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Preface

Thank you for buying our Laser Engraving and Cutting Machine.

Please read thoroughly the manual, and keep the manual well for future reference before operating the Laser Engraving and Cutting Machine.
In order to help you acquire performance of the machine and make use of its functions, please pay attention to the following items:

1. The operator should have the basic knowledge and skill of operating the computer and can type the character at the speed of more than 30 words/min. It is preferred if the trainee masters the basic operation of Corel Draw, PHOTOSHOP or other image processing software.
2. Please make sure if the operator has mastered the routine maintenance and operating cautions.
3. Please make sure that the operator operates the machine according to the standard operation.

4. Please visit our website regularly to download the latest version of the engraving and cutting software and get the relevant information.

Wish you the best!

Hardware
Chapter 1 Brief introduction of Laser Engraving and Cutting Machine 

Laser engraving machine is widely used in all kinds of lines and fields. Different designs have been used in production to meet different line’s requirements. We believe that the type of machine you’ve chosen will surely be of great help to your work. The following introductions might provide you information for enlarging the field of usage and to use laser machine well. 

1. Printing and Packaging Industry: rubber plate laser engraving, paper product laser cutting, etc.

2. Artwork and Gift Industry: bamboo slip laser engraving, wooden book laser carving, redwood laser engraving, double-colored board laser engraving, box-shaped artwork laser engraving, chessboard laser engraving, etc.

3. Advertising Industry: organic glass laser engraving (cutting), tablets laser carving, double-colored plate laser carving, etc.

4. Leather Clothing Industry: genuine and synthetic leather cutting, surface pattern engraving of different kinds of shoes and leather clothing, pattern engraving of all kinds of clothing and textile, etc.

5. Model Producing Industry: building model laser engraving (cutting); aviation and navigation models laser engraving (cutting), cartoon figures and industrial model laser engraving (cutting), etc.

Chapter 2 Structure of Laser Engraving and Cutting Machines
The complete working system is composed of principal machine of laser engraving, laser power supply, laser engraving software, exhaust fan, air pump, submersible pump, water tank, air pipe, calculator, communication cable, etc. According to different processing material, it can be equipped with printer, scanner, various kinds of designing software, etc.  
2.1 Economic type (Sketch map of the structure)
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Figure 1: Sketch map of the laser engraving machine’s front side
1. Upper cover    2. Observation window    3. Laser tube cover  4. Electric control box ( Left: Laser power supply. Right: Control system)  5. The third reflecting mirror   6. Focus head adjusting screw 7. Air nozzle   8. X axis guide rail and crossbeam  9. Ray inlet hole of the third reflecting mirror 10: Y axes guide rail 11: The second reflecting mirror 12: Ammeter  13: Operation panel    14. Working table
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Figure 2: Sketch map of the laser engraving machine’s back side

19. Cathode of the laser tube     20. Ray outlet hole of the laser tube 21. The first reflecting mirror   22. Laser tube    23. 220V power socket  24. High speed data line  25. Suction socket  26. Socket of air pump    27. Air inlet hole   28. Water inlet hole    29. Water inlet hole  30. Grounding interface  31. Socket of water pump supply  32. Anode of the laser tube  33. Snap ring of the laser tube 

System Components 

The laser engraving machine is made up of five parts: mechanism platform, optical system, transmission system, control system, and accessory system. 

· Mechanism platform: composed of fittings such as machine cover, guide rail, base frame, reflecting mirror mount, etc.

· Optical system: composed of laser tube, laser power supply, three reflecting mirrors and one focus lens. 

· Transmission system: composed of three imported balanced straight guide rails of high accuracy, four screw rods of high accuracy, belt, four step motors and several gears.

· Control system: composed of high speed DSP control card, two sets of switching power supply and four step motor drivers.

· Accessory system: composed of circulating cooling water pump, air blowing compressor and smoke suction machine. 

