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& IR B4 R H 9 O 6 1% 4 BT (XRF), 5 Br i 4y 2k
Al-6.0Mg-0.44Mn-0.15Zr-0.038Sc-0.11Fe-0.06Si.
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Fig.1  Vickers hardness as a function of annealing time of

Al-6Mg-0.4Mn-0.15Zr-0.04Sc alloy during isothermal
annealing at 475 C
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Fig.2  Vickers micro-hardness curve with the change of

annealing temperature of Al-6Mg-0.4Mn-0.15Zr-0.04Sc
alloy during isochronal aging at 175~550 ‘C
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Fig.3 Vickers micro-hardness as a function of annealing time of

Al-6Mg-0.4Mn-0.15Zr-0.04Sc  alloy  during
annealing at 275~350 C
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Fig.4 Vickers micro-hardness as a function of annealing time of

Al-6Mg-0.4Mn-0.15Zr-0.04Sc alloy during isothermal
annealing at 300, 475 °C and two stage annealing at

300 'C (3~12 h)+475 C
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Fig.5 Transmission electron microscope images and corresponding selected area electron diffraction pattern of Al-6Mg-0.4Mn-0.15Zr-

0.04Sc: (a~c) two step annealing at 300 ‘C, 7 h+475 °C, 15 h, (d) direct annealing at 475 C, 15 h
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Fig.6  Optical micrographs of Al-6Mg-0.4Mn-0.15Zr-0.04Sc alloy: (a) as cast, (b) 300 'C, 7 h+475 C, 3 h, (¢) 300 'C, 7 h+475 °C, 12 h,
and (d) 300 'C, 7 h+475 C, 15 h
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Fig.7 SEM-BSE images (a, ¢) and EDS mapping analysis of Mg (b, d) for AI-6Mg-0.4Mn-0.15Zr-0.04Sc alloy: (a, b) as cast, and (c, d)
300 C,7h+475 C, 15 h
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Fig.8 Concentration of Mg at intra-dendrite and inter-dendrite
with the change of annealing time at 475 ‘C in

Al-6Mg-0.4Mn-0.15Zr-0.04Sc alloy
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Effect of Homogenization Treatment on Aging Behavior and Microstructure in
Al-6Mg-0.4Mn-0.15Zr-0.04Sc Alloy

Ding Yusheng, Gao Kunyuan, Guo Shanshan, Huang Hui, Wen Shengping, Wu Xiaolan, Nie Zuoren
(Key Laboratory of Advanced Functional Materials, Ministry of Education, Beijing University of Technology,
Beijing 100124, China)

Abstract: The effect of homogenization treatment on aging behavior of Al3(Sc,Zr) and homogeneity of Mg were studied in
Al-6Mg-0.4Mn-0.15Zr-0.04Sc alloy using Micro-hardness test, optical microscope, scanning electron microscope and transmission
electron microscope. The peak hardness HV of the alloy annealed at the normal homogeneous temperature of 475 °C was 830 MPa, much
lower than 920 °C of that isochronally annealed at 175~550 °C, demonstrating that the alloy does not obtain the sufficient aging
strengthening from Als(Sc,Zr) particle during one-stage annealing at 475 °C. Therefore, two-stage homogeneous treatment was designed.
The first stage annealing was between 275~350 °C, where at 300 °C exhibits the highest peak hardness of 870 MPa, and the second-stage
annealing was performed at 475 °C with the peak hardness of 920 MPa. The microstructure analyses indicate the Al3(Sc,Zr) particles in the
two-stage annealing are much finer than those of one step annealing. After annealing at 300 °C/7 h+ 475 °C/15 h, the segregation of Mg
disappears and the Al;(Sc, Zr) particles form dispersedly at the same time. Finally, a higher strength and a higher recrystallization
temperature are obtained.

Key words: Al-Mg alloys; microalloying element of Sc and Zr; aging behavior; homogenization
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