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Table 1 Chemical composition of experimental 6061 aluminum alloy (w/%)

Alloy Si Mg Fe Mn Cu Cr Ti Zn Al
1# 0.77 1.05 0.23 0.04 0.34 0.13 0.02 0.04 Bal.
24 0.77 1.05 0.23 0.12 0.34 0.13 0.02 0.04 Bal.
3# 0.77 1.05 0.23 0.35 0.34 0.13 0.02 0.04 Bal.
4# 0.77 1.05 0.23 0.58 0.34 0.13 0.02 0.04 Bal.

2 6061 55 EEKRA S
Table 2 Actual chemical composition of experimental 6061 aluminum alloy (/%)

Alloy Si Mg Fe Mn Cu Cr Ti Zn Al
1# 0.77 1.05 0.23 0.04 0.34 0.13 0.02 0.04 Bal.
2# 0.74 1.07 0.21 0.13 0.33 0.14 0.02 0.03 Bal.
3# 0.69 1.04 0.21 0.36 0.29 0.12 0.02 0.04 Bal.
4# 0.69 1.07 0.21 0.54 0.30 0.12 0.02 0.03 Bal.
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Fig.3 Variation of a-Fe phase elements in 6061 aluminum alloy:

(a) ©(Mn)=0.04% and (b) ©(Mn)=0.36%

[ —=— Solid phase temperature
680 [—e— Liquid phase temperature
Precipitation temperature of a-Fe phase

s80f -
00 05 10 15 20 25
Mn/Fe

Bl 4 )il 6061 8R4 S A4k h 25
Fig.4 Temperature change curves of thermodynamic simulation
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Fig.5 Microstructures of 6061 cast-rolled plates: (a, b, c, e, h) ©«(Mn)=0.36%, (d, g) ®(Mn)=0.04%, and (f, i) ©®(Mn)=0.54%
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Fig.6 SEM images of 6061 cast-rolled plates with w(Mn)=0.36% (a, b), ©(Mn)=0.54% (c, d); EDS analysis for Mg,Si in Fig.6b (e), for
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Fig.7 SEM image (a) of 6061 cast-rolled plates with w(Mn)=0.04% and (b) EDS analysis of f-AlsFeSi
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TEM images (a~c) and EDS analysis (d) of cast-rolled 6061 aluminum alloy plates
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Effect of Mn on Microstructure and Properties of Twin-Roll Casted 6061 Aluminum
Alloy Plate

Wang Hongbin', Zhang Xinyu', Li Shengli', Xu Zhen', Song Hua®, Lian Fabo®, Chen Xingyu'
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Abstract: The effects on the microstructure and mechanical properties of twin-roll casted 6061 aluminum alloy plates with Mn addition
were investigated. The microstructure of 6061 cast-rolled plates were analyzed by thermodynamic simulation, optical microscope (OM),
scanning electron microscope (SEM) and transmission electron microscopy (TEM). The mechanical properties of 6061 cast-rolled plate
with different Mn contents were tested using tensile tests. The results show that with the increase of Mn content of the 6061 cast-rolled
plate, the iron-rich phase at the edge of 6061 cast-rolled plates is gradually transformed from acicular S-AlsFeSi phase to granular
a-Al;x(FeMn);Si phase, and a large number of irregular blocks and a petal-like a-Al;s(FeMn);Si, phase are aggregated in the core
(w(Mn)=0.54wt%); when ©(Mn)=0.36wt%, the mechanical properties of 6061 cast-rolled plate are the best. At this time, the tensile
strength, yield strength and elongation of cast-rolled plates are 195.93 MPa, 170.36 MPa and 17.96%, respectively.

Key words: twin-roll casting; 6061 aluminum alloy; iron-rich phase; microstructure; mechanical property
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