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Table 1  Chemical composition (ω/%) and β-transus 

temperature (T

β

) of Ti-Al-V-Zr-Cr  

Alloy T

β 

/¯ Al V Zr Cr Fe O Ti 

T1 934 5.07 2.96 2.95 - 0.02 0.091 Bal. 

T2 925 5.13 3.03 2.87 0.76 0.02 0.087 Bal. 

T3 913 4.97 3.11 2.83 1.52 0.02 0.071 Bal. 
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° 1  rJ Cr PF;)¨±QR§² 

Fig.1  Microstructures of the bar with different Cr contents: (a) T1 alloy, (b) T2 alloy, and (c) T3 alloy 

a b 

c 



®2642®                                           ³')*´µK#$                                          � 48� 

 /""30%�&1234& EDS�5 

Table 2  Chemical composition of the three alloys at various 

points (ω/%) 

Alloy Position Al V Zr Cr Ti 

Matrix 4.96 2.84 2.59 - Bal. 

Equiaxial 4.61 1.40 1.63 - Bal. 

T1 

Acicular 3.52 3.79 2.22 - Bal. 

Matrix 5.41 2.59 2.98 0.74 Bal. 

Equiaxial 5.22 0.45 2.49 0.14 Bal. 

T2 

Acicular 3.31 4.29 3.62 1.63 Bal. 

Matrix 4.98 2.71 2.78 1.58 Bal. 

Equiaxial 5.28 0.80 2.52 0.51 Bal. 

T3 

Acicular 3.63 3.39 3.57 1.84 Bal. 

 

 

 

 

 

 

 

 

 

 

° 2  3¶;)L XRD°· 

Fig.2  XRD patterns of the Ti-Al-V-Zr-Cr alloys with different 

Cr contents 
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° 3  ¸ 900 /1�  h AC ¹ºL T3;)»¼ TEMQR 

Fig.3  TEM image of the T3 alloy under 900 /1�  h AC 

 

 

 

 

 

 

 

 

 

 

 

° 4  ¸ 900 ¯/1 h AC¹º�½;)L~©TU 

Fig.4  Tensile properties of the Ti-Al-V-Zr-Cr alloys with different 

Cr contents heat treated under 900 ¯/1 h AC 
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° 5  ¸ 900 ¯/1 h AC¹º�½;)Ll�¾����¿ÀÁ
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Fig.5  Yield strength/ultimate tensile strength, KV
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° 6  ¸ 900 ¯/1 h AC¹º�½;)L~©ÃÄ SEM§² 

Fig.6  Cross-section microstructures of the tensile specimens under 900 /1�  h AC: (a) T1 alloy, (b) T2 alloy, and (c) T3 alloy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

° 7  ¸ 900 ¯/1 h AC¹º�½;)L������ÅÆÇL SEMÈÉ 

Fig.7  Fracture surface (a~c) and cross-section (d~f) microstructures of impact specimens under 900 /1�  h AC for T1 alloy (a, d), 

T2 alloy (b, e) and T3 alloy (c, f) 
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Abstract: The effects of Cr content on the microstructures, phases, tensile properties and impact properties of the Ti-Al-V-Zr alloys with 

addition of 0.76%~1.52% Cr were investigated for nucleus applications. Microstructural analyses were carried out using scanning 

microscopy, X-ray diffraction and quantitative microprobe analysis. The addition of Cr refines the microstructure of the modified alloys, 

and promotes the formation of the acicular α grains. XRD results show that the total amount of β phase increases with the increase of Cr 

content. The addition of Cr improves the strength significantly but not improves the plasticity of the modified alloys. T2 alloy has much 

higher value of the impact toughness and energy among all the studied alloys. The experimental results indicate that the fracture in 

Ti-Al-V-Zr alloys is influenced by Cr addition considering the influence of the number and the shape of the second α phase. They have the 

great potential to become new candidates for nucleus applications. 

Key words: near-α titanium alloy; microstructure; impact toughness; tensile properties; nuclear reactor 
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