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Thank you for choosing I-PLAS60 inverter cutter. In order to ensure your safety and correct
operation, please read this manual carefully before operation. Keep this manual properly for
future references.

This product is designed and manufactured according to relevant national and international
standards, and meets GB15579, ICE60974, EN60974, AS60974 and UL60974 standard. This
product conforms to the EMC requirements for Class-A devices. Relevant design plans and
manufacturing technologies of this product are patented.

Version: AO
Code: 10047682



SAFETY

Precautions for installation

Beware of electric shock!
® Install grounding device according to application standard.

® Do not touch live parts with naked skin, wet gloves or wet

ﬁ_ .

clothes.
Be sure you are insulated from ground and workpiece.
Cover the cover plate of the machine before power on to
avoid an electric shock.

® Confirm the safety of your working position.

Beware of fire hazard!

;\E ® Please install the machine on non-combustible materials to

avoid a fire.

® Make ensure there are no inflammables near the cutting
position to avoid a fire.

Beware of explosion!

® Do not install the machine in an environment with explosive

gas to avoid an explosion.

ARepIacing the components can be dangerous.

® Only professionals can replace the components of the machine.

® Make sure there are no foreign bodies such as wire leads, screws, gaskets and metal bars

falling into the machine inside when replacing the components.

® Make sure the connecting wires inside the machine are correctly connected after replacing
the PCBs, and then the machine can be run. Otherwise, there is a risk of damage to

property.

ACarrying or moving the machine can be dangerous.

Cut the input power off via the switching box before moving the cutting machine.

The handle can only be used for moving the cutting machine by hand in short distance, and
it cannot be used for lifting. Otherwise, personal injury or property damage may be caused
by a drop.

® Make sure that the flying rings are tightened, and that the machine enclosure and cover are

fixed when moving the cutting machine with a crane,

Two lifting belts should be used when lifting the cutting machine, and the angle formed by
the lifting belt and the vertical should be smaller than 15°.




® Do not apply any stress on the operation panel and cover when moving the cutting machine.

Otherwise, personal injury or property damage may be caused by a drop.

® Do not install and run the cutting machine when the machine is damaged or lacks any

components. Otherwise, fire hazard or personal injury may be caused.

Precautions for operation

® Protect yourself and others during cutting, and keep children away from the cutting site.

® Make sure that all installation, operation, maintenance and repair work are carried out by

qualified individuals.

{1

Professional training is needed before operating the machine.

Use labor protection welding supplies authorized by national

security supervision department.

Operators should be with valid work permits for metal welding
(cutting) operations.

Cut off power before maintenance or repair.

Arc radiation-may hurt your eyes and burns your skin!

Use proper mask and wear protective clothing to protect your eyes
and body.

Use proper mask or curtain to protect onlooker from being injured.

Warn others not to look straight into arc with signs.

Smoke-may be harmful to your health!

Keep your head away from the smoke to avoid inhalation of waste
gas in cutting.

Keep the working environment well ventilated with exhaust or

ventilation equipment when cutting.

Magnetic field can make cardiac pacemaker a bit wonky.

People with cardiac pacemaker should consult the doctor before

carrying out cutting.

Avoid winding the cutting torch cable or cutting cable around your
body to reduce the affect of magnetic filed

Stay away from the powersource.

Improper use and operation may result in a fire or an explosion.

Cutting spark may result in a fire, so please make ensure there are no
inflammables 10m around the cutting position, and pay attention to

fire safety.

Ensure there is fire extinguisher nearby, and make sure someone has
been trained to operate the fire extinguisher.




® Do not cut closed container.

Plasma arc may damage the frozen pipe.

® Do not use this machine for pipe thawing.

Plasma arc may cause injuries and burns.

® Be away from the nozzle of the cutting torch, for the plasma arc
would cut your gloves and skin quickly.

® Do not hold the metal near the cutting path.

® Never point thecutting torch to yourself or to anyone else.

Excessive noise does great harm to people’s hearing.
® \Wear ear covers or other hearing protectors when cutting.

® Give warning to onlooker that noise may be potentially hazardous to
hearing.

Moving parts may injure your body.
® Please keep away from moving parts (like fan).

® Each door, panel, cover, baffle plate, and protective device the like
should be closed and located correctly.

Static may damage the circuit board.
® Store the circuit board in antistatic containers.

® Please wear grounded wrist strap when processing circuit board.

Pay attention to the safety of the compressed gas equipment.

® Never lubricate the high-pressure cylinder valve or regulator with oil

or grease.

® Only the correct cylinder, regulator, hose and installation accessories
designed for specialpurposes can be used.

® Ensure that all compressed gas equipment and related parts are in
good working condition.

® Mark all gas hoseswith labels and color codes to clearly identify the
type of gas inside the hoses.

Seek professional support when trouble strikes.

® When trouble strikes in installation and operation, please inspect
according to related contents in this manual.

® If you still cannot understand fully, or you still cannot solve the
problem, please contact the dealer or the service center to obtain
professional support.




Precautions for discard

Pay attention to the following when discarding the cutting machine:

® Burning the electrolytic capacitors in the main circuit or on the PCBs may cause an
explosion.

® Burning the plastic parts such as the front panel may produce poisonous gas.

® Dispose it as industrial waste.
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1. GENERAL DESCRIPTION

1.1 Technical parameters

Table 1-1: General technical parameters

Items

Model

I-PLAS60

Rated input power supply

Three-phase AC 380V+15% 50Hz

Input Rated input capacity (KVA) 29.2
Power factor 0.93
Rated no-load voltage (V) 330
Rated maximum output (A/V) 160/144
Cutting current range (A) 30~160
Output characteristic cC

Cutter —
Arc ignition mode Non-contact

output

Quality cutting thickness (mm)

40 (carbon steel)

Maximum cutting thickness (mm)

60 (carbon steel)

Recommended compressor capacity (L/min) 170

Recommended cutting pressure (Kg/cm®) 4~6

Working temperature range (°C -10~+40
Environment | Storage temperature range (°C -25~+55

Humidity (%)

<90% (no water condense)

