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Behavior of Penetration of Solid Particle into Liquid Metal
Yasuhisa Ozawa, Katsunori SUzZUKIY, and Kazumi MORI
Synopsis:

The present study has been made to obtain fundamental knowledge on the mechanism of contact of
particles with liquid metal during powder injection. A spherical body was dropped onto a stagnant
mercury bath and the behavior of the penetration of the sphere was recorded by a high speed cine-
camera. The spheres tested were of glass, sapphire, stainless steel, and hastelloy B (diameter=0.159~
0.953 cm).

The sphere impinging the liquid surface makes a cavity. Then the sphere jumps up from the surface
of the cavity when the entry velocity is lower than a critical one. At higher entry velocities, however,
the impinging sphere dips into the liquid while the cavity disappears; shortly afterward the sphere rises
back to the surface with a mercury film. Based on the measurement of the jumping height of the
sphere and the time during which the sphere is immersed in the liquid, the critical entry velocity for
the particle penetration into the liquid has been determined.

Taking into account the inertia of the liquid surrounding the sphere and the cavity formation, one
has given a new model describing the penetrating behavior of the sphere into the liquid. The experi~
mental results are well explained by the theoretical calculation. It is shown that the cavity formation

plays an important role in the mechanism of contact of particles with liquid metal.
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Table 1. Physical property and dimension of
spheres used in the experiment.

Diameter (cm)

. Densit
Material Y e
(g/cm?) 0.159 0.318 0.635 0.953
Glass 2.23 O (@] O O
Sapphire 4.00 O @] O
Stainless steel 7.98 O O O O
Hastelloy B 9.24 O O O O
C=1520:8/0g1 0.175 0.702 2.80 6.30

7, : Sphere radius p) : Density of liquid
g : Gravitational constant g ¢ Liquid interfacial tension
The open circles indicate tested spheres.
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Fig. 2. Sketch showing particle penetration into
liquid and particle jumping from liquid surface.
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Fig. 4. Critical dropping distance for penetration
of sphere into liquid plotted against sphere dia-
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Fig. 5. Critical entry velocity for penetration of
sphere into liquid plotted against sphere diameter.
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