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Aluminum strip forming with double cooling- strip
rapid solidification technique

YANG Jirsong, ZHOU Cheng, XIE Jiarrxin
( School of M aterials Science and Engineering,

U niversity of Science and Technology Beijing, Beijing 100083, China)

Abstract: The principle and characteristics of double cooling-strip rapid solidification technique for strip forming are in-
troduced. Aiming at the forming of aluminum strip with jet nozzle having 5 holes of 6 mm in diameter, the effects of two
main factors on the strip quality, the jet stability of melt metal and cooling strip speed were discussed through both theory
and experiment. The microstructure and mechanical properties at different cooling strip speeds were examined , and the
results show that the microstructure is more fine and the mechanical properties are higher with increasing cooling-strip

speed . The appropriate technology parameters for fabricating aluminum strip are: pouring temperature 710 C, gas pres-

sure 0. 007 5 M Pa and cooling strip speed 2 m/s.
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Fig. 1 Schematic drawing of double
cooling-strip rapid solidification process
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Table 1 Relationships between atmospheric

pressure and jet speed of melt metal

Atmospheric Jet speed of melt metal/ (m*s™ ')

pressure/
MPa Calculated value Experimental value
0.002 5 1.1 1.0
0.005 0 1.4 1.2
0.007 5 2.6 2.5
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Fig.2 Microstructures of aluminum strip of 1. 0 mm in

thickness fabricated cooling-strip speed of 1 m/s

(a) —Longitudinal section; (b) —Transverse section
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Fig. 3 Microstructures of aluminum strip of 0. 8 mm in
thickness fabricated at cooling-strip speed of 2 m/s

(a) —Longitudinal section; (b) —Transverse section

Bl 4 AH R 0.6 mm AT LEY 2.5 m/s BHEHH K2R
Fig. 4 Microstructures of aluminum strip of 0. 6 mm in
thickness fabricated at cooling-strip speed of 2.5 m/s

(a) —Longitudinal section; (b) —Transverse section
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Table 2 Average grain size of aluminum strips
fabricated by double cooling-strip process,
comparing with cast-rolling aluminum strip

and conventional cast aluminum

Coolingstrip Strip Average grain size/ Mm
speed/ thickness/ p o oitudinal Transverse
(mes™") HiMm section section

1.0 1.0 32 28

2.0 0.8 12 18

2.5 0.6 10 12
Bl 5 WAL 1050 4R 1) B Cast-rolling! ¥ 1.2 60
Fig. 5 Microstructure of Conventional 50

cast

conventional cast aluminum
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Fig. 6 Relationships between cooling-strip
speed and mechanical properties of fabricated strip
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Fig.7 Appearance of fabricated aluminum strip
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Fig. 8 Thickness distribution of

fabricated aluminum strip along width direction
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