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ABSTRACT

It is well known that water jetting is now widely used in the advanced cutting processes of polymers,
metals, glass, ceramics, and composite materials because of some advantages, such as heatless and
non-contacting cutting different from the laser beam machining. In this paper, we proposed the simulation
model of waterjet by lengths and the inner spiral structure of the nozzle. The simulation results show that
the outlet velocity of the nozzle is faster than the inlet. Furthermore, we found rapid velocity reduction after
passing through the outlet. The nozzle of diameter ¢$500 and length 70mm, shows the optimal fluid width
and velocity distribution. Also, the nozzle with inner spiral structure shows a Gaussian distribution of velocity
and this model is almost twice as fast as the model without spiral structure, within the effective standoff
distance (2.5 mm). In the future, when inserting abrasive material into the waterjet, we plan to analyze the
fluid flow and the particle behavior through a simulation model.
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Fig. 1 Schematic diagram of waterjet

Table 1 Analytical conditions of waterjet

Input condition Deposition
Input pressure 3,000atm
Nozzle inner diameter ¢ 500pum
Fluid material Water
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Table 2 Plane location from nozzle outlet

Plane A B C D E

Location | Imm | 2.5mm | 5mm | 7.5mm | 10mm

Table 3 Simulation length of waterjet nozzle
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length 10mm | 40mm | 70mm |105mm | 140mm  Fig. 3 Fluid maximum velocity change according to
position(m/s)
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Fig. 2 Inner spiral structural nozzle
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Fig. 4 Fluid velocity distribution according to
position(m/s)
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3. A&} 2 oA Table 4 Fluid maximum velocity according to
position(m/s)
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Fig. 5 Fluid maximum velocity change according to
position with spiral or not(m/s)

Nozzle without Spiral Nozzle with Spiral
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Fig. 6 Distribution of velocity according to length
change according to position with spiral or
not(m/s)
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