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A Study on the Fatigue Crack Growth Under Variable
Loading of Titanium Alloy
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<Abstract>

Most of the fatigue fractures of various machine structures
start at discontinuities or small defects. In this study
property of crack growth of titanium alloy was also
analyzed to investigate the difference compared with the
carbon steel. Titanium alloy has very high specific
strength, and the material is widely utilized in advanced
engineering fields such as aerospace, atomic energy and
ocean development because of its excellence in corrosion
and heat resistance. Generally the machine structures
experience irregular loadings rather than periodic forces.
The prediction of the fatigue life therefore has been
analyzed to provide fundamentals of the design and
estimation of the machine structures under irregular
loading conditions.
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Table 1. Chemical composition (wt.%)

Al A% ) Fe C N H Ti

6.21 | 410 | 0.14 | 0.21 | 0.016 [0.0015/0.0047| Bal.
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Fo zrin A7E o)A

Table 2. Mechanical properties

Yield Tensile R
Elongation Hardness
strength strength %) (Hv)
v
(MPa) (MPa) °
997 1027 12.6 354

Fig. 1. Dimension of CCT specimen.
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Fig. 2. Measurement of crack opening point.
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Table 3. Condition of Fatigue testing
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Fig. 3. Relation between da/dN and AK at
constant amplitude loading.
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Fig. 5. Relation between cop and AK at
constant amplitude loading.
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Fig. 6. Relation between da/dN and AK at
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tension-compression overloading
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Fig. 12. Relation between da/dN and AK at
two steps variable loading.
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Fig. 14. Relation between oop and AK at two
steps variable loading
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