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Table 1  Chemical composition of Mo-Nb single crystals 

Mo Nb  C N H O Fe Si Al 

ω/%  µg/g 

Balance 3.1  <50 <30 <10 <30 <1 <1 <1 
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} 1  Mo-Nb,-(~ 

Fig.1  Specimens of Mo-Nb single crystals 
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Fig.2  OM image of Mo-Nb single crystals 
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Table 2  Orthogonal experimental parameters 

Strain rates/s

-1

 1100 � 1150 � 1200 � 1250 � 1300 � 

0.001 √ √ √ √ √ 

0.01 √ √ √ √ √ 

0.1 √ √ √ √ √ 

1 √ √ √ √ √ 

10 √ √ √ √ √ 
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} 3  ��3=1>K43BCmno Mo-Nb,-0D45-D43OP 

Fig.3  True stress-true strain curves of Mo-Nb single crystals at different deformation temperatures and strain rates: 

(a) 1100 �, (b) 1150 �, (c) 1200 �, (d) 1250 �, and (e) 1300 � 

200 µm 
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Table 3  Peak flow stress of Mo-Nb single crystals at different 

deformation conditions 

Peak flow stress/MPa 

Temperature/� 

0.001 s

-1

 0.01 s

-1

 0.1 s

-1

 1 s

-1

 10 s

-1

 

1100 221.11 245.10 253.63 266.75 324.58 

1150 203.71 236.57 257.62 285.76 291.71 

1200 177.10 230.63 241.93 264.34 296.66 

1250 140.57 194.24 231.7 261.73 303.27 

1300 110.94 186.61 218.39 262.68 321.18 
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Fig.4  Peak flow stress vs deformation temperature for the 

Mo-Nb single crystals at different strain rates 
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Fig.7  Microstructures of deformed specimens under different conditions: (a) 1200 �/0.01 s
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Fig.8  Oriented fibrous tissue of deformed specimens 
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Hot Deformation Behavior and Constitutive Equation of Mo-Nb Single Crystals 

 

Zhang Wen

1,2

, Zhang Pingxiang

1,2

, Li Laiping

2

, Cheng Jun

2

, Hu Zhongwu

2

, Gao Xuanqiao

2

, Zhao Bin

1,2

 

(1. Northwestern Polytechnical University, Xi’an 710072, China) 

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China) 

 

Abstract: Isothermal compression of the Mo-Nb single crystals was conducted on a Gleeble-3800 thermal simulator in the deformation 

temperature range of 1100-1300 °C with strain rates from 0.001 to 10 s

-1

, height reduction of 50%, and true strain 0.7. The results show that 

the deformation temperature and strain rates affect the flow stress during the thermal deformation of Mo-Nb single crystals significantly. 

The true stress-strain curves exhibit a peak flow stress, flow softening and steady flow behavior. The constants of Mo-Nb single crystals, 

such as the activation energy Q, and the stress exponent n, were calculated. The constitutive equation was established based on 

hyperbolic-sine equations of Arrhenius type. 

Key words: Mo-Nb single crystals; constitutive model; hot compression 
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