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Abstract

This paper studies the behavior of rocks drilled and
cuted by abrasive waterjets to understand the mechanism of
fracture and improve the efficiency of application. A
series of laboratory tests with various rocks samples, jet
pressures, orifices, mixing tubes and operation conditions
(included abrasive properties) have been carried out. In
order to investigate the factors affecting the fractured types,
visual inspection and microscope examining are conducted
on fracturing surfaces of various rocks cut by different jet
conditions. The results show that pump pressure, orifice,
local exposure time, traverse rate, cutting pass, abrasive
mass flow rate and property of rock play an important role
on its fracturing behavior, and the fracturing threshold
pressure approaches to the tensile strength of the rocks.
For the test parameters, it is believed that two sets of
critical parameters exist.  First, there are minimum
threshold values, which must be exceeded to initiate the
material destruction process.  Second, critical values
(transverse rate, standoff and abrasive content, etc.) for the
test parameters exist which should not be exceeded in order
to ensure an effective drilling and cutting process. A
comparative study on micro-removal phenomenon of
various rocks impacted by abrasive waterjets showed that

different rock properties contribute to different mechanisms.

Based on the experimental results, it is also found that
typical fracturing behavior of abrasive waterjets on marble
and granite, such as punch a hole or slotting.
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Fig. 2 Marble and granite specimen after drilling
and cutting of abrasive waterjets
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