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The Behavior of Argon Gas Bubbles at Meniscus in Continuous Casting Mold

Hideo Mi1zukaMi, Sei HIRAKI and Tadao WATANABE

Synopsis : The behavior of argon gas bubbles at meniscus in the continuous casting mold was studied using a Wood’s metal model. Argon gas was in-

jected into Wood’s metal flow through a porous plate or an orifice set in the immersion nozzle. Both the diameter and the number of argon

gas bubbles generated at meniscus regions were measured with a color high-speed video camera. Generation rate of argon gas at each region

of meniscus was measured with a mass flow meter. The distribution of argon gas bubbles at meniscus was dependent on the flow rate of

argon gas injected into the immersion nozzle, but was independent on the flow velocity of Wood’s metal in the nozzle. The number of argon

gas bubbles at meniscus was dependent on the diameter of bubble. The ratio of the number of argon gas bubbles at meniscus in a unit time

was estimated as the following function of bubble diameter.

n=90d %3

where 7 is the ratio of the number of argon gas bubbles at meniscus in a unit time, £ is the constant and d is the diameter of argon gas bub-

ble.

The flow velocity of Wood’s metal at meniscus in mold was influenced by the injection rate of argon gas into the immersion nozzle.
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Fig. 1. Schematic diagram of experimental apparatus for
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Fig. 2. Schematic diagram of immersion nozzle.
(a) porous type nozzle and (b) orifice type nozzle.

B, FED—EBIZHH T 1+ v &2 T o — & HOTHEH
BHEFTEHRIETY Y FAZLDBRELA—EIZR- 72,
EFLERTIE, EREETLEEHM ¥ 5 2BE S
b5, AFEIZIRE/ ZLNIEAT S A H ADEH &
HELLTWAE2D, HMHIE LTRE, ALVADY v F

A 2 NEBRHHEIZX T 2 Reynolds BOA Rl #3RAL 7=, &k,

B/ AVHADOY v F X 2 LIEREHRIT, vy FAZLD
TEBRRE A RE / AL WmeETHl o KD 7=,

AFETIE, AZXHRI2BT3RBOREEHICRIT
TRIE ANANND Ar F ABAZHOHBEERIT TS 7
B, Fig 22T &2 B R-7 2B L UOERILEAT SR
B AN ERACTERET 2, BB, F—FZX - /XN
3, Avia - H4XIXI0 mD AT v L 28GR EE
L THERL 7,

AEBREBO/BRIIAL-TEHERLTED, BAED

15

EEEHRIN A = 2 R 21T B Ar H A K TAD EH)

Table 1. Experimental conditions.

Model rule

Reynolds number in immersion nozzle

Mold size, mm

300" X 687X 15001
1/4 scale of continuous casting mold

Molten metal

Wood's metal

Experimental temperature, K

383

Wood's metal velocity in nozzle, ms™

1.0 (Casting speed : 1.2mmin™)
0.68 (0.8mmin™)

Argon gas injection rate, m’s™!

1.1 X 10°(10NV/min)
0.3 X10°(3N¥/min)

Mold material

Stainless steel

Nozzle material

Stainless steel

Nozzle angle, degree

downward, 30

Nozzle depth, m

8.4X107

Table 2. Physical properties of Wood’ metal.

Property Value
Composition, mass% 50.0Bi-26.7Pb-13.2Sn-10.0Cd
Melting point, K 343
Density, Kgm™ 9.6 X 10°
Viscosity, Pa‘s 3.2X10?
Surface tension, Nm™' | 0.29
Color high speed

video camera

Mass flow meter

Mass flow controller

Ar gas
bubble
Nozzle

Wood's metal

Vessel : 300% X 687 X 500"
(unit : mm)

Fig. 3. Calibration method of diameter of Ar gas bubble
measured by a color high speed video camera.
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Fig. 4. Schematic diagram of measured system both of di-
ameter and number of Ar gas bubble at meniscus
by a color high speed video camera.
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Fig. 5. Schematic diagram of measurement system of Ar
gas flow rate at meniscus in mold by a mass flow
meter.
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Fig. 6. Relationship between diameter of Ar gas bubble

measured by a color high speed video camera and
diameter estimated by a mass flow meter.
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number of Ar gas bubble in molten Wood’s metal.
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Fig. 8. Relationship between number of Ar gas bubble and measured position in meniscus.
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