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Table 1 Preparation methods for 2E12 alloy with different

microstructures
Sample Heat treatment methods
Two steps homogenization ((485 ‘C, 24 h)+
Alloy 1 )
(495 C, 5 h)) and then water quenching
Two steps homogenization ((485 ‘C, 24 h)+
Alloy 2

(495 °C, 5 h)) and then furnace cooling
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Fig. 1 BSE images of alloy: (a) As-cast alloy; (b) Alloy 1; (c)
Alloy 2
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Fig.2 Morphologies and element distributions of grain interior second phase: (a), (b) Alloy 1; (c), (d) Alloy 2
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Fig. 5 Peak stress values of alloys under different deformation conditions: (a) Alloy 1; (b) Alloy 2
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Fig. 6 Surface morphologies of alloys with different microstructures after 60% deformation: (a) 340 °C, 10s™', alloy 1; (b) 340 C,
10 s, alloy 2; (c) 340 °C, 0.001 s, alloy 1; (d) 340 °C, 0.001 s™', alloy 2; (¢) 490 °C, 10s™', alloy 1; (f) 490 °C, 10 s', alloy 2; (g)

490 °C, 0.001 s, alloy 1; (h) 490 °C, 0.001 s, alloy 2
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Fig. 7 Surface morphologies of alloys deformed at (440 C,
0.001 s ') after 60% deformation: (a) Alloy 1; (b) Alloy 2
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Fig. 8 EBSD-derived IPF maps of alloys deformed at (440 °C, 0.001 s™') after 20% deformation: (a) Alloy 1; (b) Alloy 2
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Fig. 10 TEM images of alloys deformed at (340 °C, 10 s") after 60% deformation: (a) Alloy 1; (b) Alloy 2
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Fig. 12 Schematic diagrams of effects of second phase particles on deformation mechanisms of alloy: (a) Alloy 1; (b) Alloy 2
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Hunan Province, Xiangtan 411201, China)

Abstract: Two kinds of alloys featured with free of S phase (alloy 1) and enriched with S phase (alloy 2) were prepared.
Combined isothermal hot compression test and microstructure observation, the hot deformation behaviors of two alloys

were studied at the temperature range of 340—490 “C and strain rate range of 0.001-10 s’

. The results show that,
compared with alloy 1, alloy 2 possesses higher peak-stress when deformed at the same conditions. When deformed at
(340 °C, 10 s7"), the main failure modes for alloy 1 and alloy 2 are unstable deformation at triple grain boundaries (GBs)
and intergranular cracking caused by brittle fracture of S phase, respectively. When deformed at (490 °C, 0.001 s "), the S
phase located at GB is completely weakened which leads to the intergranular cracking of alloy 2. During deformation,
the grain interior S phase and 7 phase not only hinder dislocation motion but also promote homogenous deformation of
alloy. During recovery, the grain interior S phase and 7 phase can pin subgrain boundaries and thus refine grain size.

Key words: 2E12 aluminium alloy; hot deformation; S phase
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