Enclosure ingress protection
Structure

IP21S

Cooling mode

Forced air cooling

Rated duty cycle (%) 60
Efficiency (%) 85
Insulation grade F




1.3 Size and weight

Table 1-2: Overall size and weight of the machine

Model I-PLAS60
Overall size (L*W*H)(mm) 676*333*712
Weight (Kg) 55
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Figure 1-2: Appearance and size of the machine (Unit: mm)




1.4 Composition and configuration of the cutting machine system

1) Composition of the cutting system

I

Earth clamp

Figure 1-3: Composition of the cutting machine system

Handheld cutting torch

—

—

2) Configuration of the cutting power source

Table 1-3: Configuration of I-PLAS60

J
/
©10 gas hose\\d-//

Name Material code Specification Quantity (pcs) Remark
Cutting machine 10046193 I-PLAS60 1 Standard configuration
Cutting torch 10034559 A141 (6m)+2-pin aviation plug 1 Standard configuration
Earth clamp 10003274 300A-25mm?-DKJ35-50 (3m) 1 Standard configuration
Gas hose 10041278 1 Standard configuration

®10 PU hose 8*10 (3m) (blue)

Nozzle 10019737 PD0101-1.7A141 (ROHS) 4 Standard configuration
Electrode 10019729 A141 (ROHS) 4 Standard configuration
Hoop 10016387 -- 4 Standard configuration




3) Composition of the cutting torch

Tl

Switch

Electrode
Swirl ring ——
Mozzle — &

o~
Fixing cover —

B

=]

Safety trigger

1!4 adapter M16+*15

Connector for cutting torch

. &
Fixing frame — _ Pilot arc control wire lug
—a

Figure 1-4: Composition of the cutting torch

4) Configuration of the cutting torch

Table 1-3: Configuration of I-PLAS60

\\

/"

2-pin avaiation plug

Name Material code Specification Quantity (pcs) Remark
Cutting torch 10019668 Al141 (6m) 1 Standard configuration
2-pin aviation plug 10004659 2-pin (WS16J2TQ) 1 Standard configuration
Wire lug 10011017 OT6-8 1 Standard configuration
Nozzle 10019737 PD0101-1.7A141 (ROHS) 1 Standard configuration
Swirl ring 10030218 A101/A141 (PE0101) 1 Standard configuration
Electrode 10019729 A141 (ROHS) 1 Standard configuration
1/4G adapter 10016394 M16*1.5 1 Standard configuration




1.5 Functions and characteristics of the cutting machine

Features

The machine adopts advanced inverter technology. High inverter frequency of 20 KHz greatly
reduces the volume and weight of the cutter.

® Great reduction in magnetic and resistance loss obviously enhances the cutting efficiency
and energy saving effect.

® C(Closed loop feedback control, stable output cutting current, workable under mains voltage
fluctuation within +15%.

® Non-contact ignition with pilot arc, excellent arc ignition, can cut rusty and painted metals
conveniently.

® Excellent dynamic characteristics, high arc stiffness, smooth cutting surface, high cutting
performance.

® Current upslope function is available when arc is ignited to carry out cutting, which can
reduce the arc ignition impact. Beside, the constant pilot arc technology can effectively
prolong the lifespan of the electrode and nozzle of the cutting torch.

® The cutting current can be accurately preset and stepless adjustment can be achieved
through the preset current function. Thus, the machine is can be used to cut workpiece with
different thickness. Low current is used when cutting thin plate and high current is used
when cutting thick plate to ensure cutting quality and save energy.

® \With protection function of over/under-voltage, overheating and low gas pressure inside
the machine; gas-check and 2T/4T function available; arc establishing signal and arc voltage
output signal optional; convenient to connect all kinds of CNC machine tools.

® Adopting main components of world’s top brands, with high reliability.

Application

® Economic and practical by adopting compressed air as the plasma gas source. The plasma
cutter has a wide range of use, especially for cutting metal plates of carbon steel, alloy steel,
stainless steel, galvanized steel, copper and aluminum, etc.

® [t can be widely in various industries involving metal cutting such as boiler and pressure

vessel manufacturing, chemical container manufacturing, power plant installation and
construction industry, metallurgy, chemical engineering, aerospace, automobile and

engineering vehicles manufacturing and construction, etc.

1.6 System characteristics

1) Duty cycle

Rated duty cycle refers to the percentage of the normal work time of the machine under rated

maximum current holding in the period when taking 10 minutes as a period and the

environmenttemperature is 40°C.The rated duty cycle of this machine is 60%. That is to say,

under the working current of 160A, the plasma arc can work for 6 minutes continuously in a

10-minute period without leading to overheating of the machine. Using the cutting machine



continuouslyoverrunning the rated load may lead to overheating of the machine and frequently

using the machine overrunning the rated load may accelerate the aging of the machine or even
burn the machine.

q(%) A
100
60
Working current range
124 160 [(A)
Figure 1-4: Duty cycle
2) Output characteristics
u(v) 4

L{A)

Figure 1-5: Output characteristic curves
2. INSTALLATION AND CONNECTION

2.1 Installation requirements

1) Environment requirements

a) Do notinstall the machine at places with excessive dusts and metal powders.
b) Do not install the machine at places with corrosive or explosive gas.

c) The temperature of the working environment should be between -10°Gnd 40°C

d) Do not carry out cutting with the cutting machine placed on a platform with a pitch greater

than 15°.
e) The machine should be installed in a well-ventilated place with humidity of 90% or less and
without water condense.

f) Pay attention to the wind at the cutting site, and use wind deflector if necessary. Otherwise,



the cutting process will be affected.

2) Installation space requirements

The cutting machine should be at least 20cm away from the walls, and there should be at least
30cm between them when two machines are installed side by side. Please refer to the table

below to determine the installation position of the cutting machine.

Table 2-1: Reserved space when installing the cutting machine

Machine part Front Top Left Right Rear

Reserved space >20cm 210cm >20cm >20cm >20cm

2.2 Electrical connection

1) Installation of the input power supply for the cutter

The maximum output voltage varies with the input voltage and the current of the circuit.
Because the source current may fluctuate in the process of start, it is recommended to use
slow-blow fuse for it can withstand current 10 times the rated value for a short time.

A WARNING: Use slow-blow fuse and power disconnect switch to protect the circuit.

