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Through-Thickness Variation of Strain and Microstructure of AA5052
with Rolling Conditions During High Speed Hot Rolling
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Abstract The through-thickness variations of strain and microstructure during high-speed hot rolled 5052
aluminum alloy sheet were investigated. The specimens were rolled at temperature ranges from 410 to 560 °C
at a rolling speed of 15 m/s without lubrication and quenched into water at an interval of 30 ms after rolling.
The redundant shear strain induced by high friction between rolls and the aluminum sheet was increased
largely beneath the surface at a rolling reduction above 50%. Dynamic recrystallization occurred in the surface
regions of the specimen rolled under conditions of high temperatures or high rolling reductions.
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Fig. 1. Optical microstructures of the as-received(a) and
subsequently annealed (b) materials.
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Fig. 2. Schematic representation of experimental procedure.
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Table 1. Chemical composition of AA5052 aluminum alloy studied.

Si Fe Cu Mn

Mg Zn Ti Al

0.142 0.301 0.041 0.081

2.531 0.009 0.015 Bal.
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Fig. 3. Through-thickness variation of shear strain after high-speed hot rolling of AA5052. Rolled at 410 °C(a), 460 °C(b) and

510 °C(c), 560 °C(d) respectively.
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Fig. 4. Optical microstructures observed near surface and center of the plane perpendicular to transverse direction (TD plane) of
AA5052 alloy high-speed hot rolled by rolling reduction of 30% at various temperatures. The rolling temperatures are 410 °C(a),

460 °C(b) and 510 °C(c), 560 °C(d), respectively.
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Fig. 5. Optical microstructures observed near surface and center of the plane perpendicular to transverse direction (TD plane) of
AA5052 alloy high-speed hot rolled by rolling reduction of 40% at various temperatures. The rolling temperatures are 410 °C(a),

460 °C(b) and 510 °C(c), 560 °C(d), respectively.
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Fig. 6. Optical microstructures observed near surface and center of the plane perpendicular to transverse direction (TD plane) of
AAS5052 alloy high-speed hot rolled by rolling reduction of 50% at various temperatures. The rolling temperatures are 410 °C(a),

460 °C(b) and 510 °C(c), 560 °C(d), respectively.
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Fig. 7. Effects of rolling reduction and rolling temperature on
recrystallization of high-speed hot rolled AA5052.
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