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A micromechanical model analyzing the effect of the mechanical properties of the 

fiber/matrix interface on the endurance fatigue limit of unidirectional composites has recently 

been published [1]. The model analyses the situation of a single broken fiber. Two interface 

phenomena are described: Growth of a debond crack and frictional sliding along the 

debonded interface. Growth of the debond crack is described in terms of a debond energy 

controlling static crack growth and Paris-Erdogan law (with a threshold stress intensity 

range) controlling cyclic debond crack growth. Frictional sliding is modelled using a 

frictional shear stress that is assumed to change gradually from a static value (“first forward 

slip”) to a lower cyclic value after many forward and reverse interfacial slips.  

The situation after many load cycles is now described. During a load cycle, forward slip 

occurs along the debonded fiber/matrix interface, starting from the location of the fiber break. 

The remainder of the debonded interface experiences sticking friction. With increasing 

applied load, the length of the “forward” slip zone increases, but it never reaches the debond 

crack tip. During unloading, slip in the reverse direction starts from the location of the fiber 

break. With increasing unloading, the reverse slip length increases, but does not reach the 

debond crack tip. At minimum applied load, the reverse slip zone just obliterates the previous 

forward slip zone. There is thus always sticking friction ahead of the crack tip. Then the 

crack tip stress intensity factor remains unchanged. This result was found both using an 

analytical model and a numerical (finite element) model. When the cyclic stress intensity 

range is zero, no cyclic debonding is expected. 

This prediction - no cyclic debond crack extension during applied cyclic loading - explains 

earlier experimental observations of decelerating and arresting debond cracks found in 

unidirectional fiber composites [2] and single filament composites [3, 4]. This finding opens 

the possibility that a situation with a single, isolated broken and debonded can be stable and 

thus a fatigue limit can exist [1].    
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