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§ 1  TiAl:a¨©ª«¬ 

Fig.1  Microstructure of TiAl alloy 
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Table 1  Tensile properties of TiAl alloy as a function of 

temperature 

σ

b

/MPa  σ

p0.2

/MPa  δ

5

/% 

T/� 

Value 

Standard 

deviation 

 Value 

Standard 

deviation 

 Value 

Standard 

deviation 

22.2  2.6  1.38 0.74 RT 

650 

735 

680 

5.6  

558 

439 

13.1  1.20 0.87 

700 579 38.2  452 1.1  1.30 0.33 

750 675 18.7  421 11.8  25.73 8.98 

800 585 8.0  399 8.2  69.60 9.70 

850 495 18.4  345 14.0  74.33 7.76 

 

 

 

 

 

 

 

 

 

 

§ 2  LMNOPQRCq 

Fig.2  Sample for three-dimensional small crack propagation 

tests 
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§ 3  ^OPQR CTCq 

Fig.3  CT sample for long crack propagation tests 
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§ 4  650 �J TiAl:LMNOP}�)QR=>?@H° 

Fig.4  Morphologies of three-dimensional small crack initiation and propagation of TiAl alloys through in-situ observation at 650 �: 

(a) initial morphology, (b) N=4504, (c) N=15130, (d) N=30556, (e) N=66260, and (f) N=71829 (near the fracture) 
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§ 5  650 �J TiAl:LMNOPQR a-N±² 

Fig.5  a-N curve of three-dimensional small crack propagation of 

TiAl alloys at 650 � 
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§ 6  650 �J TiAl:LMNOPQR da/dN-a±² 

Fig.6  da/dN-a curve of three dimensional small crack 

propagation of TiAl alloys at 650 � 

 

 

 

 

 

 

 

 

 

 

 

§ 7  650 �J TiAl:LMNOPQR da/dN-∆K±² 

Fig.7  da/dN-∆K curve of three-dimensional small crack 

propagation of TiAl alloys at 650 � 
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§ 8  θ´Kµ¶ 

Fig.8  Definition of θ angle: (a) b/a·1 and (b) b/a¸1 
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§ 9  �¹4ZJ TiAl:AB^OPQR da/dN-∆K±² 

Fig.9  da/dN-∆K curve of long fatigue crack propagation of TiAl 

alloys at different temperatures 
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§ 10  TiAl:AB^OP��QRº»Cq�¼H° 

Fig.10  Morphologies of long fatigue crack steady propagation stage of TiAl alloys at different temperatures: 

(a) 650 �, (b) 700 �, (c) 750 �, and (d) 800 � 
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§ 11  TiAl:34AB^OPQRC/)½¾5` 

Fig.11  Testing data and fitting curves of long fatigue crack pro- 

pagation of TiAl alloys at elevated temperatures: (a) 650 

� and (b) 700 � 
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Table 2  Paris equation parameters and threshold values of 

long fatigue crack propagation of TiAl alloys 
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§ 12  650 �J TiAl:ABNOP)^OPQR5` 

Fig.12  Results of small and long fatigue crack propagation 

of TiAl alloys at 650 � 
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Abstract: Three-dimensional small crack propagation behavior of deformed TiAl alloy at 650 ºC was studied by in-situ observation fatigue 

testing, and the long crack propagation behavior of the alloy in the temperature range of 650~800 ºC was studied by fatigue crack 

propagation tests. The results show that the three-dimensional small cracks can still grow even in the stress intensity factor region below 

the long crack propagation threshold value. Furthermore, the growth rates of small cracks are higher than those of long cracks in this region. 

The straight horizontal manufacturing nick at the sample edge is one of the main positions for the initiation of three-dimensional small 

crack in the alloy. Small cracks bend during the propagation and merge at positions where the bending occurs, and the fatigue life of the 

alloy is not sensitive to irregular strip manufacturing defects on the surface of the sample. The steady propagation rates of long fatigue 

cracks of the alloy are not sensitive to temperature changes in the temperature range of 650~800 ºC. All the long crack propagation 

processes exhibit the cleavage fracture. Crack propagation threshold values are related to the ductile-brittle transition temperature, and the 

temperatures below the ductile-brittle transition temperature have lower threshold values. 

Key words: TiAl alloy; in-situ observation; three-dimensional small crack; fatigue crack propagation 
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