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ABSTRACT

The objective of this research is to study on the impact characteristics of
high-speed liquid jet injected in air and water. The liquid jets were generated by
impact driven method. Effect of Newtonian and Non-Newtonian jets on impact
pressure, which was investigated by PVDF pressure sensor being designed,
manufactured and calibrated for this measurement, were studied. Moreover,
characteristics of Non-Newtonian jets were visualized by high-speed video camera.
From the study, it was found that 1) The impact pressure of Newtonian jets injected
in air were higher than that in water for all jets and all stand-off distances 2) The
impact pressure of Newtonian jets decreased as the stand-off distance increased 3)
The maximum impact pressure injected in air and in water were water jet and diesel
jet, being 699.55 MPa and 674.50, respectively. The minimum impact pressure of the
jet injected in both air and water was gasoline jet, being 232.32 and 123.26 MPa,
respectively. 4) Density and molecular weight of liquid were the significantly physical
property for the impact pressure. 5) When the stand-off distance increased, jet
velocities of Non-Newtonian jets (milk, salad dressing, tomato sauce and toothpaste)
increased but their impact pressures decreased, and 6) The maximum impact
pressures injected in air and water were toothpaste jet, being 127.61 MPa and 85.36
MPa, respectively.

Moreover, applications of liquid jet generated by the electromagnetic
actuator for needle-free jet injection, bone drilling and stone drilling were
preliminarily studied. From the study, it was found that 1) For needle-free jet
injection, liquid volume affected on jet dispersion in polyacrylamide gel and such
dispersion was similar to the dispersion injected by commercial needle free jet
injector. 2) For bone drilling, the 5.52 mm of maximum depth could be drilled by the
jet at 80 pulses, being the depth per volume of 0.113 mm/mL, and 3) For stone
drilling, the hole depth depended on a number of jet pulses. The damage
deformation at the hole in this study was shear and tensile. The 74 pulses of water
jet could drill through the 3.18 mm thickness of sandstone. Therefore, the liquid jet
generated by the electromagnetic actuator is possible to apply such applications in

the future.
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