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Á 1  CTqrÂÃÁ 

Fig.1  Dimension of CT sample 
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Table 1  Test parameters 

Sample No. Sample orientation Stress ratio 

1# 0.1 

2# 0.3 

3# 

TD 

0.6 

4# 0.1 

5# 0.3 

6# 

LD 

0.6 
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Fig.2  Schematic of forces acting on a crack
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Fig.3  Macro-crack path of the samples with different stress ratios: (a) 1#, (b) 2#, (c) 3#, (d) 4#, (e) 5#, and (f) 6# 
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Fig.4  Displacement and strain field in the surface of 3# sample: (a) total displacement, (b) vertical displacement, (c) horizontal strain, 

and (d) vertical strain 
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Fig.5  Displacement and strain field in the surface of 6# sample: (a) total displacement, (b) vertical displacement, (c) horizontal strain, 

and (d) vertical strain 
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Fig.6  da/dN-∆K relationships based on traditional method 
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Fig.7  da/dN-∆K relationships based on traditional method and 

full-field measurements 
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Anisotropy of Fatigue Crack Propagation of Ti-2Al-1.5Mn 

Titanium Alloy Based on Full-Field Measurements 

 

Fang Xiuyang, Huang Wei 

(School of Mechanical Engineering, Southwest Jiaotong University, Chengdu 610031, China) 

 

Abstract: Precise characterizations of fatigue crack propagation resistance of the key bearing structures in aviation area precisely are the 

basis of their service lifetime evaluation. In this work, Ti-2Al-1.5Mn titanium alloy was selected, and some CT samples were prepared 

along different sheet orientations. The fatigue crack growth rate test was carried out, and the stress intensity factor range ∆K at different 

crack growth stages were calculated based on full-field measurements and traditional method. It can be concluded that the fatigue crack 

growth rate da/dN versus ∆K curve and crack growth path are affected by material orientation. Compared with the traditional method, ∆K 

calculation based on full-field measurements is proved to be more efficient. In the one hand, the crack shielding effect due to plastic zone 

in crack tip can be directly considered. In the other hand, a more accurate ∆K can be got for the case that the crack path is zigzag. ∆K 

calculation based on full-field measurements has a wide application in future. 

Key words: fatigue crack growth; full-field measurements; CJP model 
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