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B3R2 Manufacturing process of 6061 alloy sheets.

Chemical composition of 6061 aluminum alloys (mass%)
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Microstructure of Té-treated 6061 alloy with different Mn and Zr content.
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Intensity (arbitrary unit)

B2 X-ray difftraction patterns of Té-treated 6061 alloy sheet with different Mn and Zr content.
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M6 Intermetallic compounds detected by TEM observation in various heat-treated 6061 alloys.
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B16 Schematic drawing of experimental apparatus for EMC used in this study.

Si Fe Cu Mn Mg Cr Zn
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0.19 0.33 255 0.19
JIS <0.25 <040 <0.10 <0.10 22 0.15 <0.10
5052 alloy ~ ~
0.35

W5 Chemical composition of aluminum alloys. (mass%)
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EM18 Microstructures of thin 5052 alloy slabs fabricated under various manufacturing conditions.
Flow rate of cooling water : 20//min, Casting rate : 960mm/min,
Thickness of bottom block : 6mm, Spout : step cover type
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BMX19 (a) Distribution of dendrite arm spacing at short long of thin slabs.
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HEX19 (b) Distribution of dendrite arm spacing at short side of thin slabs.



(a) DC, hot plate After cold rolling

MX20 Microstructures of 5052 alloy before and after cold rolling.
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MX21 Tensile properties of H-38 treated EMC and DC W22 Tensile properties of O-treated EMC and DC specimens.
specimens.
Mg Fe Cr Si Cu Mn Zn Ti Al
JIS 220 <040 0.15 <0.25 <0.10 <0.10 <0.10 - Bal.
5052 alloy |~2.80 (). 35
5052

basc alloy

0.45%Fc 256 045 019 016 <0.01 <001 <0.01 <0.01 Bal
0.81%Fc 261 081 020 018 <0.01 <0.01 <0.01 <0.01 Bal

2.33%Mg 233 030 018 016 <0.01 <0.01 <0.01 <0.01 Bal.
2.05%Mg 205 031 0.18 0.16 <0.01 <0.01 <0.01 <0.01 Bal.

BW®R6 Chemical composition of aluminum alloys (mass%)




‘ Thin slabs fabricated by EMC I

As-cast

Homogenization
530°C X 13h

k Homogenized
Cold rolling

Reduction in thickness:3%/pass
Total reduction:75%

. As-rolled

|

Annealing Stabilization
170~400°C X 2h 170°C X 5h

Determination
of O-treatment
condition

( O-treated sheets | [ H38-treated sheets |

W23 Processes of preparation of specimens.
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H[X24 Microstructures of 5052 alloy thin slabs with different Fe and Mg content. (3) 0.81% Fe
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MI25 Microstructures of 5052 alloy thin slabs with different Fe and Mg content. (5) 2.05% Mg
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M[X26 Distribution of dendrite arm spacing along the short side of thin slabs.



5052 base alloy
2.05%Mg <«— (2.68%Mg, 0.34%Fe) —— 0.81%Fe
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EX27 Microstructures of 5052 alloy thin slabs with defferent Fe and Mg content indicating the
distribution of intermetallic constituents.
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MX28 Microstructures of 5052 alloy thin slabs with different Fe and Mg content showing the grain size.



wripog

wripg |:821S uielo
ABioydiow uiels)

soeUNg Jajua)n

E:oom

wnooz

m‘_DuOwaOStCmD

(e (g (0

W29 Microstructures of DC slab of 5052 alloy.
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(c) DAC, hot rolled
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MX31  Microstructures of cold rolled sheets of 5052 alloys with different Fe and Mg content.
Microstructures of hot and cold rolled sheets of DC samples are alos shown.
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(b) Cold rolled after homogenization

(a) Directly cold rolled

BX32 Microstructures of O-treated sheets of 5052 alloys with different Fe and Mg content indicating the
distribution of intermetallic constituents.
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