a function of the cam rotation angle. Circled 

numbers are the number of times a given area of the pad 

is rubbed in the clockwise and counterclockwise 

directions per rotation. 

3. Discussion 

The differences seen in the instantaneous friction may be 
due to an oil starvation of the contact after the first 
rubbing of the pad and a screening effect of the oil spray 
by the cam. Thermal and transient effects controlling the 
oil film thickness in the cam/finger follower contact may 
also explain some of these differences. 
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