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Abstract -

Plasma arc cutting is a fusion cutting process in which a gas-constricted arc is employed to
produce a high-temperature, high-velocity plasma jet on the workpiece. This process provides
some advantages, such as increased cutting velocity, excellent working accuracy and the ability to
cut special materials (widely used stainless steels and Al-alloys, for example), when compared with
iconventional oxyfuel gas cutting. From the view point of price and reliability of the power source,
plasma arc cutting has also some distinct advantages over laser beam cutting.

High-speed machines with NC or CNC systems are needed for the plasma arc or laser beam
cutting process, while for oxyfuel gas cutting, low-speed machines with copying templates or
optical-shape tracking sensors can be applied. The low price and high flexibility of the
microprocessor are contributing more and more the application of CNC system in the plasma arc
cutting process, as in other manufacturing fields. From these points of view, a microprocessor-
based plasma arc cutting system was developed by using a reference-pulse system, and its
performance was tested. The interpolating routines were programmed in the assembly language for
saving the memory volume and improving the compouting speed, which has an intimate relationship
with the available cutting velocity.
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Table 1 NC Code List
Code Function Others
GO0 positioning (rapid traverse)
GO01 liner interpolation
G02 circular acr interpolation(CW)
G03 circular arc interpolation (CCW)
G-code G04 dwell time setting(--, - sec.) G04 X--.-
G40 Kerf-Width compensation off
G41 Kerf-Width compensation left
G42 Kerf-Width compensation right
G92 coordinate system setting
F-code Fx X x X X X X X [mm/min]
Mo2 Program Stop Moo, MoO1
Mo3 Torch Up
Mo4 Torch Down
Mo05 Preheating ON
M-code Mo6 Preheating OFF
Mo7 Cutting ON
M08 Cutting OFF
M09 Marking ON
M10 Marking OFF
other Dxx, kerf-width setting (xx, X mm) G41 Dxx,
XX XX
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Table 2 Main specifications of the developed X-Y taBle

Specificstions Contents Others

X-Y table

length of X-axis 1500mm

length of Y-axis 1000mm
DC servo motor

rated output power 200W

rated speed 3000rpm

maximum speed 4000rpm

rated torque 6.5kgf - cm

instantaneous peak torque 48kgf - cm

moment of inertia of rotor 2.4x107*kgf - cm - sec?

friction torque 0.4kgf - cm

angle resolution of encoder 1000P/T

output voltage of tachogen

3V per 1 krpm

Rack/Pinion and Ball reducer
module
number of teeth

diameter of pitch circle
pressure angle
reduction ratio

15

28 ea
42mm

20 degree
1/36

Plasma cutting power source
rating input power
output current range
maximum loading voltage

20 KVA, 16.5KW
40-100 volt
205 volts

Fig. 6 Overall view of the developed X-Y table
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