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Effect of the Molten Surface Vibration on the Cast Structure of
Ingots and Controlling the Structure

synopsis:

Atsumi OHNO and Hiroshi SODA

The authors have already proposed that most of the crystallites which form an equiaxed zone originate at the
initial stage in the upper part of the growing interface, then fall along the interface to the bottom. The pre-
sent work using vibrations and agitation on the molten metal in the mold, clearly confirmed the above mecha-
nism. The molten surface vibration at the initial stage of solidification is very important for controlling
the ingot structure. Several pouring methods were applied to aluminum-0-2%, copper alloy ingot casting :
top pouring, bottom pouring, pouring with pencil ring gates, and pouring into a tilting mold. The resulting
macrostructures showed that the pouring process which produces violent wave action at the point where molten
surface touches the side of the solid shell is most effective for the formation of a fine equiaxed structure.
In addition, the pouring temperature should be as low as possible.
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Waves of the surface water in the
vibrating beaker.

Photo. 1.
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a. Mold stationary.
b. Mold vibrated only for 10 seconds after pouring (about
15 minutes required for total solidification)
Photo. 2. Effect of the mold vibration on the
macrostructures of Al-0-22,Cu alloy

ingot. x2/3(3/3)
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a. Molten surface was agitated only for 10 seconds after
pouring.

b. Entire-liquid metal was agitated only for 10 seconds
after pouring.

Photo. 3. Effect of the agitation with an alumina
tube, 6 mm dia., on the macrostructures
of Al-0-29, Cu alloy ingot, poured at
680°C.
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a. Bubbling at a depth of 20 mm.
b. Bubbling at a depth of 100 mm.

Photo. 4. Effect of gas agitation (N, gas, 2 000
cc/min)  on the macrostructure of
Al-0-29,Cu alloy ingots.

(a) (b)

a. Oscillator made of stainless steel gauze.
b. Ring-type oscillator.

Photo. 5. Oscillators for molten surface vibration.

b EEZLND.

34 ERBITVYI(ICEEBEIES

30mesh D27 o LV ALMMEER 1'2mm OEEY o
TN % Photo. S5a D¢ &, EE 45 mm oMK
RiRE)F2, BEICEHE 10sec D2 Eite Lo,
LETFIHRIE 0°2mm, 50c/s DIREIZ H1-x7-. DS
DHBREXEHEZRAV. Thbh, LEFBoOXE

— 88 —



S oREAGIRETHERGOEE LEABGO a2V P r— il T 233

(2) (b) (©)
a. Al-0°2%Cu alloy ingot cast by bottom pouring at 680°C.
b. Vibrated with the gauze-oscillator only for 10 seconds after pouring.
¢. Vibrated with the ring type oscillator only for 10 seconds after pouring.
Photo. 6. Effect of surface vibration on the macrostructure of Al-0-29,Cu alloy ingots cast

by bottom pouring at 680°C. x2/3(2/3)
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a. Poured at 680°C

b. Poured at 700°C

Photo. 7. Macrostructure of Al-0-29,Cu alloy

ingots cast by bottom pouring.
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Fig. 2. Top pouring.
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a. Poured at 680°C b. Poured at 700°C
Photo. 8. Macrostructure of Al-0-22,Cu alloy
ingots cast by top pouring. X2/3(3/5)
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Fig. 3. Eccentric pouring.

(a)
Poured at 680°C

(b)

a. b. Poured at 700°C

Photo. 9. Macrostructure of Al-0"29Cu alloy
ingots cast by eccentric pouring.
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Fig. 4. Pencil-ring pouring.

(2)
a. Poured at 680°C

(b)
b. Poured at 700°C
Photo. 10. Macrostructure of Al-0-29Cu alloy
ingots cast by pencil-ring pouring.
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Fig. 5. Tilting-mold pourinz.
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a. Poured at 680°C
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b. Poured at 700°C c.
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Photo. 11. Macrostructures of Al-0°29Cu alloy ingots cast in tilting molds. x2/3(2/3)
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of the secondary columnar zone.
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Photo. 12. Macrostructure of Al-0-069;Ti alloy
Iingot cast at 670°C.
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