2.2. Practical Type
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Figure 1: The laser engraving machine’s front side
1. Upper cover       2. Observation window  [image: image223.jpg]


3. Laser tube cover  

4. Electric control box (Left: Laser power supply. Right: Control system) 

5. The third reflecting mirror  

6. Focus head adjusting screw（Turn it left to relax focus cone and air nozzle. ）If you process objects of different height, adjust to a proper position by focal scale and turn right to tight it.）
7. Air nozzle   

8. X axis guide rail and crossbeam 

9. Ray inlet hole of the third reflecting mirror  

10. Y axis guide rail  

11. The second reflecting mirror 

12: Ammeter        13: Operation panel   

14. Working table    15.Red–light contraposition (Oblique Lightening, The angle is adjustable and it must match the focal point.)            16.Rotary attachment  

17. Air adjusting valve and air nozzle (Do face ahead to blow the waste gas quickly)   

18. Vacuum power switch 19. Z axis up-down control handle (motorized up-down working table)  
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Figure 2: The laser engraving machine’s back side (Without Laser tube cover)
20. Cathode of the laser tube and ray outlet hole of the laser tube  21. The first reflecting mirror  22. Laser tube     23. 220V power socket     24. High speed data wire     25. Wind-extract socket    26. Air pump socket   27. Air inlet hole  28. Water inlet hole    29. Water outlet hole   30. Grounding interface   31. Water pump Socket  32. Anode of the laser tube   33. Snap ring of the laser tube   34. Vacuum power socket  35. Dust –collecting pipe interface   36. Vacuum pipe interface

(Please note: Red–light contraposition, Vacuum Table, and Motorized up-down working table belong to the optional parts.)

System Components 

The laser engraving machine is made up of five parts: mechanism platform, optical system, transmission system, control system, and accessory system. 

· Mechanism platform: composed of fittings such as machine cover, guide rail, base frame, reflecting mirror mount, etc.

· Optical system: composed of laser tube, laser power supply, three reflecting mirrors and one focus lens. 

· Transmission system: composed of three imported balanced straight guide rails of high accuracy, four screw rods of high accuracy, belt, four step motors and several gears.

· Control system: composed of high speed DSP control card, two sets of switching power supply and four step motor drivers.

· Accessory system: composed of circulating cooling water pump, air blowing compressor and smoke suction machine. 

2.3. Luxurious type 
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Figure 1: Front view of the Laser engraving and cutting machine

1. Luxurious locks(Will open after press Left knob)  2.Left electric control box door   3. Acrylic protective upper cover  4. Light tube  5.Laser tube cover  6.Panel    7. Control switch 8. Right electric control box door 9.Multifunctional working platforms (Vacuum, knife, honey comb )   10. Laser head component ( Refer to the follow photo)   11. Absorption wind pipe outlet   12. Front door and handle 13. Base frame
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Figure 2 : Back view of the structure
14. Laser box (Lock is convenient for checking laser tube)  15. Laser lengthened box  16. Cooling fan  17. Feed opening  18. Pumped-dust hole（Connect with wind pipe）   19. Data link (connect with computer)
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Figure 3: Layout of left and right electric control box 

20. Laser high pressure interface connector  21. Laser power supply 

22.Up-down screw rod screw   23. Electric control box installation bolt(Cooperate with the six installation screw inside of the box can realize the disassembly of left and right box )    24. Up-down transmission strap   27. Control system power supply     28.Control main board  29. Z axis (Up-down) drivers   30. X axis drivers    31. Y axis drivers  32. AC filter   33. Z axis (Up-down) motor  34. Z axis(Up-down) joy stick    35.Emergency stop switch   36. U disk interface   37.Laser switch  38. Blow and dust collector power switch 39. Main power key switch 
System composition

Luxury type laser engraving and cutting machine is made of five parts: mechanism platform, optical system, transmission system, control system, and accessory system. 

· Mechanism platform: composed of fittings such as machine cover, guide rail, base frame, reflecting mirror holder etc.

· Optical system: composed of laser tube, laser power supply, three mirrors and one focus lens. 

· Transmission system: composed of three imported balanced straight guide rails of high accuracy, three high accuracy screw rod, belt, three step motors and several gears.