Input current (when the | Recommended
Model Input voltage Phase Rated output
output power is 23KW) fuse capacity
I-PLAS60 330~450V AC | Three-phase 160A, 144V S50A 100A

* For applications requiring long arc, please use high-current fuse.

Connection of switching box

1. Power switch of the switching box

2. Fuse (100A)

f‘—""%f 3. Input power cord of the cutting machine (4*6mm?)

—_— 4. Yellow-green earth wire (earth, not connect to the null line)
!
o | P Connect according to the figure on the left or in other correct ways.
3 ~9 Cut off the main power before connection.
i Note: No operation with power on.
| = ® Ask professional electrician to do the connection.
] ® Do not connect two cutting machines to the same switching
Figure 2-1

box.

® \Wire 4 is unnecessary to be grounded if the enclosure is grounded.

Installation of the disconnect switch

A disconnect switch should be installed for each power supply, so that the operator can quickly
cut off the power supply in an emergency. The switch should be installed in a position the
operator can easily reach. The installation should be carried out by qualified electrician according

to the national and local laws and regulations.



The cut-off value of the switch should be equal to or greater than the continuous rated value of
the fuse. In addition, the switch should have the following features:

® |t can disconnect the electrical appliances from the input voltage and cut off the connection
of all electric conductors when the switch is in “OFF” position.

® It has an “OFF” position and an “ON” position, which is clearly marked with “0” and “1”
respectively.

® It has an external operating handle, which can be locked in “OFF” position.

@ |t contains an electric operation device used as an emergency shutdown device.
® |t has a slow-blow fuse with the specification as described in the above table.
Provisions on grounding

In order to operate the system correctly and reduce the electromagnetic interference (EMI) on
the premise of ensuring the personal safety, the cutting machine I-PLAS60 should be reliably
grounded.

® Ground the power supply through the power cord according to the national and local
electrical regulations.

® Three-phase power supply should be equipped with a 4-wire power cord (the green wire or
yellow-green wire is for grounding purpose) and should be in accordance with the relevant
national and local regulations.

® For more details, please refer to the “safety” section.
Precautions for the power cord

No plug is attached to the power cord of the power supply of the cutting machine I-PLAS60.
Please purchase the correct plug (380V) according to the device you use and your region, and
then ask qualified electrician to carry out the installation.

Recommended specification for the prolonged cable

The diameter size of the prolonged cable should be commensurate with the cable length and the
system voltage. Please use cablesin accordance with the relevant national and local regulations.
The table below lists the recommended diameter sizes for different cable length and input
voltage. The cable length listed in the table refers to the length of the prolonged cable only, with
the length of the power cord of the power supply itself exclusive.

Table 2-2: Recommended specification for the prolonged cable

Input voltage Phase 3 3~7.5m 7.5~15m 15~30m 30~45m
<3m

2 2

380V AC Three-phase 6mm 8mm 8mm 10mm? 10mm?

2) Specification of the input power supply for the cutter

Table 2-3: Specification of the input power supply for the cutter

Specifications
Items

I-PLAS60

Power supply characteristic Mains power supply 23KVA




Input protection device (Switching box) Air switch > 100A

Input side of the cutter >6mm?
Cable Output side of the cutter >25mm?
Earth cable =cable on the input side

The generator used by I-PLAS60 should be able to produce nominal voltage of 380V AC, and its
power is recommended to be higher than 50KW.

Note: Please adjust the cutting current to the desired value according to the rated power,
lifespan and working condition of the generator.

If a failure occurs when using the generator, turn the power switch quickly to “OFF” position and
back to “ON” position (sometimes it is called “quick reset”). If the problem cannot be solved,
shut off the power, wait for 30~45 seconds, and then switch the power on.

2.3 Connection of the air supply device

1) Preparation for the air supply device

The cutting machine I-PLAS60 can adopt either the factory pressurized air supply device or the
cylinderpressurized air supply device. Both kinds of air supply device should adopt high pressure
regulator, and should be able to transmit the air to the filter on the power supply under the air
flow of 170L/min and the air pressure of 6.2Kg/cm”.

A WARNING

The air pressure should not be higher than 9.3Kg/cm?, and the filter would explode if the air
pressure is overly high.

If the quality of air is poor, the cutting speed will decrease, the cutting quality willlower, the
cutting thickness will reduce, and the service life of wearing parts will be shortened. In order to
obtain the optimal performance, the maximum particle size of air should be 0.1um, the
maximum concentration of air should be 0.1mg/m?, the maximum dew point of air should be

-40°C, the maximum oil concentration should be 0.1mg/m”.

2) Connection of the air supply device

Connect the air supply device to the power supply by using a blue hose (® 10) and a quick gas
connector, as shown in Figure 2-2.




Quick gas connector

Blue hose (D 10)

\ A

=

Figure 2-2 Connection of the gas hose

3) Adding air filtration device

If there is water or oil in the air or there is other contaminants going into the gas circuit, please
use the three-stage filtration system to remove the pollutants in the air supply device through
the method shown below.

Filter forwater and particles  Filter far oil Filter far oil steam

_ 1] [l il o |
Airsupply — - = == Cutting machine
L I L]

2.4 Installation of the cutting torch

1) Introduction of the cutting torch

The plasma cutter I-PLAS60 adopts A141 cutting torch for its standard configuration.

The frequency of replacing the wearing parts of the cutting torch depends on the aspects below:
® The thickness of the metal to be cut.

® The average cutting length.

® Whether it is used for automatic cutting or it is used for handheld cutting.

® Air quality (whether there is oil, water or other contaminants)

® Whether it is used to punch on the metal or it is used to cut from the metal edge.
[ J

Whether the distance between the cutting torch and the workpiece is appropriate when
cutting with wearing parts without protective sleeves.

® Whether the cutting height is appropriate.
® The quality of the wearing parts used.

Under normal circumstances, the nozzle runs out firstly in hand-held cutting.

|ll

The general rule is: The wearing parts will run out after the practical “arc discharge” time reaches

1~2 hours when it is used for handheld cutting. The specific time depends on the above factors.

