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Effect of Particle Velocity on Penetration and Flotation Behavior
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Abstract

As a fundamental investigation for improvement of reaction efficiency in powder blasting process,
effects of particle velocity on penetration and flotation behavior were examined by water model
experiment. A single particle was blasted onto water surface with Ar gas, and behavior of the
particle was recorded by a high-speed camera. According to penetration of the particle, an air
column was generated and a residual bubble was remained on the particle after rupture of the air
column. In the case that particle velocity before penetration was low, detention time of the particle
increases with increasing of maximum penetration depth. Besides, in the case that particle velocity
before penetration was high, detention time did not increase so much with increasing of maximum
penetration depth because diameter of the residual bubble and buoyancy became large. To avoid
generating residual bubble, the particle should be penetrated with the velocity that an air column

is not generated.
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Experimental apparatus
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Experimental conditions
Ar gas flow rate Nozzle Nozzle gap | Particle velocity

No. Q,, length h before penetration

(NL/min) (mm) (mm) (m/s)
Al 0 70 126 1.7
A2 0 140 56 1.1
Bl 5 70 126 25
B2 5 140 56 34
C1 10 70 126 34
C2 10 140 56 5.0
D1 15 70 126 59
D2 15 140 56 6.7
El 25 70 126 7.2
E2 25 140 56 10.9
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