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Table 1  Hot process parameters

Deformation

temperature/q

Strain, ε

Strain rate,

log(ε

�

/s

-1

)

Cooling

type

- 0.56 1 AC

1050 - 1 AC

1050 0.56 - AC

1050 0.56 1 -

r 1  ,-/0=β EFGH D (a)sα IJGH d1

>K b (b)LMN

Fig.1  Effect of deformation temperature on β grain size D (a),

α-colony size d and α-lamina thickness b (b)
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Fig.2  Effects of strain on β grain size D (a), α-colony size d and 

α-lamina thickness b (b)
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Fig.3  Effects of strain rate on β grain size D (a), α-colony size d

and α-lamina thickness b (b)
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Table 2  The value of D, d, b for air cooling (AC)

and water quenching (WQ) 

Cooling type D/µm d/µm b/µm

AC 175 15 0.70

WQ 200 8 0.53

 4  ��(a)���(b)�β ���� D ���

Fig.4  Relationships between strength vs β grain size D (a),

plasticity vs β grain size D (b)
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Fig.5  Relationships between strength vs α-colony size d (a), 

plasticity and α-colony size d (b)
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Fig.6  Relationships between strength vs α-lamina thickness b

(a), plasticity vs α-lamina thickness b (b)
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Table 3  The error of calculated and measured strength 

and plasticity 

Mechanical properties σ

b

/MPa σ

0.2

/MPa δ/% ψ/% 

Error 4~18 2~14 1~2 3 
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The Structure Parameters and Mechanical Properties Prediction for Titanium Alloy 

 

Zhang Wangfeng, Cao Chunxiao, Li Xingwu, Ma Jimin, Zhu Zhishou 

(Beijing Institute of Aeronautical Materials, Beijing 100095, China) 

 

Abstract: The effects of process parameters, such as deformation temperature, strain, strain rate and cooling condition on structure 

parameters (β grain size D, α-colony size d, α-lamina thickness b), and the relationship between lamella structure parameters and 

mechanical properties were investigated during β field hot deformation for TA15 titanium alloy. A quantitative relationship between 

structure parameters and mechanical properties was presented by multi-element regress analysis, and the mechanical properties could be 

predict by using above mentioned relationship.  

Key words: titanium alloy; structure parameter; quantitative relationship; property prediction 
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