IM

The wearing parts will run out after the practical “arc discharge” time reaches 3~5 hours when it

is used for automatic cutting. For more information on the correct cutting method, please refer



to the"operation" chapter.

2) Installation of the cutting torch
Selecting wearing parts

A complete set of wearing parts for cutting are attached to the cutting torch A141, including the
wearing parts installed on the cutting torch and the spare electrodes and nozzles contained in

the wearing parts package.

Standard wearing parts for cutting torch A141 are recommended in order to obtain optimal
cutting quality.

3) Installation of the wearing parts

ﬂ /\ WARNING: Plasma arc may cause burns or scalds during the
(- instantaneous start of cutting torch.

+ Plasma arc will be produced at the moment after the cutting torch is started,
so make sure that the power is cut off before replacing the wearing parts.

Turn the power switch to “OFF” position, install the complete set of wearing parts of the cutting
torch, including the fixing frame, fixing cover, nozzle, swirl ring and electrode, according to the

figure below.

Electrode —
Swirl ring —~ &
Nozzle — B

J

Fixing frame ——g

Figure 2-3: Wearing parts of the cutting torch

Fixing cover

3. OPERATION

3.1 Panel functions of I-PLAS60




Figure 3-1: Front panel of I-PLAS60

No. Part name Function
1 Lifting ring For lifting the machine.
2 Handle For carrying the machine
To indicate the machine is under overcurrent or overheating
3 Abnormity indicator
protection status when it illuminates.
4 Digital meter To display the cutting current.
Gas lack indicator
5 To indicate that the supply gas pressure is insufficient ( < 0.3MPa)
6 Gas pressure meter To display the current gas pressure during the machine is working.
To switch among plasma air checking, working gas checking and
7 Gas-check switch
cutting.
8 2T/AT switch To switch between 2T and 4T cutting mode.
9 Gas pressure control knob To adjust the gas pressure during the machine is working.
10 | Current control knob To adjust the cutting current value.
11 | Interface for the cutting torch | To connect the cutting torch.
12 | Pilot arc terminal To connect the pilot arc wire lug of the cutting torch.
13 | Quick socket To connect the earth clamp.
To connect the 2-pin aviation plug of the cutting torch; to control
14 | 2-pin aviation socket
the start-up of the machine.
15 | Swivel caster To support the machine; for moving the machine.




Figure 3-2: Back panel of I-PLAS60

No. Part name Function
1 Power switch To control the ON/OFF of the input power of the machine.
2 Air reducer valve To adjust the pressure of the input air.
3 Cooling fan For heat dissipation through forced air cooling.
4 Cable For power supply input.
5 Fuse holder Tomount the fuse

3.2 Function of the components

Pilot arc terminal

The pilot arc terminal is the interface for the pilot arc wire lug of the cutting torch to connect the
machine. If it needs to connect the pilot arc wire lug of the cutting torch, rotate this terminal

counterclockwise to remove the cap, fix the wire lug, and then fix the cap back.
Interface for the cutting torch

This interface is with protective function, so electric shock caused by accidental touch of the
interface during working can be avoided.

2-pin aviation socket

The 2-pin aviation socket connects the control circuit. The control signal from the cutting torch

controls the start-up and stop of the machine through this aviation socket.

Quick socket

With this socket, the quick plug with work clamp can be installed and removed conveniently.
Fuse holder

When the input current is overly high and reaches a certain value, the fuse will break
automatically, the control circuit of the cutting machine will stop working, and the main circuit

will stop working consequently to protect the cutting machine from damage.

Filter



It can prevent water, oil or other contaminants from going into the gas circuit to a certain extent.
Air switch

It is used for protective function. Switch it on when the machine works.

Protective cover

It protects the filter from collision.

3.3 Operation of the cutting machine

Please start cutting with I-PLAS60 according to the following steps.
Connect the power supply and the air supply device

Insert the power cable and connect the air supply circuit. For more details about the electric
requirements and air supply requirements of I-PLAS60, please refer to the “installation and
connection” chapter. The machine well connected is shown as the figure below.

fl
/ Input power cable

K_I_n-put working gas

e /«f

e Workpiece

Figure 3-3: Connection of the cutting machine
Turn on the cutting system

Switch the air switch to “ON” position according to the figure below.

Air switch

Figure 3-4: Operation of the air switch
Turn the switch to the proper position

Firstly, connect the compressed air to the filter. And then, connect the machine to the power



supply and turn on the air protective switch on the machine. After power supply and gas supply
are connected, check if the LED on the machine panel is on. If it is, it indicates that some problem
may occur. Check and eliminate the problem, and then switch the gas-check switch on the left to
check if the pilot arc gas and working gas meets the relevant requirements. If the gas pressure
does not meet the requirement, adjust the gas pressure control knob on the panel. When adjust
the gas pressure control knob, pull the knob firstly. After you hear a sound, you can turn the
knob clockwise or counterclockwise to adjust the gas pressure to the desired value according to
the gas pressure meter. After the adjustment is done, press the knob to lock it. Switch the
gas-check switch to “cutting” mode in the middle position.

/ Danger! Plmse read theopertor's mnuah
Power 4 A L
. O Gas bek o 2 /
s e — Gas pressure meter ___._—_—;2'5:/-
Phsrma air T O‘—.. Q 0
e[ {OF
Cutting \_/
A o _ o
Wa rking gas 4 : oy
Cuthingcurrent  Gas pressurecontrol
N 4

Figure 3-5: Indications on the front panel

Select proper cutting current value according to the thickness of workpiece. The quality cutting
thickness of I-PLAS60 can reach up to 40mm, and the maximum cutting thickness of the machine
can reach up to 60mm. Preset the current at a certain value by turning the cutting current
control knob, and the digital meter will display the corresponding current value.

2T/4T function

It is more convenient for the operator to carry out long-time cutting with this function, and it is
unnecessary for the operator to keep pressing the cutting torch switch all the time, which makes
cutting more comfortable. Operators may either mode according their own requirements.

Specific operation methods:

When cutting small objects, the rocker switch should be turned to "2T" position. At this time, the
machine will begin to work when pressing the cutting torch switch, and will stop working when
releasing the cutting torch switch.

