The Laser Engraving/Cutting Machine Operation Manual

Important suggestions

Dear Customer:

Thank you for selecting our Laser Engraver/Cutting Machine ("The Laser”).

After the installation, users must operate and maintain the Laser as detailed in the Operation
Manual. Users who do not operate and maintain The Laser correctly will not enjoy a long-lasting
optimal performance. Operating/ Maintaining the Laser correctly results in good operational
performance and lengthen the service of The Laser.

Warning: [1]. Please operate the equipment after reading “operation manual” carefully!
[2]. Please check the laser tube when you receive the machine. Forbid to use the

machine if you find the laser tube is broken. Please contact us.

Contents
.. Perloimance cRBraCIeTISHE. .. cnaiim vl eimnsi b s s r i 2
i1 MBI TRChNICA] DATAMNEBIRT . oo i iiiirisis i s sy seea aa suuah Fa A v sas s imst b sl wies cabmasd s sk b vosin 2
) TRESETETY GG cuaimssn i s T v e 6
IV IR TR MBI s ivumiminin i ns v oA RSO A A RN A i b b A R DR 7
N OIS IR T A E IR . . consmnnssinssrmnastissas s s A A AR SR R e e 8
VE  Process DERICANY i it e i i e e e e 10
VII: Dally maimenaneh i st st s 10
VIIL-FEING OLE a0 TESDIVE DEDIBLEEIN. i issinssosvsnsssnimsssssssnass st e ss s s sseik i assssss s 12
b 4o Ls (Y et (ol a1 oM P T g (o [0 | o SRR, SUUSRPUSL N, L FRRCUS(REUE (U UN GSP (R 13



The Laser Engraving/Cutting Machine Operation Manual

| . Performance characteristic

Our Laser Engraving Machines consist of CNC, Laser Technique, Automatic Control and
usage of Precision Components. The machine assembly process is controlled and
supervised by The Mantech International Group with Headquarters in the United Kingdom.
and subsidiaries throughout Europa.. The Laser Engraving Machines are extensively applied
to various professions, such as plate marking, advertisement, electronics, handicraft
product...etc., the following is the main characteristics:

1. The advanced laser are being substituted for the traditional mechanical burin. Compared with
artificial or machinery carving machine, there are a lot of advantages changed into the laser carving
machine, summarizing to mainly have:

(1) Do NOT require any jigs, you can begin to work after the work pieces only need to be put on
the workplace. It is convenient and efficient very much;

(2) Material of soft or hard have no special request, the application is more wide;

(3) Engraving quality is best, the three-dimensional effect of the pattern is strong

(4) Working efficiency improves doubly;

(5) the net point scans result is outstanding.

2-~. DSP control panel with more steady, more advanced performances
What the laser carving machine adopts is DSP control panel with more steady, more advanced

performance using domestic and advanced professional numerical control technology to develop, it
~ adopt high-power driver to control the stepping motor which run steady, and the precision is higher.

3. designed with friendly operation interfaces, and operating with proficiency.

4. Model of the whole Lucite cover, make the machine elegant in appearance, and it is safe and

comfortable while working.

II. Main technical parameter

T R e R . 1L Ty 2 -
Model JD4060 JD6090 JD90125 JD1612

Max. working area (mm) 400*600 600*900 900*1250 1600*1200 |
Laser tube(reference) Power:60W,80W, 100W ; working life: 1000~1500 hours !
- Buffer memory Decided by the computer ’

2



The Laser Engraving/Cutting Machine Operation Manual

DC stepping subdivision accurately
(controlled by drivers)

Enviroment temperature

Cooling way

1" laser head

2" working table

3" operation panel
4" Emergency stop
5" power on

6" power off

Operation panel instructions:
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Datum: Laser head will move to the original point of the machine slowly.
Laser: Laser on/off.

Stop: Cease the processing operation.

Test: The laser head will run along the outline border of the processing data.
Start/Pause: Start/pause the processing operation.

Esc: Escape the current status window.

Menu: Enter accessory interface.

. Click this button, then Aand v can move the Z axis. This function needs hardware (machine)
support.

