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Impact pressure of high-speed water jets
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Abstract

The study of high-speed liquid jet and its droplets striking on the solid surface has important application in
many industrial areas, such as jet cutting technology, jet cleaning, fuel injection, and combustion. High
speed liquid impact can cause damage or permanently deform of structure materials. Such damage can
occur on the surface of aircraft during high-speed flight in the rain. This “rain erosion” problem began to
attract researchers in the field of impact engineering.

This study focuses on an experiment of the calibration and measurement of an impact pressure
of high-speed water jets. The high-speed water jets were generated by using the momentum exchange
from the impact of a high velocity projectile on liquid package contained in the nozzle. Water jet velocities
ranging from 1240 m/s to 2291 m/s were generated by a horizontal single stage powder gun (HSSPG)
with three difference nozzle curve angles and 0.7 mm orifice diameter. The impact pressure on
polymethyl methacrylate (PMMA) caused by water jets impact was measured using a piezoelectric
polyvinylidenedifluoride (PVDF) film. The maximum impact pressure of about 3.4 GPa at stand-off
distance 3 cm was obtained. However, at more than 3 cm stand-off distance, the impact pressure
significantly decreases because of aerodynamic drag, jet core break-up, and atomization of the water jet.

Key words: high-speed water jets, impact pressure, PVDF.
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