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Fig.2 Microstructures of twin-roll cast sheet prepared under different processing conditions: (a) 1#, (b) 2#, (c) 3#, and (d) 4#
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Fig.4 Mechanical properties of twin-roll cast sheet prepared under different conditions: (a) strength and (b) elongation
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Fig.6 SEM images of cold rolled sheets after solid solution treatment for different times: (a) 0 min, (b) 1 min, (c) 2 min, (d) 5 min, (¢) 10 min,
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Fig.7 Recrystallization grain size of aluminum alloy sheets prepared under different processing conditions after solid solution treatment: (a) 1#,
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r and n values of pre-aging aluminum alloy sheets prepared under different processing conditions after pre-aging treatment
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Table 3 Mechanical property of sheets prepared under different processing conditions after pre-aging and bake hardening treatment

Pre-aging treatment

Bake hardening treatment

Sample
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1# 133 259 21.7 251 332 18.6
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ki 137 262 25.2 264 346 20.0
a# 141 274 26.3 282 366 19.3
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Fig.11 Tensile fracture morphologies of alloy sheet prepared under different processing conditions after pre-aging treatment: (a) 1#, (b) 2#,
(c) 3#, and (d) 4#
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Research of Heat Treatment Process of AA6022 Aluminum Alloy Sheet Prepared by
Electromagnetic Oscillation Twin Roll Casting

He Chen"?, Zhao Yuhui?, Zhao Jibin'?, Wang Zhiguo™?, He Zhenfeng"?
(1. Shenyang Institute of Automation, Chinese Academy of Sciences, Shenyang 110016, China)
(2. Institutes for Robotics and Intelligent Manufacturing, Chinese Academy of Sciences, Shenyang 110169, China)

Abstract: Based on the principle of sub-rapid solidification, AA6022 aluminum alloy sheets for automotive were successfully prepared by
electromagnetic oscillation twin roll casting technology. In order to improve the comprehensive mechanical properties of the end products, the heat
treatment process of the sheet was studied. Combined with OM, SEM, EBSD, macro hardness and tensile test, the effects of different heat
treatment parameters on the microstructure and mechanical properties of sub-rapid solidification sheet were studied. The results show that the
composite application of Al-Ti-B grain refiner and electromagnetic field can significantly improve the proportion of fine equiaxed grains. Solution
+ pre-aging treatment can significantly inhibit the natural aging hardening effect, enhance the natural aging stability of alloy sheet, and improve the
stamping formability and paint hardening increment of alloy sheet. Under the optimized conditions (560 °Cx5 min+150 °Cx5 min+30 d at room
temperature+175 °Cx30 min), the yield strength, tensile strength, elongation, macro hardness and plastic strain ratio of the sheet increase from
259 MPa, 296 MPa, 10.7%, 466.5 MPa and 0.66 of sample 1# to 296 MPa, 322 MPa, 16.1%, 599.8 MPa and 0.75 of sample 4#, respectively.

Key words: AA6022 aluminum alloy; electromagnetic twin roll casting; heat treatment process; microstructure; mechanical properties
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