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Abstract: The issues of fiber bridging, crack deflection, and interfacial debonding during the fracture process
of long fiber reinforced titanium matrix composites are one of the key concerns in the industry. In this work,
the crack propagation behavior, fracture characteristics, and fiber bridging effect of SiC,/ TC17 composites
under three-point bending fatigue are investigated. The results show that the fatigue crack propagation
curve morphology of SiC;/TC17 composites varies significantly under different stress ratios. When the
stress ratio R is high, crack arrest occurs after the crack propagates for a certain distance. The trend of crack
propagation rate varies under different stress ratios: at R=0.1, the overall propagation rate shows a
continuous increasing trend; at R—0.3, the change in propagation rate tends to gradually decrease; at
R=0.5, the propagation rate exhibits an overall continuous decreasing trend. The fatigue fracture surface
morphology of the material is characterized by an uneven feature, consisting of many different shapes of
fracture small planes, with obvious uneven height differences between adjacent small planes. A large
number of fibers are in a pulled-out state on the fracture surface, and the fibers exhibit different failure
modes during crack propagation. During the fatigue fracture process of materials, the crack deflects to a
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certain extent when bypassing the fibers. The debonding zone at the fiber/matrix interface extends

longitudinally along the fibers, and bridging fibers show secondary fracture. The fiber/matrix debonding

occurs at the interface between the matrix and the C coating.
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Fig.1 Three point bending specimen and its fiber stacking direction(a) and fatigue loading method (b)
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Fig.2 SEM morphologies of microstructure of SiC;/ TC17 composites

(a)microstructure morphology ; (b)interface between fiber and matrix
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Fig.3 Three-point bending fatigue crack propagation a-N curves(1) and da/dN-AK curves(2) of SiC/TC17 composites

with fiber volume fractions of 38% and 44 % under different stress ratios

(a)R=0.1;(b)R=0.3;(c)R=0.5
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Fig.4 Microscopic morphology of fracture surface of fatigue fracture specimen
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Fig.5 Microscopic morphologies of fatigue source(a) and crack propagation zones(b) of SiC;/TC17 composites
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Fig.6 Microscopic morphologies of fiber fracture in fracture surface of fatigue fracture specimens

(a)fiber with straight fracture; (b)fibers fractured at various angles; (¢)fiber with oblique fracture; (d)severe damage of fiber
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Fig.7 Longitudinal section microstructure of fatigue fracture specimens
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Fig.8 SEM images of fiber bridging area in fracture zone of fatigue fracture specimen

(a)crack deflection at first row of fibers; (b)fiber bridging; (¢)bridging fiber fracture ; (d)fiber fracture on crack propagation path
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Fig.10  SEM morphologies and surface EDS elemental mapping of pulled-out fibers

(a)pulled-out fibers with smooth surface ; (b)pulled-out fibers with rough surface
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