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Table 1 Chemical compositions of 7050 aluminum alloy W /%
i H Si Fe Cu Mn Mg Cr Zn Ti Zr Al
[ b 0.12 0.15 2.0~2.6 0.1 1.9~2.6 0.04 5.7~6.7 0.06 0.08~0.15 A

E 0.05 0.08 2.25~2.40 —

2.0~2.40

— 5.9~6.4 0.05 0.09~0.11 At
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Table 2 Chemical compositions of Al-3Ti-0.15C
grain refiner W /%

Ti C Fe Si \Y, HAh Al
29~31 01~02 017 006 015 001 At
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Table 3 Chemical composition of Coveral C520 refining

agent for powder spraying Wg /%
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Fig. 1 Effects of refining methods on hydrogen contents in the
aluminum alloy melt
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Fig. 2 Relationship of variances of the hydrogen contents in melt with
the argon flows through breathable bricks
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Table 4 Effects of spraying powder on hydrogen contents of
aluminum alloy melts

Uiy TELRRRAAIT LB
[VALS /ImL -(100 gAD ] /[mL +(100 gAl) ']
(FRISNIFREL R ) KRBTk 0.222 0.072
eyl 0.194 0.065
HE Y 0.194 0.067
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Table 5 Examination results of slabs and processed plates
via plate filter

i T p s dex 0 Wi
RS BHERI% AA%EI%
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30+50 PPl 447 1~15% 1% & 93 80
e 60 PPIA 304 A I A
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Fig. 3 Typical microstructures of slabs and processed plates
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Table 6 Effects of grain refinement processes on the grain sizes of 7050 aluminum alloy slabs

B 5E AR Imm U kL il JIASE (kg-t*) Rk HL)Zmm
500 x 1 320 1 Al-Ti-CFitk} Al-Ti-B 2 1 12
500 x 1 320 2 B Al-Ti-B 2 1 6
500 x 1 320 3 Al-Ti-BiL Al-Ti-B 2 1 6
500 x 1 320 LSMI{E AN Al-Ti-C 4 1~2 14
400 x 1 320 1 Al-Ti-CHLE} Al-Ti-B 2 1 9
400 x 1 320 2 AI-Ti-CFik} 1.2 1 10
400 x 1 320 LSM¥I{E Al-Ti-CECR} Al-Ti-C 3+ 1~2 14
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Fig. 4 Effects of grain refiners on the grain morphologies of the cast slabs
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Fig. 5 Grain morphologies after adding 0.010% Al-3Ti-0.15C refiner and holding 20 minutes under different temperatures
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Fig. 6 The effects of different holding times on the grain morphologies when the adding amount of Al-3Ti-0.15C refiner was 0.010% and the melt
temperatures was 720 °C
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Fig. 7 Effects of Al-3Ti-0.15C grain refiner adding amounts on the grain morphologies when the adding temperature was 720 °C and the holding time
was 20 minutes
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Research on Smelting and Casting Technology of High-Quality 7050
Aluminum Alloy Large-Sized Slab for Aerospace Applications

WANG Jian', MA Si-mu?, ZHU Zi-zong’, WANG Kai’
(1. CHINALCO Southwest Aluminum(Group) Co., Ltd., Chongging 401326, China; 2. College of Materials Science and Engineering,
Chongging University, Chongging 400044, China)

Abstract:

7050 aluminum alloy is widely used in aerospace structural parts because of its low density, high strength and
excellent thermal processing performance. However, the problems of hot tearing, difficult forming, severe
microporosities and oxidation inclusions within slabs have been existed in the semi-continuous direct-chill
casting (DC) process of large-sized 7050 aluminum alloy slabs. In this study, the metallurgical quality control
technology of alloy melt in the DC casting process of large-sized slabs was investigated, and the influence of
melt refining process and grain refinement technologies on the quality of large-sized slabs were systematically
explored, and the casting process of large-sized slab was also confirmed. The results show that, applying the
optimized processes,the hydrogen and inclusion contents of the melt can be strictly controlled, and the grain
sizes can be controlled at 1-1.5 grades when the grain refinement process with Al-Ti-C refiner was used for the
alloy. High-quality melt alleviated the solidification shrinkage strain of the alloy, which solved the hot tearing
behaviors of the cast slab ingots in a large proportion. Finally, a set of melting and casting process suitable for
large-sized 7050 alloy slab ingot had been established.

Key words:
7050 aluminum alloy; semi-continuous direct-chill (DC) casting; melting and casting; hot tearing;
microstructure
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