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A Study on Basic Characteristics of Underwater Cutting
by Abrasive Water-Jet

Hitoshi YAMAGUCHI** Shin-ichi TOMITA**
| Kenji DEMURA*?

In order to find the basic characteristics of underwater cutting by abrasive water-
jet, principal parameters were varied in an immersion experiment.

The results were as follows.
Cutting efficiency is almost linearly in proportion to the flow rate and pressure of
the water-jet.

In order to improve the efficiency of cutting, it was found that the improvement
of control accuracy of stand-off distance and continuous supply of an abrasive were
the most effective for cutting efficiency.
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The cutting efficiency was found to be greatly dependent on environmental water
pressure in case of immersion. At a depth of 100m, cutting efficiency was decreased
to around 2/3 and was around 1/3 at 300m depth,each compared to the efficiency

found at 0.1m 1immersion.

The scraping rate of the test plate was almost constant under the given pump
capacity, independent of the thickness of the plate.
When the cutting material is not so hard, larger grades of abrasive increased cutt-

ing efficiency.

Key words : Abrasive, Water-jet, Under water, Immersion, Cutting
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Fig. 1 Schematic diagram of nozzle head of abrasive water jet
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Fig. 2 Schematic diagram of test tank
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Tablel Principal parameters of water jet cutting
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Table?2 Parameter variations in the test
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Table3 Detailed conditions of parameter variation tests
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Table4 Correlation between water jet pressure, water nozzle diameter,
flow rate and counter force
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Q (£/min) | 0.48 | 0.63 | 0.77 | 0.89 | 1.00 | 1.10 | 1.18 | 1.26
- F (kgf) 0.6 | 0.47 | 0.70 | 0.95 | 1.19 | 1.43 | 1.66 | 1.9
Q (£/mn) | 1.00 | 1.42 | 1.74 | 2.00 | 2.25 | 2.46 | 2.66 | 2.85
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Table 5 Result of water jet pressure
variation test

P, (kg/cm ) D (mm) D/7Py X109
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Table6 Result water jet flow rate
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