When cutting large objects, the operator can turn the rocker switch to “4T” position. At this time,
the machine will begin to work when pressing the cutting torch switch, and willnot stop working
when releasing the cutting torch switch. When the cutting work is finished and cutting should be
stopped, the operator may press the cutting torch switch and release it. In this way, the machine
will stop working.

3.4 Connection of the work clamp

The work clamp should be connected to the workpiece during cutting.

Note: When using I-PLAS60 together with the cutting bed, grounding can be done through the
cutting bed, and it is unnecessary to use the work clamp. For more details, please refer to the
equipmentinstructions from the cutting bed manufacturer.



® Make sure that there is good metal-metal contact between the work clamp and workpiece.

® The clamping position of the work clamp should be as close to the cutting position as
possible in order to obtain optimal cutting quality.

® Never clamp the metal part to be cut with the work clamp.

Workclamp

Figure 3-6: Cutting process

After the machine is powered on, if either of the two LEDs does not illuminate, the gas pressure
indicates that the gas pressure is within the normal range, the current control knob is
appropriately set, and the work clamp is reliably connected, it indicates that the cutting system is
well prepared and ready for normal use.

3.5 Adjustment of the pilot arc gas

The pilot arc gas of I-PLAS60 is appropriately set when leaving factory, and it is unnecessary for
users to adjust it any more. The filter regulator is shown as below figure.

Figure 3-7: Filter regulator

If the operator wants to adjust the pilot arc gas according to his/her own cutting habit, he/she
only needs to open the upper cover and adjust the regulator marked in the above figure to get
the proper pilot arc gas pressure. If the working gas pressure reaches 6™~7 times the atmospheric
pressure, the working gas pressure will be normal. However, if the pilot arc is unstable and
appears green, it indicates that the pilot arc gas pressure is overly low, which will cause damage
of the wearing parts of the cutting torch. In this condition, adjust the regulator with a slotted
screwdriver until the pilot arc appears normal. If the pilot arc snaps and is unstable, it indicates
that the pilot arc gas pressure is overly high. In this condition, adjust the regulator
counterclockwise with a slotted screwdriver until the pilot arc appears normal.

3.6 Handheld cutting torch operation



ﬂ /\ WARNING: Plasma arc may cause burns or scalds during the
- instantaneous start of cutting torch.

Plasma arc will be produced at the moment after the cutting torch is started, and it will soon
burn your gloves and skin.

® Do not get close to the nozzle.
® Never hold the workpiece with your hands. Keep your hands away from the cutting path.

® Do not point the cutting torch to yourself or others.

1) Operation of the safety trigger

A safety trigger is equipped with the cutting torch A141 to avoid accidental start-up. When you
prepare to carry out cutting with the cutting torch, pull the yellow safety trigger backward (to
the direction opposite to the cutting torch head) without releasing it, and then press down the
red cutting torch switch. The figure below is for your reference.

P &= __,_--___:{[

Figure 3-8: Operation of the safety trigger

2) Tips for handheld cutting

a) Clamp the workpiece with the work clamp, and make /{3\
S
the nozzle of the cutting torch perpendicular to the - o= J,C%

edge of the workpiece (with an angle of 90°). Keep the ; 'ﬁ g
nozzle 2~3mm away from the workpiece when cutting.




b) Pull the trigger of the cutting torch, and press the
torch switch to start arc. Keep the torch on the edge of
the workpiece for a moment until the workpiece is
completely cut through.

Ensure spatters fly from the bottom of workpiece
while cutting. If spatters fly from the top of workpiece,

it indicates that the workpiece can not be fully cut
because the cutting torch is moved too fast or the
cutting current is too low.

c) Keep the nozzle of the cutting torch perpendicular to =
the workpiece (with an angle of 90° formed by the ﬁ/‘%
nozzle and the cutting surface). Cut along a straight 2
line, and observe the plasma arc at the same time.

Pull the torch nozzle along the workpiece with a stable >
and uniform speed to continue cutting.

the lifespan of the nozzle and electrode. Pulling the

d) Unnecessary start-up of the cutting torch will shorten /&/
Eré

cutting torch along the cutting direction is easier than

pushing it to the opposite direction. ‘
A ruler can be used as a guide in straight line cutting. =

Perforation of the workpiece

The perforating thickness should be half of the normal quality cutting thickness, and the

perforating thickness of this cutting machine can reach up to 25mm.

% WARNING

W

Sparks and hot metal mayhurt your eyes or burn your skin. Sparks and hot

A
=£‘
25

metal will spray from the nozzle when starting the cutting torch in an

inclined position. Do avoid pointing the cutting torch to yourself or others.

a) Clamp the workpiece with the work clamp, and hold
the cutting torch to form an angle of about 30° with
the workpiece. Keep the distance between the nozzle ff F

and the workpiece within 1.5mm, and start the cutting
torch.

b) Keep the cutting torch a certain angle with the
workpiece, start the cutting torch, and then slowly

2R
rotatethe cutting torch to the vertical position (90°). %
&v-




c) Maintain the position of the cutting torch, and pull the
triggercontinuously at the same time. When the spark
scatters from the bottom of the workpiece, it indicates
that the arc has penetrated through the metal.

d) After perforation is completed, pull the torch nozzle
slightly along the surface of the workpiece to continue

cutting. \§

Common failures in handheld cutting
The cutting torch cracks and hisses, but it cannot produce arc. This may be caused by:

a) The wearing parts are installed too tightly. Unscrew the wearing parts for 1/8 circle, and try
it again. Wearing parts can only be screwed or unscrewed by hand.

The workpiece is not cut fully. This may be caused by:

a) The cutting speed is too high.

b) The wearing parts of the torch are worn.

¢) The workpiece is too thick.

d) The workpiece is not correctly clamped with the work clamp.

e) The gas pressure or the gas flow is too low.

The cutting quality is poor. This may be caused by:

a) The workpiece is too thick.

b) The wearing parts used are inappropriate. (E.g. The wearing parts installed are not original.)
c) The cutting torch moves too fast or too slow.

The arc cracks and the lifespan of the wearing parts are shortened. This may be caused by:
a) There is water in the gas supply circuit.

b) The gas pressure is too low.

