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ABSTRACT Using a new control-casting technique, Al-Bi immiscible alloy ingots with different size
have been produced by changing the main technical parameters. The effects of pouring—speed, pre—cooling
and cooling-strength on the microstructure of Al-Bi ingots have also been studied. And the microstructure
of the alloy was studied by SEM and EDAX. The result shows macro—segregation Bi in Al-Bi immiscible
alloys produced by this technique has been restrained effectively and the microstructure of ingots is uniform.
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Fig.1 A model of solidification, the Marangoni movement
(Um and Stokes movement (Us of the secondary phase
droplets in the molten bath
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Fig.2 Secondary phase droplet upward Marangoni movement
by a temperature gradient field and a down Stokes

movement by a gravitational field
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Table 1 The test condition of the control casting

No. Pouring Pre- Ingot Ingot diameter
rate, cm3/s  cooling  cooling mm
1 1.70 I I 10
2 1.70 I I 20
3 3.10 II I 10
4 3.10 11 11 20

B YT, #156; W T HER 20 mm HEARTIFF, B
oot HERREEM, RAXFEME KAMETER
# (SEM) HATWE, H Mo -FRE XA #ET T HE.
2 XREGER5EITE
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Fig.3 Distribution of Bi phase particies at the top position (a, ¢, e, g) and botlom position (b, d, {, h) of the cast A}-10B;
immiscible alloy ingot

(a, b) sample No.1  (c, d) sample No.2 (e, f) sample Na.3 (g, h} sample No.4
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Table 2 The chemical composition of the samples by EDX A

(mass fraction %)

Element Top position Bottom position
No.l No.2 No.d No4 Neo.l No.2 No.d Neo.d
Al 93.55 91.58 93.45 Y1.34 u3.36 9211 w237 90.43

Bi 6.45 212 6.55 5.66 6.64 7.89 T.23 9,57
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