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Fig. 1. PPS-PTFE radial bearing. 
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Fig. 2. Truck curvature radius of inner rings of bearings. 

 

  
Fig. 3. Radial-type rolling contact fatigue machine. 

 

of the bearing’s inner ring was measured by a thermal 
infrared sensor. The temperature was measured on the 
inner ring surface from rotating axis direction as shown 
in Figure 3. In order to calculate wear loss of the 
bearing’s part, the weights of the inner ring, outer ring 
and retainer of PPS-PTFE hybrid radial bearing were 
measured by a Shimadzu electric balance. 

3 Experimental results and discussion 

3.1 RCF test results  
Figure 4 shows the load capacities of the bearings with 
the r1.0 and r1.1 inner rings. The red circle (○) represents 
no failure at 1.0×106 fatigue cycles. The cross mark (×) 
represents the bearing’s rotation stop due to thermal 
deformation during RCF testing. When the test conditions 
were 600 rpm - 333 N or 3000 rpm - 162 N, the thermal 
deformation of the hybrid bearing with the r1.0 inner ring  

 
 
 
 
 
 

 

 

 

 

 

 

 

 

Fig. 4. Load capacity of r1.0 and r1.1 bearings ; (a) at 600rpm 
and (b) at 3000rpm. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 5. Transition of operation temperature of r1.0 and r1.1 
bearings at 600 rpm. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 6. Thermal failure at 3000 rpm and 162 N load. 
 
occurred. The radial load capacity of the PPS-PTFE 
bearings with the r1.1 inner ring during the RCF test at 
600 rpm was improved 150% of the PPS-PTFE bearings 
with the r1.0 inner ring. It was found that the load 
capacity of the bearing with the r1.1 inner ring was 
higher than that of the r1.0 ring when rotational speeds 
were 600 rpm and 3000 rpm. Figure 5 shows the 
transition of operation temperature of the r1.0 and the 
r1.1 inner rings during the RCF tests at 600 rpm. 
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(1) The radial load capacity of the PPS-PTFE hybrid 
bearings with the r1.1 inner ring during the RCF test 
at 600 rpm could be improved 150% compared to the 
PPS-PTFE hybrid bearings with the r1.0 inner ring. 
 

(2) While the PPS inner ring with the r1.0 groove shape 
was deformed at 333 N radial load, the PPS inner 
ring with the r1.1 radius raceway was achieved at  
1.0×106 fatigue cycles. 

 
(3) The wear loss and operation temperature of the PPS-

PTFE hybrid bearings with the r1.1 inner ring were 
lower than those of the r1.0 when the test conditions 
were 113-333N radial load and 600 rpm rotational 
speed. 
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