3.7 Automatic cutting of the cutting torch

Since I-PLAS60 can be used together with a variety of equipment such as cutting bed, grooving
machine and pipe cutter, you need to refer to the relevant manufacturer’'s equipment
instructions to understand how to operate the cutting torch according to your configuration. The
information below helps you to optimize the cutting quality and extend the service life of
wearing parts.

To ensure the correct installation of cutting torch and cutting bed
® Use a square to ensure that the cutting torch is perpendicular to the workpiece.

® The cutting torch will travel more smoothly after cleaning, checking and adjusting the track
and driving system of the cutting bed. If the machine runs unstably, there will be regular




undulating traces on the cut surface.

® Make sure that the cutting torch does not contact the workpiece during cutting. Otherwise
the torch nozzle will be damaged, and the cut surface will be affected.

To understand and optimize the cutting quality

Regarding the cutting quality, the following factors should be considered.

® Cutting angle — the angle at the cutting edge.

® Scum — Molten material coagulated on the top and bottom surface of the workpiece.
® Flatness of the cut surface — the cut surface may appear concave or convex.

The contents below explain how these factors affect the cutting quality.

Cutting angle

® [f the material removed from the upper part of the workpiece is more than that from the
lower part of workpiece, it is called positive angle cutting (i.e. groove cutting).

® [f the material removed from the lower part of the workpiece is more than that from the
upper part of workpiece, it is called negative angle cutting.

_

I Negativeanglecuthng // \ Thecuthingtorch & too bw.

| Positieanglecuthing \\\/ Thecuthingtorch & too high.

| Rghtanglecuthing |

Solution
Raise the cutting torch: Increase the arc voltage if cutting torch height controller is used.
Lower the cutting torch: Reduce the arc voltage if cutting torch height controller is used.

Note: The straightest cutting angle is located on the right of the cutting torch travelling path, and
there is always a certain angle on the left. To check out whether the cutting angle problem is
caused by the plasma system or it is cause by the driving system, you can carry out cutting test
and measure the angles on both sides. Then, rotate the cutting torch by 90° inside the torch
holder, and repeat the above testing and measuring. If the angles measured are the same, it
indicates that the driving system fails. If the cutting angle problem remains after the mechanical
causes are eliminated (making sure that the cutting torch and cutting bed are correctly installed),
check the distance between the cutting torch and workpiece, especially when both of the cutting
angles are positive or negative. Besides, the workpiece material should be considered. Cutting
angle problem are more likely to happen when cuttingmagnetized or hardened metal.

Scum

When cutting with air plasma, there will always be a certain amount of scum. However, you can
adjust the system properly to reduce the amount and type of scum according to the specific
cutting application.

If cutting torch position is too low (or the arc voltage is too high when cutting torch height



controller is used), scum will appear on the upper part of the workpiece on both sides of the slot.
In this condition, adjust the cutting torch or adjust the voltage slightly (not more than 5V a time)

until the scum reduces.

When the cutting speed of the cutting torch is too low and arc sprays forward, low-speed scum
will be produced. This kind of scum is a large number of bubble materials formed at the bottom

of the cut. It is easy to remove, and it can be reduced by increasing the cutting speed.

When the cutting speed of the cutting torch is too high and arc sprays backward, high-speed
scum will be produced. This kind of scum is a small number of beaded materials formed close to
the cut. It is hard to remove for it is welded at the bottom of the cut. The methods to reduce the
high-speed scum are as below.

® Reduce the cutting speed.
® Reduce the distance between the cutting torch and the workpiece.

Note: Sum is more easily to be produced on medium temperature or high temperature metal
when compared with low temperature metal. For example, in multi-cutting process, the least
scum will be produced during the first cutting, and the scum will increase during the cutting

afterwards with the temperature rising.
Scum is more easily to be produced on mild steel than stainless steel or aluminum.
The wear or damage of the wearing parts will cause discontinuous scum.

Flatness of the cut surface
{ The typical plasma cut surface appears slightly concave.

The cut surface may be more concave orconvex. Keep the cutting torch at a proper height to
ensure the flatness of the cut surface in the acceptable range. Besides, in the case that the
wearing parts are worn, the flatness of the workpiece will be affected.

If the cutting torch is too close to the workpiece, the concavity of the cut surface
§ will be big. Increase the distance between the cutting torch and workpiece to
improve the flatness of the cut surface.

If the cutting torch is too far away from the workpiece or the cutting current is
) too high, the cut surface will appear convex. In this case, lower the cutting torch
firstly, and then reduce the cutting current.

Perforating the workpiece automatically with the cutting torch

Like the handheld cutting torch, you may start cutting with the machine-use cutting torch from
the edge of the workpiece, and you may also carry out perforation cutting. Compared with
stating arc on the edge of the workpiece, perforation cutting will shorten the lifespan of the

wearing parts.

The perforation height is generally 2.5 times the cutting height when using I-PLAS60 cutting
system. The perforation delay time should be long enough, so that the metal can be penetrated
through by arc before moving the cutting torch. However, the delay time should not be too long.
Otherwise, “arc drift” will appear when looking for the edge of the big hole. When perforating



the workpiece with the thickness reaching up to the maximum cutting ability of the machine, the
ring scum formed when moving the cutting torch after perforation is finished will come into
contact with the cutting torch.

Common failures in automatic cutting

Pilot arc can be started by the cutting torch, but it cannot be transferred. This may be caused by:

a) The connector of the workpiece cable of the cutting bed is in poor contact or the cutting
bed is not correctly grounded.

b) The distance between the cutting torch and workpiece is too big.

The workpiece is not cut fully and there are excessive sparks above the workpiece. This may be
caused by:

a) The connector of the workpiece cable of the cutting bed is in poor contact or the cutting
bed is not correctly grounded.

b) The current is set too low.

c) The cutting speed is too high.

d) The wearing parts of the torch are worn.

e) The workpiece is too thick.

There is scum formed at the bottom of the workpiece. This may be caused by:
a) The cutting speed is inappropriate.

b) The current is set too low.

¢) The wearing parts of the torch are worn.

The cutting angle is not straight. This may be cause by:

a) The moving direction of the cutting torch is incorrect. The cutting torch should move
rightwards in order to get high quality cut surface.

b) The distance between the cutting torch and workpiece is inappropriate.

