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Development of Underwater Cutting System by
Abrasive Water-jet

Kenji DEMURA*? Hitoshi YAMAGUCHI*?

The technology to cut objects in ocean depths with abrasive water jets was exami-
ned for possible application, in view of the greater water depths and sophistication
involved in work on ocean floors today. A test model has been developed to study
this technology’s safety and practicality.

The test model was designed for use at great water depths and has functions and
configuration that are unlike equipment used on land. Continuous, stable supply of
abrasive 1s a distinctive design feature. In land application, there had been problems
of tube plugging and uneven supply. For this reason, abrasive has been converted
to slurry form, and a continuous pressurized tube pump system was adopted for
supply to the nozzle head. Also, a hydraulic motor that does not employ oil or elec-
tric power has been used to provide underwater drive that is environment-friendly.

*l_ﬁﬁﬁﬁﬁﬁ%

* 2 Marine Development Research Department

61



This report outlines the technology’s general design concept, including its disti-
nctive functions and configuration to adapt for use at great depths, and provid

es great detail on the equipment.
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Fig.2 Diagram of underwater cutting systems by abrasive water-jet.
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Table 1 Correlation between diameter of water nozzle and flow rate of water jet.

Q=0.5 X< dn?2XxV P Q : HhH B Cf/mind
dn : / X IILE£E Cmm D
P : ok EEFT C(kgf/cm? D

Bz : f /min

\P(kgf/cni') - |
1500 2000 2500 3000
0

0.15 0.44 0.50 0.56 0.62
0.20 0.77 ‘0.89 "1.00 | .1.10
0.25 1.21 1.40 1.56 1.71
0.30 1.74 | 2.o00 2.25 2.46
0.35 2.37 2.74 3.06 | 3.3s
0.40 3.10 3.58 . 4.00 4.38
0.50 4.84 5.59 - 6. 25 6.85
0.60 6.97 8.05 9.00 9. 86
0.70 9.49 10. 96 12.25 13.42
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Photo 4 Remote control box under water.
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Table 2 Mechanical properties of abrasive.

# 5 % H—Fw b* 100

F Bk 9 5102 . 37.5 %
Al,03 23.0 %
FeO 25. 65%
FEzOS 1.93%
MnO 0.54%
Mg0 6. 80%
Cal 1.21%
Ti0, 1.63%

i i3 10 (FH—=%)

s ¢ = 4. 07

NI HE 1.9 (FERIE)
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1.85 (ZEHIE)
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