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Table 1  Nominal composition of DD13 superalloy (ω/%) 

Cr Co Mo Ti Al Ta C Ni 

10.8 8.6 2.1 4.2 4.0 5.2 0.06 Bal. 
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Fig.1  Microstructures of DD13 after heat treatment 
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Fig.2  Fracture morphologies of DD13 tension specimens at RT (a, b), 700 + (c, d), and 1050 + (e, f) 
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Fig.3  Microstructures of DD13 specimens after tension tests at RT (a), 700 + (b) and 1050 + (c) 
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Fig.4  TEM images of dislocations in tension specimens at RT (a, b), 700 + (c, d), and 1050 + (e, f) 
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Fig.5  Tensile properties of DD13 alloy at different temperatures 
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Abstract: The tensile behaviors of a nickel-based single crystal superalloy DD13 were studied from room temperature to 1050 °C. Results 

show that both of yield strength and tension strength reach the peak value, namely 1108 and 1340 MPa when the testing temperature reachs 

700 °C. However, a converse trend is observed for the temperature dependence of plastic properties. Model of dislocation overcoming the 

precipitation strengthening phase (γ′) takes a key role on yield strength, which changes from shearing to climbing with the rising testing 

temperature. After the yield point, both of tension strength and plastic property are decided by that whether dislocations could slide 

smoothly or not. Relational twisting of partial dislocations with stacking fault from different slipping systems is observed at 700 °C. 

Key words: single crystal superalloy DD13; tension strength; plastic property; dislocation; temperature 
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