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Abstract. This article presents the role of artificial neural networks in use of hy-
droabrassive suspensive jet cut process in syenite treatment. Three-ply layer per-
ceptron type network with an error backpropagation learning algorithm was ap-
plied to describe this process. The article provides detailed description of neural
network. This neural network simulates the treatment process and predicts its ef-
ficiency due to given parameters. The resulis were confronted with the laboratory
results of complex studies on parameters of cutting syenite with a hydroabrasive
suspensive jet, whose pressure is reduced to 30 МРа.

1. Introduction

In the recent years, high pressure water-jet machining has been competing effectively
with conventional methods of separation of materials. This is above all owing to its
universal nature as a result of wide-range possibilities such as cutting complex shapes,
various materials or a possibility to conduct it in extreme conditions [1, 8] (hazard of
fire or an explosion, work under water to 6000 m, etc.).

The most serious disadvantage of the so-far existing systems for cutting with a
high pressure hydroabrasive jet and working at pressures of 400 MPa, is the use of an
injector mixer to create the jet - due. to its small efficiency, especially in the case of
very big differences of working media velocities [2]. An elimination of an injector
mixer and the use of the jet's circumferential motion [6] for mixing an initially created
hydroabrasive mixture directly under a high pressure can result in a radical change of
the situation. Similar machining effects are achieved even though the working pressure
has been lowered even by an order of magnitude.

2. Test stand, method and material

The test stand has been constructed on the basis of BORJET 01 prototypical machin-
ery. It is constructed the way that allows quick changes of hydraulic pipes, the mixing
manner, and water supply to carry out an initially formed hydroabrasive jet [5].
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BORJET 01 appliance has been built from two containers and four independent hy-

draulic branches (Fig. 1), which allow adjustment of the basic flow parameters [3
].

Each branch consists of the following valves: a cut-off 
valve, a throttle valve, a non-

return valve and a manometer. An overflow 
valve performs secures Borjet01 from

damage made by to high pressure. It is set at the pressure of 30МРа.
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Fig. 1. Hydraulic diagram of device BORJET 01.

A hydraulic monitor P26 type is the source of a high 
pressure. It is made on the ba-

sis elements from a plunger pump made by WOMA company. It makes it possible to

obtain the maximum pressure of 75 MPa with the rate of water flow of 75 dm³/min.

Syenite is coarse-grained igneous rock, similar in appear
ance and composition to

granite Fig. 2. Unlike granite, it contains very small quantity or even no quartz.

Fig. 2. The image of the polished surface of syenite.

Syenite is made mainly from feldspars, with mica, hornblende, and pyroxene. Varie-

ties are distinguished (according to the ferromagnesian minerals contained) as augite
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Fig. 10. Evaluation of matching Artifical Neural Network with measuring values.

Model to real values average discrepancy is 2,14mm (7,67%).

5. Summary

The artificial neural networks use in the cut depth designating, give similar estimates in
every considered case. The divergences do not go beyond 8%. The remaining parame-
ters modeling results do not exceed 5%. In some cases, the discrepancy is at 10%, and
only one case resulted in 20% divergence. Standard discrepancy between modelled and
laboratory-values are included in the interval from 2,16 to 3,24mm.

In most cases, the variation character due to the artificial neural network modeling
was compatible with the results obtained in empirical way.

Making the neural network more complicated and choosing its parameters more
adequately will result in the model being more "well-fitted".

Our next step is to use already trained artificial neural network to optimize
hydroabrasive waterjet cutting parameters to maximize cutting depth.
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