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Development of PC-NC Water Jet Cutting System
and Cutting of Titanium

Byung-Mun Choi* , Seong-Ki Hong*, Beom-Sahng Ryuh**, Sang-Min Park***

ABSTRACT

Water jet cutting is a new technology using very high pressure water as a cutting tool. Water jet cutting system
consists of water preparation part, pressure generation part, cutting head, and motion part. A PC-based numerical
controlled (PC-NC) X-Y table is developed and water jet cutting system is installed thereon. Water jet machining is
applicable to various kinds of materials ranging from soft materials such as rubber and meat to hard-to-cut materials
such as titanium. This paper shows the application of the abrasive waterjet system to titanium cutting.
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Fig. 3 PC-NC main frame and controller
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Table 1 Water jet system specification
Water jet Max pressure  4000kg / cm *
system Flowrate 2.1 l/min
PC-NC Turbo FX-plus E  CNC
CAM Turbo-mill program
software
X-Y Table X axis — 1000mm, Y axis — 700mm
stroke Z axis - 300mm
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Fig. 6 3-axis PC-NC water jet cutting system
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Table 2 Specification of X-Y Table design
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Servo motor LG 0.9kw, 1000 r/min
FMA-LF09-EA1l

Thrust bearing # 51103 , #51109

Radial ball bearing | # 6303 , #6007

Bellows PPM film + PVC coating vinyl

Ball screw 1462L , 1240L

Guide rail 1645-203-31-1380
1645-803-31-1140 .
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Fig. 7 Shielding of ball screw and LM guide
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Fig. 9 Cutting depth vs. nozzle velocity
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Fig. 13 Measured depth (cm) vs. predicted depth (cm)
of cut for titanium

Table 3 Predicted and measured value with water
pressure and nozzle velocity paremeter
Pressure Velocity Predieted | Measured
(kg/cm?) (mm/min) (mm) (mm)
50 1.023 0.56
2000 30 1.319 0.8
20 1.473 0.94
50 2.07 1.62
2500 30 2.26 1.92
20 2.375 2.1
50 2712 2.5
3000 30 2.83 2.68
20 2.98 2.86
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