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Tablel Quantitavie characterization of two typical
microstructures

. ap content/  apsize/  alamella p grain
Microstructure . .
vol% um  thickness/um size/pm
Equiaxed 39.5 4~10 54.65 20~40
Basket-waved 0 0.7~1.5 185:395
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Fig.1 Microstructure of the fatigue specimen: (a) equiaxed

microstructure and (b) basket-waved microstructure
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Fig.2 Macro-morphologies of fatigue fracture surface:
(a) equiaxed microstructure and (b) basket-waved

microstructure
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Fig.3 Fractography of the fatigue crack initiation area:
(a) equiaxed microstructure and (b) basket-waved

microstructure
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Fig.4 Fatigue striations on fatigue fracture surface: (a) equiaxed

microstructure and (b) basket-waved microstructure
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Fig.5 Secondary crack across the o layer (2), secondary crack and fatigue striations in the same direction (b), and the fatigue crack

after two o lamellae (c) on fatigue fracture surface of basket-waved microstructure
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High Cycle Fatigue Fractograph of TC17 Titanium Alloy with
Equiaxed and Basket-waved Microstructure

Zhang Saifei, Zeng Weidong, Zhou Dadi, Gao Xiongxiong
(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: The effect of two typical microstructures (equiaxed and basket-waved microstructure) on the fracture morphylogy of high cycle
fatigue (HCF) was investigated. The results show that the macro-fracture surface of the samples with both microstructures is charactered by
brittle fracture and the fatigue crack initiates at the sample surface. The difference of the fractograph between the two microstructures is
significant. On macro level, fractograph of equiaxed microstructure is quite smooth, and the fatigue crack area has a very large fraction of
the whole facture surface. While fractograph of basket-waved microstructure is rough, and the fraction of fatigue crack area is relatively
small. On micro level, the fatigue striation in equiaxed microstructure has a similar size with the primary « grain. While in basket-waved
microstructure, basket-waved structure can be clearly seen in the fatigue fracture surface. Secondary cracks are more pervasive than in
equiaxed microstructure. The fatigue striation also has a different morphology from equiaxed microstructure.
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