. Enter.

1.Startup interface
When power on, PAD will show” System starting, please wait”.
2.Main interface
The main interface shows as following.

FILE AAA
SPEED 100%
POWER 100/ 100%
PIECES 1 DEL

File: File names which are saved in MPC6515 controller.

Speed: Percentage of speed. When it is 100, the actual speed is the number which is set in
processing data.

Power: Percentage of power. When it is 100, the actual power is the number which is set in
processing data. There are two options: the former is for “Corner -Power” and the latter for “Power”.

Pieces: Repeat times of a file.

Del: Delete the current file.

At first, file name is brightened (word is white and background is black).

Now,

Press <: and :> and you can select the option you want to modify.

Press /\ and \/ . and you can change the number in the selected option.

Press and all the number will be saved.

Press “Esc” and all the options will not be modified (none of the options is brightened). Now,
press< > & V and you can move the laser head.

Press again and you can modify the options (file name is brightened).

2.1 Processing interface of PADO3
Press “Start” and the interface will show as following.

FILE AAA
SPEED 100%
POWER 100/ 100%
TIME U= 8 1D
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File: File name which is being processed.
Speed: Percentage of speed.

Power: Percentage of power.

Time: Time for processing this file.

When processing,
Press (::] and [:> and you can change the percentage of power (only for Power, not for

Corner -Power).
Press /\ and \/ ,and you can change the percentage of speed.

Press “Start/Pause” and you can control the processing procedure.
Press “Stop” and you can cancel the processing procedure. The interface shows “Stopped”.
Press “Esc” and you can see the main interface.

2.2 Accessory interface of PAD03
Press “Menu” and you can see the accessory interface.

CUT BDR

LAS SET
PMOV SET
LANGUAGE

CUT BDR: Laser head will move a rectangle with laser on according to the size of the graphics.

LAS SET: Select this option and press! . The LAS SET interface is as following.

LASER TIME SET
MS

000000

POWER SET

%
000000

Press <: or ) can move the cursor.

Press A an can change the number.

Press and all the number will be saved.
If this time is O, press “Laser” key and laser on; release “Laser” key and laser off.
If this time is not O, press “Laser” key, and laser will shoot a certain time as you set.

PMOV SET: Select this option and press . The PMOV SET interface is as following.

DISTANCE SET

oo SRR

Press A or v can change the number.

Press and all the number will be saved.

If this number is 0, press the direction keys, and the laser head will move; release the direction
keys, and the laser head will stop.

If this number is not O, press the direction keys, and the laser head will move a distance as you
set.



The Laser Engraving/Cutting Machine Operation Manual

a)

h)

LANGUAGE: Select this option and press . The language interface is as following.
féi e 3
YR 3
ENGLISH

Select the language as you prefer.

III. The safety guide
Ensure using the safe voltage, need conform with the earthed requirements
<4Q).
Please don't run the machine in humidity greater than 60% environment.

The environmental temperature should keep in 5 to 35 degrees Centigrade.

Before running the equipment, to be sure the cooling system had already run well.

While working, please don't stretch hands into the engraving area.

Forbid sundries to fall into the linear bearing.

Please don't regulate the electric current while working.

Forbid the operator to leave the job place while working.

When the machine works for three hours in succession, cannot work again until after shutting

down for half an hour.

Please not to use it when the thunder.

Forbid to pull out and insert the power cable and the communication cable when the current is
switched on.

Such abnormal phenomena as cannot find any laser or the coordinates system collides while
operating, please cut off the power first, and start the machine after fixing a breakdown.

Forbid dismantle the machine by yourself or maintain it by person who is not authorized by our
company.

The linear bearing, the lens and the reflector should be cleared up regularly.

Please keep the machine clean and dry.

Must strictly observe the above safely guide! In the following chapters, will repeat the above

safely guide according to the workflow, in order to strengthen users’ understanding and impression.
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Please note, the producer does not bear responsibility for personal harm and property loss

caused by the fact that users violate above-mentioned items.

V. Installations

1.Adjust the ground feet of the machine , keep the machine firm and no rock. Check whether the
laser tube has been broken, and whether each part is loose or not.