¢) The cutting speed is inappropriate.

d) The wearing parts of the torch are worn.

The lifespan of the wearing parts are shortened. This may be caused by:

a) The variables such as arc current, arc voltage and travel speed are not setappropriately.

b) Arcis released towards the air (arc is removed away from the metal surface when starting
and ending cutting). You can start cutting from the edge as long as the arc comes into
contact with the workpiece when starting arc.

c) The height of the cutting torch is incorrect when beginning to perforate. The perforation
height is generally 2.5 times the cutting height when using I-PLAS60 cutting system.

3.8 Cutting parameters table

Table 3-1: Recommended cutting parameters

Cutting capability (thickness of the mild steel)




Quality cutting thickness (machine-use automatic cutting) 30mm
Quality cutting thickness (handheld cutting) 40mm
Maximum cutting thickness (handheld cutting) 60mm
Cutting mild steel with air plasma cutter
Plate Orifice Cutting | Distance between Gas Working | Recommended
thickness | diameter current the cutting torch flow gas cutting speed
(mm) of contact (A) and workpiece (L/min) | pressure (mm/min)
tip (mm) (mm) (Kg/cm?)
10 1.7 160 3mm 150 5 690
20 ®1.7 160 3mm 150 5 440
30 ®1.7 160 5mm 150 5 330
40 o1.7 160 5mm 150 5 150
50 ®1.7 160 7mm 150 5 100
60 ®1.7 160 7mm 150 5 80
Cutting stainless steel with air plasma cutter
Plate Orifice Cutting | Distance between Gas Working | Recommended
thickness | diameter current the cutting torch flow gas cutting speed
(mm) of contact (A) and workpiece (L/min) | pressure (mm/min)
tip (mm) (mm) (Kg/cm?)
40 o1.7 160 5mm 150 5 210
Cutting aluminum and aluminum alloy with air plasma cutter
Plate Orifice Cutting | Distance between Gas Working | Recommended
thickness | diameter current the cutting torch flow gas cutting speed
(mm) of contact (A) and workpiece (L/min) | pressure (mm/min)
tip (mm) (mm) (Kg/cm?)
20 ®1.7 160 3mm 150 5 560




3.9 Obtaining the original arc voltage

If you need to obtain the original arc voltage, please turn to our distributors or our authorized

service center for assistance.

L

-—
j\ WARNING: Voltage and current are overly high.

Do not connect the output circuit of the plasma cutter directly when obtaining the original arc voltage.

Otherwise, there will be HF HV output, which will lead to electric shock or machine damage.

4. MAINTENANCE

4.1 Daily maintenance

AWARNING

The power of the switching box and the cutting machine should be shut down before daily

checking (except appearance checking without contacting the conductive body) to avoid

personal injury accidents such as electric shock and burns.

Tips:

1) Daily checking is very important in keeping the high performance and safe operation of this

cutting machine.

2) Do daily checking according to the table below, and clean or replace components when

necessary.

3) In order to ensure the high performance of the machine, please choose components

provided or recommended by our company when replacing components.

Table 4-1: Daily checking of the cutting machine

Iltems Checking requirements Remarks
Whether any of the components are damaged or loosely
connected;
Front panel oo
Whether the output quick sockets are tightened; If  unqualified, check the
interior of the machine, and
Whether the abnormity indicator illuminates.
tighten or replace the
Whether the cover for the input power terminal is in good components
Back panel condition;
Whether the air intake is unobstructed.
Cover Whether the bolts are loosely connected.
If unqualified, tighten or
Chassis Whether the casters are damaged or loosely connected.
replace the components.
Side plates Whether the side plate is loosely fixed.
Whether the machine enclosure has color fading or | If abnormal, check the interior
Routine

overheating problems;

of the machine.




Whether the fan sounds normal when the machine is

running;

Whether there is abnormal smell, abnormal vibration or

noise when the machine is running.

Table 4-2: Daily checking of the cables

Items

Checking requirements

Remarks

Earth cable

Whether the grounding wires (including workpiece GND

wire and cutting machine GND wire) break off.

If unqualified, tighten or replace

the components.

Cutting cable

Whether the insulating layer of the cable is worn, or the

conductive part of the cable is exposed;
Whether the cable is drawn by an external force;

Whether the cable connected to the workpiece is well

connected.

Use appropriate methods
according to the work site
situationto ensure safety and

normal cutting.

Table 4-3: Daily checking of the accessories

Items

Checking requirements

Remarks

Cutting torch

Check it according to the operator’s manual of the

cutting torch.

Check if the joints are tightly connected. Check if the

If unqualified, tighten the joints

Gas hose hoop is loosely fixed when hoop is used.
or replace the hose.
Whether the hose is worn or broken.
Table 4-4: Daily checking of the wearing parts
Components Checking Solution
Replace the protective cover if
<\ Check the roundness of the center hole.
/’\' \ Protective the center hole is not round.
': \ J Check if there are metal scraps between
J o, cover Remove the protective cover
L the protective cover and the nozzle.
and get rid of the scraps.
/-{ Check the roundness of the center hole. Replace the nozzle if the center
f \ . 8
}r.,\] 'l :‘ | Nozzle 7 Va hole is not round. The electrode
| ) [ = |
&1_@//’,/ //(good) N (worn) should also be replaced.
Replace the electrode if the
electrode surface is worn or the
Check if the center surface is worn, and
Electrode pitting penetration is over
test the pitting penetration.
1.6mm. The nozzle should also
be replaced.




=)

Replace the swirl ring if the
Check if the inner surface is damaged or

i -“ !| | Swirl ring surface is damaged or worn or
\ i/ worn, and if the air hole is blocked.
2 the air hole is blocked.
Replace the O-ring if it is worn
ﬁ.—T or damaged. Lubricate the
Check if the surface is damaged, worn or
| O-ring O-ring by applying a thin layer of

poorly lubricated.
organic silicon lubricant if it is

dry.

4.2 Periodic check

AWARNING

Periodic check should be carried out by qualifiedprofessionals to ensure safety. The power of the switching box

and the cutting machine should be shut down before periodic check to avoid personal injury accidents such as

electric shock and burns. Due to the discharge of capacitors, checking should be carried out 5 minutes after the

machine is powered off.

