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Flow Behavior and Microstructure Evolution of
2024 Aluminum Alloy Sheet during Hot Tension Deformation

ZHAO Ting, DENG Lei, WANG Xin-yun
(Huazhong University of Science and Technology, Wuhan 430074, China)

ABSTRACT: The aim of this work was to study the flow behavior and microstructure evolution of 2024 aluminum alloy
sheet during hot tension deformation. The 2024 aluminum alloy sheet was stretched to get the true stress-strain curves when
the range of deformation temperature was 300 °C ~450 °C and the range of strain rate was 0.001 s™' ~0.1 s, after the
deformation, metallographic tests were carried out on the deformed samples to determine the average grain size. The flow
stress constitutive relationship and grain size model for 2024 aluminum alloy sheet under hot tension condition were estab-
lished using the experiment results. The flow behavior decreased with the increase of temperature. The flow behavior had a
positive sensitivity to the strain rate. With the increase of temperature, the sensitivity coefficient of strain rate became lar-
ger. After deformation, the average grain size decreased with the increase of Zener-Hollomon parameter. With the increase
of strain, the average grain size first decreased and then increased. The flow stress constitutive relationship and grain size
model established were conductive to optimize the process parameters, obtain fine grains and improve the performance of

parts in the process of actual production. This study provided a theoretical basis for the development of hot forming process

Yrfs B HEA . 20150320

EEWH: BRAAHFLE4(51205143)

{EE® N REE(1991—) , %, HFMA LR AL, TR T AL ERTY,

BIRUEE: T4 =(1973—), B, HAEHA F LA, £ BNFRM b E R A FEERR AREELRR BB MM T
BARTSMFH TATFR,



' iy

wol oE TR

2015 405 H

and control of microstructure of 2024 aluminum alloy sheet.

KEY WORDS: 2024 aluminum alloy; hot tension; flow behavior; microstructure evolution; average grain size model
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Fig. 2 The true stress-strain curves under different deformation conditions
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