2. Install the Extractor Fan system, connect the vent-pipe on Extractor Fan behind the machine,
another end is installed outside, the max interval between the Extractor Fan and place with a
draught outside is 2 meter. Limited by local environment, should dispose the Extractor Fan system in
addition iIf extending the vent-pipe more.

3. Put to earth firmly(there is the earthed position in the rear of the machine)

4. Check AC 220V supply line whether the voltage is normal. Must use special power supply line

and the regulated power supply when it's necessary. (The power is 2KW)

5. The cooling system this machine adopts is to supply water circularly by the submersible pump
outside the machine. The user need prepare the bucket with cover by oneself, The altitude difference
. between the machine and the submersible pump should not be more than 0.6 meter. The circulatory
water for cooling has been clear and pure, and has no dust.

6. The temperature of the circulatory water for cooling should be lower than 350C, otherwise
influence the depth of engraving. Should guarantee that there is no frozen phenomenon of stopping
up in the laser tube, especially for the extremely cold areas,
otherwise the laser tube will explode to crack. Had better let off water from the circulating water road
and the laser tube completely in order to prevent result in crack.

7. If discover the laser tube appears the phenomenon of water shortage, should shut down
immediately and stop work, cut off the submersible pump power. And shut down more than half an
hour at least, after waiting for the laser tube nature cooling, can supply

water and begin to work, if supply water immediately, the laser tube will crack by explosion.

8. Connect the submersible pump, cooling water should circulate normally, the cooling water road
should not be stopped up and dribble.

9. Install the control board and software into your computer according to {software operating

manual) , and link the communication cable well.
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10. Connect air pump with intake, it is normal to let off air current under the laser head.

V. Adjust the machine

1. Turn on the air pump, there is some air current letting off under the laser head.

2. Turn on the air pump, can not turn on the power until water flow out from water outlet . The laser

Simple method to earth

1) Two galvanized pipes which the length is 1.5 meters and the diameter is 25mm,
and make one end into the inclined plane, another end would be welded with
one single copper core cable which the diameter is more than 8mm?

2) Knock two pipes into the ground vertically, and the interval between two pipes
should be more than 2 meters. Meanwhile, leave 30-50mm on the ground.

3) Fetch salt 2kg, melt into the brine, and then water it all around two tubes.

4) Measure the earthed resistance, should be less than 4Q(<<4Q)). Please water
the brine again if the earthed resistance is more than 4Q), until<<4Q.

5) Connect the two pipes (8mm?) to both the screw marking the earthed symbol

on the machine case and the computer case separately.

head run to the right at first, run upwards after receive the signal of the X axle reset; get back to the
upper right corner finally after receive the signal of the Y axle reset, The machine is in initial state at
this moment.

3. Under the initial state, regulate the laser intensity smaller, then press "test" Key several times in
succession, judge whether there is a phenomenon of high pressure to flash sparks in the machine. If
have already flashed sparks, should shut down immediately. Can start the machine after looking out
the breakdown position and fixing the breakdown.

4. Fix a test board(You had better use the transparent Lucite or the paper sticky tape) on the entry
of laser of the laser head (see picture 3). Move the laser head to the four corners of the workplace
separately, and make a facula on the test board. Observe whether the faculae coincide with each
- other. faculae should be in the center of the round hole, otherwise carry on the adjustment of light

road.
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(See picture 3)
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5. to use the operation panel, please see “software operation manual” or “Operation panel

Picture 3

instructions” in part 2.

6. adjust the Focus of the laser head: measure the parameter of the laser head oneself first
(eg:30mm), the focus of lens that this machine adopts is 50 mm(F=50mm), so the interval from the

undersurface of the laser head to engraved surface is 20MM(50-30=20MM), the rest may be

deduced by analogy.
Please note:

(1)What the machine uses is the infrared light that can't see, forbid put each part of person
body into the light rode during testing, In case that cause burning to you.

(2)Forbid touch the position of high voltage laser power in the rear of the machine when the
machine is working, in order to prevent take place danger.

(3)Must put on the protection glasses during adjusting the light road, eyes can not get into
laser reflect light road.

