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596 ENGINEERING TRIBOLOGY 

where: 

a' 

a 

Q 

µ 

w 

is the radius of the central unslipped region [m]; 

is the contact radius [m]; 

is the superimposed tangential force [N]; 

is the coefficient of static friction; 

is the normal load acting on the contact [N]. 

FIGURE 15.2 Effect of increased amplitude of fretting on fretting damage [6]. 

The relationship (15.2) between the ratio a'/a and the ratio of tangential force 'Q' to limiting 
frictional force 'µW' is shown in Figure 15.3a [7]. In experiments conducted with a steel ball 
oscillating on a glass surface a reasonably good agreement between theoretical and 
experimental results was found [7]. It was assumed in the experiments that the diameter of 
the central un lipped region was identical to the area of contact remaining unobscured by 
wear debris. Typical fretting map showing all three regions of stick, partial slip and gross 
sliding as a function of contact load and slip amplitude is shown in Figure 15.3b [50,79]. 
Critical loads and amplitudes at the boundaries of the three major regions as well as 
boundary slopes depend on material properties, contact geometry and number of cycles. 
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FIGURE 15.3 Relationship between the radius of central stationary zone and oscillating 
tangential load [7] and schematic fretting wear map. 

. Elasto-Plastic Model for Fretting Contacts 

In the 'elastic' model of fretting it is assumed that relative displacement is accommodated by 
microslip between the surfaces in contact and elastic deformation of the contacting soli_ds.
However, it has been found from fretting experiments conducted on metals of varying 
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