Tips:

Safety

All maintenance and checking should be carry out after the power is completely cut off.
Make sure the power plug of the machine is pulled out before uncovering the cutting

machine.

When the machine is powered on, keep hands, hair and tools away from the moving

parts such as the fan to avoid personal injury or machine damage.

Periodic check

Check periodically whether inner circuit connection is in good condition (esp. plugs).
Tighten the loose connection. If there is oxidization, remove it with sandpaper and then

reconnect.

Check periodically whether the insulatinglayer of all cables isin good condition. If there is

any dilapidation, rewrap it or replace it.

Beware of static

In order to protect the semiconductor components and PCBs from the static damage,
please wear antistatic device or touch the metal part of the enclosure to remove static in

advance before contacting the conductors and PCBs of the machine internal wiring.

Keep it dry

Avoid rain, water and vapor infiltrating the machine. If there is, dry it and check the
insulation of the cutting machine (including that between the connections and that

between the connection and the enclosure) with an ohmmeter. Only when there are no




abnormal phenomena anymore, can the machinebe used.

Put the machine into the original packing in dry location if it is not to be used for a long

time.

Pay attention to maintenance

Periodic check should be carried out to ensure the long-term normal use of the machine.
Be careful when doing the periodic check, including the inspection and cleaning of the

machine interior.

Generally, periodic check should be carried out every 6 months, and it should be carried

out every 3 months if the cutting environment is dusty or with heavy oily smoke.

Beware of corrosion

Please clean the plastic parts with neutral detergent.

Power

[ ]

O Abne rmity
O Gas bek

Gas pressure mater

Check the indicating meter and correct any errors | Check if the wearing parts are correctly fixed, and if

before every time you use the machine. any of them are worn.

X

Replace the damaged labels on the machine every | Check if the trigger is damaged, and if there is cracks or

three months.

bare wires on the cutting torch body. Replace all the

damaged components.

e

Check the power cable and the plugs. Replace them if

necessary.

Check the cutting torch cable, and replace it if

necessary.

4

or

Clean the inside of the power supply with compressed air or vacuum every three months.

In addition to the above items, users can add more checking items according to the actual




situations.
Dielectric withstand voltage test and insulation testing

The dielectric withstand voltage test and insulation testing should be implemented by the
after-sales service personnel of our company. Besides, it can also be implemented by qualified
individuals with professional knowledge in electrical engineeringand cutting machine.

Note: All changes and treatment for the dielectric withstand voltage test should berecovered
after the test.

5. TROUBLESHOOTING

5.1 Troubleshooting of the cutting machine

If the problem cannot be solved according to the below table, please contact our distributors for
further assistance.



Malfunction phenomena

Cause and solution

1) Check and make sure that the power cable is
connected to the power supply.

2)  Check and make sure that the power of the main
power PCB or circuit cut-off switch box is switched on.

Turn the power switch (ON/OFF) to “1” position,
. 3)  Check and make sure that the circuit voltage is neither
but the machine cannot be started.
too high nor too low (the voltage for normal working is
380V+15%).

4)  Check and make sure that the machine is not under
protection status.

1)  Check and make sure that the input voltage is within
the normal range.

2)  Check and make sure that the machine is not under

The abnormity indicator illuminates with yellow.
overheating protection.

3) Check and make sure that the machine is not under
overcurrent protection.

1) Check and make sure that the gas supply circuit is
connected to the power supply, and that the gas

The gas lack indicator illuminates with yellow. supply circuit is powered on.

2)  Check if there is gas leakage in the gas supply circuit,
and test the pressure of the input gas.

1) Clean the contact part of the work clamp and the
workpiece to ensure good metal-metal contact.

2)  Check if the work clamp is damaged, and repair it if

Arc cannot be transferred onto the workpiece. necessary.

3)  The distance between the cutting torch and workpiece
is too big. Move the cutting torch closer to the
workpiece, and try again.

1)  Check if the wearing parts are worn or damaged, and

Arc goes out, but it is ignited again after pressing replace them if necessary.
down the cutting torch trigger for another time. | 2)  Check if the gas filter element is polluted, and replace
it if necessary.

1)  Check if the gas filter element is polluted, and replace
it if necessary.

Arc cracks and hisses. 2)  Check if there is water in the gas circuit, and install or

repair the gas filter connected to the power supply if

necessary.




The cutting quality is poor.

1)  Check and make sure that the cutting torch is operated

correctly.

2)  Check if the wearing parts are worn or damaged, and

replace them if necessary.

A WARNING

The repair work should be carried out by professionals.Anyconnection or installation errors

will damage the PCBs or components. The repair work should be carried outafter the power

supply is cut off and the discharge of capacitors is completed to avoid electric shock.

The following checking should be done before the maintenance of the cutting machine.

1)

2)

3)
4)
5)
6)
7)

Whether the switches on the front panel of the cutting machine are turned to the correct
position.

Whether the line voltage of the three-phase power supply is within 340~460V; whether
there is phase failure problem.

Whether the power input cable of the cutting machine is correctly and reliably connected.
Whether the ground wire of the cutting machine is correctly and reliably grounded.
Whether the cutting cable is correctly connected and in good contact.

Whether the gas circuit is in good condition; whether the gas regulator is normal.

Whether the terminals on the PCBs are connected and in good contact.

5.2 Replacing the gas filter element

Replace the gas filter element according the steps below.

1)
2)

3)

4)
5)

Cut off the power, pull out the power cable, and disconnect the air supply device.

Press the blue plastic buckle on the copper connector for the filter, and pull out the gas
hose.

Remove the fixing frame for the filter from the machine or remove the big black nut on the
filter with a big wrench, and the filter can be removed from the fixing frame.

Rotate the filter cup counterclockwise to remove it from the filter.

Wash the filter cup, and reinstall it on the filter after it is air-dried.




6)

7)
8)

Filter cup

Figure 5-1: Gas filter element

Fix the fixing frame for the filter on the machine or fix the filter on the fixing frame with a

wrench.
Reconnect the air supply device, and check if there is gas leakage.

Check if the whole gas filter system is completely installed.



