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Crystal Growth of Al-Cr and Al-Ti Peritectic Alloys
by the Upward Continuous Casting Proces

Seoung-Yil Baeck*, Jong-Cheol Choi®, Hyun-Jin Shin”, Chun-Pyo Hong”

Abstract

Directional solidification of Al-Ti peritetic alloys was carried out using Upward Continuous
Casting Process. The morphology of a solid-liquid interface and solidification microstructures
were investigated under various crystal growing conditions. The experimental results were com-
pared with those attained by the Bridgman method. The cell spacing of the Al-Ti peritetic all-
oys and the primary dendrite arm spacing of the Al-Ti peritetic alloys decreased with an in-
crease in pulling speed. The primary g8 phase of the Al-Cr and Al-Ti peritectic alloys did not ap-
pear 1n solidification microstructures becasuse of the depleted solute contents in the melt ahead

of the solid-liquid interface.
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1. Schematic illustration of the Upward
Continuous Casting apparatus.
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Table 1. Microstructures and crystal growth conditions for Al-Cr peritectic alloys

= A Gu(C /cm) R(cm /min) GL/R(°Csec /cnt) structure
119 0.01 11.96 x 10° plane
119 0.05 1.43 x 10° irregular cell
AL-0.90wt%Cr 119 0.1 0.71 x 10° irregular cell
119 0.2 0.36 x 10° irregular cell
119 0.5 0.13x 1° irregular cell
119 0.01 11.96 x 10° plane
119 0.05 1.43x 10° irregular cell
Al-2.00wt%Cr 119 0.1 0.71 x 1° irregular cell
119 0.2 0.36 x 10° irregular cell
119 0.5 0.13x10° hexagonal cell
119 0.032 2.23 x 10° plane
Al-2.49wt%Cr 123 0.047 1.57 x10° irregular cell
119 0.325 0.22 x 10° hexagonal cell

Talble 2. Microstructures and crystal growth conditions for Al-Ti peritectic alloys,

= A GL(C /em) | R(cm /min) GL /R(‘Csec /cri) stucture
75 0.01 4.51 x 10° cell
AL 12Wt%Ti 75 0.05 0.90 x 10° dendr?t?c: cell
75 0.1 0.45 x 10° dendritic cell
80 0.2 0.24 x 10° dendritic cell
77 0.01 4.62 x 10° cell
90 0.05 1.08 x 10° dendritic cell
Al-1.34wt%TI 74 0.1 0.44 x 10° dendritic cell
74 0.2 0.22 x 10° dendritic cell
76 0.5 0.09 x 10° dendritic cell
105 0.01 6.30 x 10° cell
107 0.05 1.28 x 10° dendritic cell
Al-1. 76wt %Ti 106 0.1 0.64 x 10° dendritic cell
89 0.2 0.27 x 10° dendritie
87 0.5 0.10 x 1(° dendritie
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Photo 1. Typical solidification mucrostructures
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of Al-0.9wt%Cr peritectic alloy.
(a) longitudinal section (b) transverse section
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Photo 2. Typical solidification microstructures of Al-1.76wt%Ti peritectic alloy.
(a) longitudinal section (b) transverse section
‘-\
E 8-
- - S
> :
o £ - AAAAA Al-1.12wisTi
3- Q0800 Al—0.90wtsCr § UREAN Al-1.34wiETi
S NEEES Al-2.00wtsCr R 8-
- ] S
s E -
N ® 8
3 2 3
S S T S >
. ]
: | ) i
& o ¢ E
-~ - N
-~ S - A
S 2 g S
] ® £ | A
]
o < T Y T T
S S0 20 40 60 80 100
) T T f T -1/ -1/2
S0 10 20 30 40 50 R™"%(em/sec)

R "*(em/sec)™*

Fig.3. Primary dendrite arm spacing of Al-Ti

Fig.2. Cell spacing of Al-Cr peritectic alloys

as a function of R.(GL=119TC /cm)

(37)

peritectic alloys as a function of R.

(GL=75C /cm)
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Fig.4. Solidification microstructures of Al-Ti peritectic alloys grown in the Bri-
dgman method.® (a) schematic diagram (b) microstructures of
Al-Q0.6wt%Ti peritectic alloy
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Fig.5. Solidification microstructures of Al-Ti peritectic alloy grown in the U.C.C. Proces
(a) schmatic diagram at the initial stage of the U.C.C. process
(b) microstructure of Al-1.76wtTi peritectic alloy
(c) schematic diagram in the steady state growth
(d) microstructure of Al-1.76wtTi peritectic alloy
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