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Fig.1 Schematic diagram of sampling (arrow represents thickness of

ingot and the compression direction)
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Fig.2 Schematic diagrams of modeling parameters: (a) dynamic

softening curves and (b) 6-¢ relationship
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Fig.3 Inhomogeneity of ingot microstructures: (a) surface of

ingot and (b) center of ingot
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Fig.4 True stress-strain curves (central microstructure) under different strain rates: (a) 0.1s?, (b) 157, and (c) 10 s™
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Fig.5 True stress-strain curves (surface microstructure) under different strain rates: (a) 0.1 s™, (b) 15, (c) 5s™ and (d) 10 s™
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Effect of Grain Size on Hot Deformation Behavior of a New High Strength
Aluminum Alloy

Feng Dit, Zhang Xinming?, Liu Shengdan?, Han Nianmei®
(1. Provincial Key Laboratory of Advanced Welding Technology, Jiangsu University of Science and Technology, Zhenjiang 212003, China)
(2. Central South University, Changsha 410083, China)
(3. Suzhou Nonferrous Metals Research Institute, Suzhou 215026, China)

Abstract: The effects of grain size inhomogeneity in large size ingots on hot deformation behaviors of a new high strength
Al-7.68Zn-2.12Mg-1.98Cu-0.12Zr alloy were investigated using Gleeble-3500 test machine at 300~450 <C with strain rates from 0.1 to 10
s, SEM observation shows that the grain size in surface layer of the ingot is finer than that in central layer. During hot deformation, the
flow stress of the sample with fine grain (surface layer) is lower than that of the sample with coarse grain (central layer) under high
temperature and low strain rate conditions. The hot deformation activation energies (Q) of 140 and 125.4 kJ/mol are obtained for fine grain
microstructure and coarse grain microstructure, respectively. The flow stresses were predicted by a two-stage type constitutive model
based on the dislocation density theory, and the dynamic recrystallization softening equations were established for the microstructures of
fine grain and coarse grain. Electron Back-Scattered Diffraction (EBSD) observations reveal that the alloy exhibits dynamic recovery at
temperatures ranging from 300 to 400 <C and dynamic recrystallization (DRX) at 450 <C with low strain rate (0.1 s). The DRX grains
nucleate at the original grain boundaries. As a result, the DRX fracture is higher in finer grain (surface layer) microstructure due to the
higher grain boundary density.

Key words: Al-Zn-Mg-Cu alloy; grain size; hot deformation; dynamic recrystallization
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