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Influence of rolling deformation on fragmentation of S phase in Al-Zn-Mg-Cu alloy

Li Xiaogang', Yan Liangming"”, Hu Qiang', An Zhitao'
(1. School of Materials Science and Engineering, Inner Mongolia University of Technology, Hohhot 010051, China;
2. Inner Mongolia Key Laboratory of Light Metal Materials, Hohhot 010051, China)

Abstract: In view of the problems of difficulty for crushing the coarse S phase ( Al,CuMg) in Al-Zn-Mg-Cu alloy by the traditional sym-
metric rolling method, according to the force characteristics of the snake rolling deformation zone, the stress in the region with the least
force in the deformation zone was analyzed by the principal stress method, and the micro finite element model of coarse S phase deforma-
tion of 7055 aluminum alloy during the snake rolling process was established. Then, the strains of S phase in the 7055 aluminum alloy
during the symmetric rolling, asynchronous rolling and snake rolling processes were simulated by the established finite element model, and
the rolling experiment and S phase morphology observation were carried out to verify the diagnostic accuracy of the finite element model.
The results show that the micro finite element model is accurate and reliable. With the increasing of asymmetric factors, the fragmentation
degrees of S phase in the core of sheet increases, namely, snake rolling>asynchronous rolling>symmetric rolling. In addition, the S phase
on the surface layer of sheet during the snake rolling has greater strain and are more severely broken than that of the core.
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Table 1 Chemical compositions of 7055 aluminum alloy ( %, mass fraction)

Zn Mg Cu Cr Zr Fe Si Mn Ti Ni Al
7.87 2.16 2.05 <0.04 0.12 0. 06 0. 04 <0.05 0.019 <0.05 A
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Table 2 Parameter adjusted ranges of snake rolling

experimental equipment
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Fig. 3 Force analysis map of deformation zone I in rolled sheet
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Fig. 6  Plastic strain distribution nephograms of S phase

(a) y=1.0, s=0 mm, r=50%, core
(d) y=1.3, s=4 mm, r=50%, top surface
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Fig. 7 Morphologies of S phase after rolling deformation

(a) y=1.0, s=0 mm, r=50%, core  (b) y=1.1, s=0 mm, r=50%, core (c¢) y=1.3, s=4 mm, r=50%, core
(d) y=1.3, s=4 mm, r=50%, top surface  (e) y=1.3, s=4 mm, r=50%, lower surface
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