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Effects of cooling modes on hot compression deformation behavior
of aluminum alloy 7050 after homogenization

ZHANG Xin-ming, YUAN Yu-bao, LIU Wen-jun, LIU Sheng-dan, LI Peng-hui

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The flow stress of aluminum alloy 7050 was studied by isothermal compression in 300—450 C and in strain

rate range of 0.001-1 s

on Gleeble—1500 thermal-mechanical simulator. Two different cooling modes, i.e.
water-quenching and furnance-cooling, were adopted after homogenization of aluminum alloy 7050. The results show
that the flow stress of aluminum alloy 7050 increases not only with the decrease of deformation temperature and increase
of strain rate, but also remarkably with the increase of cooling rate after homogenization. The alloy elements
supersaturate in the matrix of the specimen from water-quenching after homogenization, then the second phases
precipitate and remarkably coalesce during the deformation. The apparent activation energy of hot compression of 224.9
kJ/mol is for the sample from the water-puenching, while 144.6 kJ/mol for that from the furnance-cooling. With the
increase of deformation temperature, the flow stress difference from the two cooling modes decreases. At higher
temperature with slower strain rate, the zigzag curve of the flow stress reveals the discontinuous dynamic recrystallization.
The flow stress of aluminum alloy 7050 during hot compression deformation can be expressed by hyperbolic sine
equation including Arrhenius term.

Key words: aluminum alloy 7050; hot compression deformation; Zener-Hollomon parameter; deformation apparent

activation energy
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Tablel  Computed constitutive constants

BT YU n B a Ftfin S A O/(kJ-mol ™)
HQ 7.753 0.112 4 0.014 5 6.159 43947 1.90X 10" 224.9
HF 6.386 0.105 1 0.016 5 5.014 3470.5 6.23X10° 144.6
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