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Polyamide 66 is widely used for sliding parts in contact with steel under grease lubrication. In this study, the 
effects of the composition of glass-fiber-reinforced polyamide 66 on its tribological properties were investigated 
to aid in the development of a composite with optimal tribological properties. The results indicate that smaller-
diameter glass fibers, and a suitable glass fiber treatment agent to improve the interfacial adhesion of the fibers 
to polyamide 66 can enhance the wear and creep resistance of the composite and decrease the aggressive effect 
of the glass fibers on the steel counterpart, which occurs via two-body abrasive wear. 
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1. Introduction 

Polyamide 66 (PA66) is an engineering plastic with 
attractive properties including heat resistance or high 
wear resistance. PA66 is often used in sliding parts, 
including worm gear for automobiles. In order to 
improve the wear resistance of PA66, reinforcement 
fibers such as glass fibers (GFs) are generally added. This 
work focuses on the effects of the GFs diameter and the 
interfacial strength of the fibers and PA66, which is 
determined by the GF surface treatment agent, on the 
tribological properties of GF-reinforced PA66 composite 
in contact with carbon steel under grease lubrication. 

2. Methods 

Sliding tests in which the composite ring specimen 
contacts with fixed four steel cylinders under grease-
lubrication were carried out to evaluate the tribological 
properties of each composite sample with different GF 
diameters or GF surface treatment agent. This method 
can simulate a high contact pressure to be applied [1]. 
Table 1 lists the test conditions. 

Table 1 Sliding test conditions 

3. Results and Discussion 

3.1 Effects of the interfacial shear strength between 
PA66 and GF 

High interfacial strength between the PA66 and the 
GFs ensured the low friction coefficient and improved 
the wear resistance of the composite. Good adhesion 
between PA66 and GF prevented the decrease in the 
mechanical properties of the surface of the composite 
during sliding, which is related to the peeling of GFs and 

the initiation and propagation of the scratches. The 
aggressive effects to the steel counterpart was also 
reduced by the increase in the interfacial strength, as high 
interfacial strength prevents the GF edges exposure, 
which have a high aggressive effect on the steel. The 
difference in the interfacial shear strength related to the 
different types of GF surface treatment agents was 
discussed quantitatively using a Kelly–Tyson model that 
took the length and orientation of the fibers into 
consideration. 

 

3.2 Effects of GF diameter  
The wear and creep resistances of the composite 

improved with the decrease in the GFs diameter. This is 
because the mechanical properties of the composite were 
improved by the increase in the interfacial adhesion area. 
The wear of the steel counterparts reduced with 
decreasing GF diameter. Image analysis revealed that the 
total interfacial area between GF and PA66 increased 
when small-diameter GFs were used. This indicates that 
surfaces with high interfacial adhesion energy can bear 
higher sliding energies without interfacial peeling 
between GF and PA66, as presented in Fig. 1. 

 
Fig. 1 Schematic of the effects of the GF diameter on 

the tribological properties. 
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