(4)Choose the suitable laser intensity, avoid engraved material burning.

(3)The adjustment of light road is a more careful job, there is certain technological degree

of difficulty, if users are not very familiar with the knowledge of optics, please don't touch it

9
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blindly.

Make sure to keep in mind in any case, the light road should be terminated in the machine,
can't emit the light outside the machine.

(6)The machine should be covered well during engraving, otherwise influence exhausting
result. Should also cover the machine when the machine is not used, in case the dust enter,

and influence the working result and shorten the normal service life of machine.

VI. Process basically
A, Start the machine
1. Open the submersible pump and the blower. Filled the laser tube with water and circulate
normally.
2. Turn on the power
3. Turn on the laser power, examine whether emitting laser by clicking “test” key.
4, Open the controlling software, Measure whether the laser head move in all directions or not.
5. Putwork piece well, adjust the focus.
6. Turn on the exhaust pump power.
7. Operate the computer and transmit the file, begin to engrave or cut.
B. close the machine
Close laser power, switch power, the exhaust pump, air pump and the submersible pump
sequentially.
The usage of machine is the usage to the software. Please read “software operating manual” to

know more details.

VII. Daily maintenance
a) To clean the linear bearing before using the machine each time, and lubricate it , then
lubricate again after using, it is suitable for the lubricating oil no dripping.(sewingmachine oil is better)
b) Each screw fastened on the linear bearing and the laser head should be examined once a
month; fasten it with tool after finding loosening.
c) Keep the cooling water clear; the water temperature is less than 35°C while working.

Clean the lens in the laser tube and the reflector each week, or clean them according to the

10
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polluted degree.
Use absorbent cotton and absolute alcohol to clean the lens
The lens belongs to the breakables, be careful extremely while cleaning and installing.
One surface of this kind of lens is plane, another surface is convex. The plane surface is
up.

d) Clean the vent-pipe and the Extractor Fan according to the size of workload and the
- polluted degree.

That would influence the engraving quality if the result of exhausting is not very well, and also
pollute the lens and the holophote, will decrease the service life.

e) The machine surface, the worktable surface, the surface of installing the linear bearing, the
stepping motor and the belt should be kept clean. There cannot be water and greasy dirt, especially
sundries. If water or oil is dripped to the surface carelessly and should be cleaned out at once after
using.

f) Keep the worktable surface and the surface of the installing linear bearing clean. The
damaged motor, main board, other parts etc. due to water or greasy dirt would not be maintained.

g) Keep the belt tightness well; please tight it if the belt loosens.

h) The equipment should not be left unused for a long time, should use once a week at least,
work ten minutes at least.

i) Please cover the dustproof cloth after using each time.

1)  Should check the earthed status once a month.

kK) Must keep dry in the machine, especially for the frame of the holophote and the laser power.
Please cut off the power supply if users find that there is some dew on them, and then dry them by a
blow dryer.

) Should adjust the light road as soon as possible if it became deflective during engraving.

m) Must cut off 220V power supply first during obviating the breakdown, strictly forbid pull out or
" insert each kind of cable and linking wire within the machine under electric state.

n) Before using, should check whether cooling water and various kind of outer lines are normal.
Strictly forbid using the machine without cooling water circulation, in case the laser tube explodes to

crack due to be overheated.

11
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Vil. Find out and resolve problem

Trouble

phenomenon

Possible problem

Find out and resolve problem

The engraving
depth is
shallow

1. add too much water while engraving

Reduce and add water evenly

2. The lens or the reflector are polluted

Clean the lens and the reflector

3. the lens position is not right

Adjust the lens position, the

method is in "operation manual”

4. the raw material quality is not very

well

Change the raw material

5. the laser wore out

Change the laser tube

The contour of
engraved item
IS not clear-cut,
the engraving
depth is not
well-

proportioned

1. not add water on the seal surface

Add water evenly

2. the iens position is not right

To adjust the position of the lens,
the method is in "operation

manual"

