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Hot deformation behavior of TC11 alloy with thick lamellar
microstructure in two phase field based on Murty criterion
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Abstract: The hot deformation behavior of TC11 alloy with thick lamellar o was investigated by the approach of
processing map based on Murty criterion. The results show that the approach of processing map based on Murty criterion
can predict flow instability zones and exhibit deformation mechanisms and microstructures dissipating energy well. By
analyzing the processing map and observing microstructures, the flow instability zones are in the ranges of 750—880 ,
0.007-10.0 /s and 880—-950 , 0.2—10.0 /s, and the manifestations of flow instability are macro cracking, adiabatic shear
bands and prior £ boundary cavities. The preferable ranges for hot working are in the ranges of 770-900 , 0.001-0.005
/s and 900-950 , 0.001—0.03 /s. In this two ranges, the globularization of lamellar a operates and globularization of
lamellar o along with o+f -/ phase transformation operates, respectively. For forging of TC11 alloy, the optimum
temperature can be selected between 850  and 950  in light of the need of a phase content, and the optimum stain

rate is 0.001 /s.
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Fig.1 Microstructure of TC11 alloy
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Fig.2  Processing map for TCIl alloy at strain of 0.3
(Numbers in isograms are values of efficiency of power

dissipation # and shadow is instability zone).
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Fig.3 Macro picture of TC11 specimen compressed at 800

and 10.0 /s exhibiting cracking (Compression axis is vertical).
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Fig.4 Microstructures exhibiting adiabatic shear bands (Compression axis is vertical in all micrographs) for TCI1 specimens

compressed under different conditions: (a) 750

900 ,10.0/s

, 1.0 /s; (b) 750

, 0.1 /s;5 (c) 800

, 1.0 /s;(d) 800 ,0.1/s; (e) 850

, 1.0/s; ()
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5 B
Fig.5 Microstructures exhibiting cavities at prior f boundaries (Compression axis is vertical in all micrographs) for TCI11
specimens compressed under different conditions: (a) 750 , 0.01 /s; (b) 800 , 0.1 /s; (c) 800 ,0.01 /s; (d) 850 ,0.01 /s
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Fig.6 Microstructures exhibiting globularization and kinking of lamellar o (Compression axis is vertical in all micrographs) for
TC11 specimens compressed under different conditions: (a) 850 , 0.001 /s; (b) 900 , 0.001 /s; (c) 950 , 0.001 /s; (d) 900
0.01 /s
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