B 14 55 3
Vol. 14 No. 3

HEA SRR
The Chinese Journal of Nonferrous Metals

2004 43 H
Mar. 2004

XE ST 1004~ 0609( 2004) 03 ~ 0359 ~ 07

T2 BHO S R A S RE ) S

(Li#gRE MREY S TR%E, L 200072)

W OB PR TAARE . ARRE RS T ESHO U R G R A A R . 45 R R B
SR AR L BRI K, R T R A 2, AL 4 () A i B ) AR, AR IR B R R ARAT 2
JBRERE K /MR A B 1 ) 2 e R B TR 4 DC SR .

FBRIE]: AU W A EAL, JirEae
KRS TF 777

SCHRFRIRIG: A
Effects of technology parameters on microstructure and

tensile properties of slab produced with
gas film soft contact casting technology

CHENG Chang-gui, DENG Kang, REN Zhong-ming, LUO Hong-bo, LEI Zuo-sheng
(School of Materials Science and Engineering, Shanghai University, Shanghai 200072, China)

Abstract: The effects of technology parameters including the gas kind, the gas flow rate and the casting speed on mi-
crostructures and tensile properties of slab were studied. The results show that the slab surface becomes worse and the e
quiaxed dendrite rate reduces with the gas flow rate decreasing and the casting speed increasing, and the surface segrega

tion thickness increases on the same condition. Furthermore, the slab produced with the gas film soft contact technology

excels the slab produced with the conventional DC casting technology in the tensile properties.
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Fig.1 Schematic diagram of gas film

soft-contacted continuous casting equipment
1 —Tundish; 2 —Submerged entry nozzle;
3 —Annular gas slot; 4 —Mold;
5 —Hot top; 6 —Graphite liner;

7 —Gas film; 8 —Pressure gauge;
9 —Flowmeter; 10 —Highrpressure gas flask
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Table 1 Dimensions of gas film

soft-contacted continuous casting mould ( mm)

Hot top Graphite Graphite Annular
Hot top . . o
height inner liner liner inner gas slot
ei
£ diameter height diameter width
120 80 50 100 0.45
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Fig. 2 Aluminum billet produced by

gas film soft-contacted continuous casting
process in discontinuous gas film
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Fig. 3 Aluminum and 2024 aluminum alloy
billets produced by gas film

soft-contacted continuous casting process

(a) —Aluminum billet;
(b) —2024 aluminum alloy billet
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Fig. 4 Macrostructures of 2024 aluminum alloys casted at different gas flow rates

(a) —0.383 m* h, 68 mm/min; (b) —0.213 m*/ h, 68 mm/min;
(¢) —0.128 m*/ h, 68 mm/min; (d) —0.102 m3/h, 68 mm/min
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Fig. 5 Macrostructures of 2024 aluminum alloys at different casting speeds
(a) —0.255 m*/h, 75 mm/min; (b) —0.255 m*/ h, 89 mm/ min
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Fig. 6 SEM photos of Cu in 2024 aluminum alloy casted at different gas flow rates
(a) —0.238 m®/ h; (b) —0.136 m*/h; (c) —0.043 m3/h
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Fig. 7 SEM photo of Cu in 2024 aluminum

alloy at casting speed of 92.5 mm/ min
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Table 2 M echanical properties of 2024

aluminum alloy billets

Tensil Average A
T
Sample ensre tensile Elongation/ ve z{ge
strength/ elongation/
No. MP strength/ % p
* MPa 0
1 256. 10 6.130
2 254.76 255.73 5.958 6. 037
3 256. 34 6.025
4 282. 83 6.55
5 239.63 250. 83 4.184 5. 189
6 230.03 4.834
i 242.37 4. 289
8 231.38 238. 69 4.261 4. 295
9 242.32 4.336
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