3. the raw material quality is not very

well

Change the raw material

4. the lens wore down

Change the lens

5. the lens or the laser head became

loose

Fasten the lens or the laser head

6. lack the lubricating oil on the linear
bearing, or too many greasy dirt cause

the linear bearing not to slip smoothly

Maintain the linear bearing

7. the laser wore out

Change the laser tube

8. the laser power conk out

Change the laser power

It is in disorder

1. lack the lubricating oil on the linear

bearing, or too many greasy dirt cause

the linear bearing not to slip smoothly

Maintain the linear bearing

+ the belt is too much loose or tight

To adjust the belt

. there is sundries in the machine

Clean up sundries

2
3
4., the control main board damaged
5
6

_ Change it
while
, . the motor wore out Change the motor
engraving
. trouble of the software Re-install the software
7. trouble of the computer Obviate the trouble or change the
computer
8. have some trouble when earth Examine and earth well
. limit switch conk out Change the limit switch
Has not 1. there are some trouble with the

reacted when

power

Check the power

12
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S —

began to work | 2. the fuse has blown. Change the fuse (the same

standard)

3. the laser head has been locked by _
Clean up the sundries

sundries
4. the switch power(5V/36V)has been
Change
damaged
5. the main board has been damaged Change the main board

1. there is some trouble with “the laser | Examine or change ‘the laser

power” power”

2. "the changeover switch” _
Change “the changeover switch”

has been damaged

No emitting 3. the laser power board has been | Examine the board, and should

laser while the | damaged change them if damaged
laserheadis | 4, the high voltage module has been _
. Change the high voltage module
moving damaged

5. resistance has been damaged Change the resistance

6. The laser system discharges to the | Make them insulated to exclude

machine cover discharging phenomenon

7. the laser head has been moved Re-located the laser head

IX. Introduction the main wearing parts

1. laser tube

The laser tube that this machine adopts is a kind of CO2 laser tube. The capacity of gas is certain;
its service life is about 1000~1500 hours. Its service life can be divided into four stages:

The first stage: Vigorous one, laser tube is being in optimum state at this moment; all respects are
in the summit.

The second stage: Steady issue, laser tube is being stable state at this moment, laser intensity will
weaken as compared with the first stage under the same electric current, but it is enough to carry on
the normal work.

The third stage: decaying, after a very long time to use, each index of the laser tube begins to go
down, laser intensity become weaker. Just now, you can still get the depth you need through
increasing the electric current and slowing down the speed.

The fourth stage: Exhausting one, laser tube is going to the end of its Service life.

So, we can found from above, the good or bad laser tube is basing on the length of steady
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Issue, basing on our maintenance as well. The main point of maintenance is:

1) The running environment of the machine should be good, the power should be steady in
voltage, if the voltage fluctuates is over, please disposes for AC regulated power supply. The putting
of the machine should be steady, can't work under shaking greatly, moist environments.

2) The laser electric current can't be too high, must under 20mA, and regulate the laser
~ intensity lower as much as possible on terms that meet the engraving depth and speed condition;
13-17mA is a comparatively appropriate electric current range.

3) Laser tube can generate heat, so we must guarantee the quality and quantity of the
circulating water: Quality - -Guarantee it is clean and no sundries. Should change the circulating
water regularly (2 days). When you change water, must keep the machine without working; Quantity -
-Guarantee enough circulating water (About 20 kilograms), Guarantee the temperature of the
circulating water is under 35 degrees Centigrade.

4) On terms that reach job requirements, to lengthen the service life of the laser tube as long
as possible by the optimization working way. For example, you had better cut the work piece as much
~as possible.

2. The reflector and the lens

The surface of reflector and the lens got accurate polishing treatment, and plated a fine layer
of membrane. Whether their surface is clean or not to affect the reflection rate and focus result of
laser directly, need maintain and clean them regularly. Must strictly follow the step of maintenance to
clean them. In this way, can lengthen its service life.

3. The submersible pump and the blowers

They are easy to maintain, should close them in time while the machine no working. And

should dust and clean them regularly, so as not to influence its working result and life-span. The

blower should have a certain protection measure. Can't work under the environments of exposure to

the rain or the sun.

THANKS FOR READING
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