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It has previously observed that PTFE-based composite resins, widely applied as sliding materials, show 
different wear characteristics depending on the sliding path. In this study, we conducted friction test for PTFE-
based composite resins on three types of sliding paths to elucidate the effect of the path on wear. This study has 
shown that in the sliding path of circle, filler particles removed from the resin surface caused abrasive wear 
breaking the tribofilms on the worn surface to increase wear rate significantly. We are discussing improvement 
of wear resistance of the resin based on the clarified mechanism. 
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1. Introduction 

Polytetrafluoroethylene (PTFE)-based composite resins 
are widely used for sliding members in several machines. 
Wear characteristics of the resins typically differ 
depending on the sliding path. However, it is still not 
known how sliding paths affect wear of the resins. The 
purpose of this study were (1) clarifying the mechanism 
of how sliding paths affect wear of PTFE-based 
composite resins and (2) improving wear resistance of the 
resins based on the clarified mechanism. 

2. Methods 

The effect of sliding paths on wear characteristics of 
composite resins was evaluated by conducting a friction 
test using a pin-on-plate tribometer. A cylindrical pin was 
two-dimensionally slid on a metallic plate. The 
cylindrical pin was PTFE containing fillers such as 
bronze particles and carbon fibers (CF). The metallic 
plate was made of aluminum and its surface was finished 
with alumite treatment. Three types of sliding paths were 
chosen, i.e., linear, two arcs, and circle (Figure 1). Wear 
amount of the pin was measured after 5 km-sliding. The 
same pin was then slid to measure the wear amount after 
10km-sliding.  

 
Figure 1: Sliding paths of cylindrical pin in friction tests. 

3. Result 

Figure 2 shows specific wear rates of pin test pieces for 
each sliding path. Specific wear rates during the second 
period of friction (sliding distance of 5~10 km) were 
lower than those of the first period of friction (sliding 
distance of 0~5 km) for linear and two arcs sliding paths. 

 
Figure 2: Specific wear rate of composite resins for each 
sliding path. 

 

In contrast, the specific wear rate during the second 
period was higher than that of the first period for the 
circle sliding. Specific wear rates increased in the order 
of linear, two arcs, circle sliding paths. 

4. Discussion 

To investigate the effect of sliding paths on wear of 
composite resins from viewpoint of the mechanism, worn 
surfaces were observed using laser microscope. As 
shown in Figure 3(a) and (b), smooth tribofilms were 
formed on worn surfaces in linear and two arcs sliding 
paths. In contrast, many cracks were observed in 
tribofilms on worn surfaces in the circle sliding path. 
Wear debris were observed using optical microscope, and 
bronze particles and CFs were removed from the base 
material (PTFE) surface in the circle sliding path. 
Abrasive wear between removed fillers and tribofilms 
seems to cause generation of cracks. Herein, the 
tribofilms have an effect of preventing base material from 
contacting the alumite countersurfaces directly. However, 
the circle-path sliding broke tribofilms partially as shown 
in Figure 3(c), meaning that the frequency that base 
material contacts alumite countersurfaces directly 
increased. That’s the reason why the wear rate of the 
circle sliding path was higher than those of other paths. 
Removed fillers were also observed in the two arcs case. 
Curvature radius of two arcs was larger than that of the 
circle. Therefore, these fillers were easily removed out of 
sliding interface to suppress generation of cracks in the 
tribofilm in the two arcs sliding path.  

Based on above findings, we found that preventing 
removal of fillers from base material is effective for 
improving wear resistance for composite resins. We will 
also report the method of enhancing the adhesion 
between fillers and base material by controlling shape of 
fillers to improve wear resistance of the resins. 

 
Figure 3: Worn surfaces for (a) linear, (b) two arcs and 
(c) circle sliding paths by using laser microscope.  
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