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On the Microstructures of Al-Cu-Ni
Ternary Alloys by Upward Continuous Casting

Kee-Kyun Kwon ", Kye-Wan Lee"”

Abstract

Continuous casting of the Al-Cu-Ni ternary eutectic alloys was carried out by the upward continuous

casting process, The morphology of the ternary eutectic growth and the stability of solid—liquid interface

were investigated under various growth conditions, It was possible to get the planar solid —liquid interface
at the condition of GL /R=3.59 X103C sec /mm? in Al-Cu-Ni ternary eutectic alloys. In Al-rich,
Ni-rich and Cu-rich hypereutectics of - Al-Cu-Ni ternary alloys, primary «, 7 and 6 dendrites
have grown as the leading phase ahead of the ternary eutectic composites.
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Fig. 1. Schematic illustration of the upward continu-
ous casting process.
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Fig. 2. Liquidus surface of the Al-—rich corner of
the Al-Cu-N1 ternary system.

Table 1. Growth conditions in upward continuous cast-

Ing process,
Al Cu N R GL GL/R
(%) (%) (%) (m/min) (C/cm) (Csec/cm?)

1 rest 33 0.65 0.23 137.5 3.59x10°
2 rest 33 065 0.49 133 1.62x10?
A3 rest 33 065 0.80 140 1.07 x10°
4 rest 33 0.65 1.43 107 0.44%x10°
5 rest 33 0.65 5.20 103 0.12x10?
B6 rest 245 025 0.13 147 6.62x10°
7 rest 245 025 0.22 141 3.00x10°
C8 rest 33 0.98 0.25 129 3.09x103
D9 rest 33 127 0.27 131 2.91 x10°
E10 rest 36 0.65 0.52 132 1.51X% }03
11 rest 36 0.65 0.90 144 0.76 <103
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Fig. 3. Microstructure of Al-Cu-Ni ternary eutectic

composite, |
GL/R=3.59X10*C sec /mm*(R=(.23mm /min)
(a) transverse section

(b) longitudinal section
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Fig. 4. Microstructure of Al-Cu-Ni eutectic composite,

GL/R=1.62 xX10°C sec /mm? (R=0.49mm / min)
(a) transverse section

(b) longitudinal section

Fig. 5. Microstructure of Al-Cu-Ni ternary eutectic composite.
GL/R=0.12 X10* C sec /mm? (R=5.20mm / min)

(a) transverse section
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Fig. 6. Solid —liquid interface of Al-Cu-Ni ternary eutectic alloy.
(a) GL/R=3.59 x10*Csec /mm?*(R=0.23mm / min)
(b) GL/R=1.62 x10°Csec /mm?(R=0.49mm / min)
(¢) GL/R=0.44 x10°Csec /mm?(R=1.43mm / min)
@ Gr/R=0.12 x10°Csec /mm*(R=520 mm/ min)
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Fig. 8. Sold—liquid interface and mucrostrutures f
Al—32.9"9%Cu—0.98"%N1 Ni—rich hypereu-
tectic alloy. GL/R=3.09 x10° ¢ sec /mm?
(R==0,25 mm /min)
(a) solid —hqud interface

(b) transversc section

(¢) longitudinal section
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Fg. 9. Solidliguid interface and microstructures of
Al-+32.9%% Cu—1.27"%N1 Ni—rich hypereu-
tectic alloy.

GL/R=291x10°*C sec /mm?*(R=0.27mm /min)
(a) solid-hquud interface
(b) transverse section
(¢ Jongitudinal section
GL/Rzhe 3.79 X103C sec /mm? ©|Ath, H ©]

9} =9 zAA GL/R=6.62X10°C sec /mm?
(R=0.13mm /min) 2] Bt} ¢HAE U2 F=F
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