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Table 1  Components of Ti-8Mn dual-phase titanium 

Alloy (ω�

��

�%) 

Mn C O N H Other Ti 

6.50~9.00 <0.20 <0.20 <0.07 <0.015 0.60 Bal. 
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§ 1 _O α¨β] α-βNOPQ�RST-SUVW 

Fig.1  Stress-strain curves of single-phase α, β and α-β dual 

phase titanium alloys  
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§ 2  Ti-8MnNOPQ�®«¯°±² 

Fig.2  Microstructure photograph of Ti-8Mn dual-phase 

titanium alloys 
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Fig.3  Modeling and meshing 
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Table 2  Stress-strain values in single-phase α and β titanium 

alloys used in simulation 

Alloy Strain/Stress No.1 No.2 No.3 No.4 No.5 

Strain 0.027 0.03 0.035 0.06 0.2 

Single phase α 

Ti alloy 

Stress/MPa 276 297 331 345 359 

Strain 0.09 0.1 0.11 0.12 0.2 

Single phase β 

Ti alloy 

Stress/MPa 827 896 945 965 986 

 

 

 

 

 

 

 

 

§ 4  Ti-8MnNOPQ�BJ]|�ST-SUVW 

Fig.4  Measured and simulated stress-strain curves of Ti-8Mn 

dual-phase titanium alloy 
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§ 5  wxR«¬|M 

Fig.5  Microstructure model 
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§ 6  ����R«¬ST[�VW 

Fig.6  Microscopic stress distribution curves on different sections: (a) F-F section, (b) E-E section, and (c) G-G section 
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Fig.7  Microscopic stress distribution of different phase with different load: (a) 482 MPa, (b) 620 MPa, and (c) 758 MPa 
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§ 8  E-E��RSU[�VW 

Fig.8  Strain distribution curve on E-E section 

 

 

 

 

 

 

 

 

§ 9  ��¸¹�ºO\R«¬SU[� 

Fig.9  Microscopic strain distribution of different phase with different load: (a) 482 MPa, (b) 620 MPa, and (c) 758 MPa 
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Abstract: The stress-strain curve of (α + β) Ti-8Mn alloys was measured, and α and β titanium alloys, whose compositions were close to 

those of α and β phase in the dual phase titanium alloy (Ti-8Mn) were designed. According to the above mentioned design, the stress-strain 

curve of Ti-8Mn alloy was calculated and compared with measuring one. The results show that they are in good agreement, which indicates 

that the model established is available. According to the model above, the distributions of stress and strain were simulated along different 

sections when only one α grain was distributed in the β crystal. And the result illustrates that the minimum stress exists at the center of α 

crystalline grain, while the maximum stress exists at the crystal boundary. The stress decreases gradually with increasing of the distance 

away to dual sides, while the distribution of strain is in opposition to the stress distribution. 

Key words: dual phase titanium alloy; stress-strain; numerical simulation  
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