· Control system: composed of high speed DSP control card, two sets of switching power and three step motor drivers.

· Accessory system: composed of circulating water cooling pump, air blowing compressor and smoke suction machine. 

Chapter 3 Installation of Laser Engraving and Cutting Machine
1. Disassemble the Packing Box

After Disassembling the packing box, please check out whether there is any damage on laser tube or not. Then check up the appearance of the machine to see whether there is any scratch on the surface and if the parts are complete.     

2. Positioning

The machine should be put at ventilated and dry places. It should be placed close to earth wire. When the machine is debugged, please don’t move it again. Or the ray path must be adjusted.    

3. Installation    Do Follow the Instruction Before Installation.
1) Insert the control card into PCI slot of the computer, tighten the screw, and link the data wire. Insert the soft dog and install the operation software as well as soft dog driver program.

2) If the laser tube is not equipped, connect water circulation pipe of laser tube with cathode and anode conducting wire, and then put the laser tube in the snap ring. Connect the laser power supply with cathode and anode of the laser tube. Insert the data wire.

Notice: The ray outlet hole of laser tube should be placed towards the first reflecting mirror. Rubber pad have to be put in the laser tube close to snap ring. Silicon rubber should be painted on the anode and high pressure connection thus to avoid fire sparks caused by high pressure. Before welding conducting lines on cathode and anode, please polish off the oxide layer on each end of the conducting lines slightly by using sand paper.

3) Fill the water tank with purified water, and connect it with water pump and air pump, and link the water outlet pipe and air inlet pipe. After several minutes of water circulation, please check out whether there is any bubble in the laser tube. If there is, please turn over the tube to push the bubble out.

4) Embed a copper conductor with the minimum diameter of 2MM into the earth (the minimum depth is 1M). Then connect the other end of the conductor with laser power supply. Notice: it must be grounded strictly!!!

5) Connect the principal machine and blower with power supply, and then start the machine. 

Chapter 4 Structure and Adjusting Method of Ray Path
1 Structure of Ray Path (Figure 1)
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Figure 1: Structure of the ray path
1. Laser tube    2. The first reflecting mirror    3. The second reflecting mirror    

4. The third reflecting mirror    5. Focus head   6. Processing object     

7. Working table   8. Focal scale(The height is 9mm without red-light position, and 6mm with redlight position. Put it between the laser air nozzle and the object surface. Tighten or loosen the screw to adjust the focal length. Slide up and down the focus drum to the appropriate height. The upside of the Focal Scale must touch the bottom of the air nozzle. The bottom of the Focal Scale must touch the object surface.)   
2. Structure of Optical Components
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Ray path is ray guide system. Laser engraving machine has adopted flying-optical system. The complete system is made up of laser tube, three reflecting mirrors, condensing lens and relevant adjusting devices. These are the core parts of the machine. Ray path has close relationship with the effect of engraving and cutting. Therefore please be patient and careful when adjusting the ray path.

Figure 2: Reflector mount
1. Left adjusting screw of the reflecting mirror    

2. Right adjusting screw of the reflecting mirror   

3. Lower adjusting screw of the reflecting mirror  

4. Fixed mount of the reflecting mirror    

5. Fixed ring of the reflecting mirror 6. Reflecting mirror 

3. Ray Path Adjusting
（1）Reflecting mirror adjusting

Stick a piece of paper on ray inlet hole of laser head; then move the laser head to top left corner of the machine. Press “ray testing” button and make a dot. Then move the head to the lower left corner of the machine to make another dot. Using adjusting screw of the first reflecting mirror to make these two dots totally matched, thus fix the ray path Y. Then turn to ray path X. Move the laser head to the left of crossbeam. Press “ray testing” button to make a dot. Then move it to the right to make another dot. Using adjusting screw of the second reflecting mirror to make these two dots totally matched. 

(2) Laser tube adjusting

Though the above step, flying-optical path has been fixed, the laser ray may not be in the center of ray inlet hole. The next step is to adjust the position of laser tube to make the laser ray in the center of the hole. Then check up the ray position in the hole. If the ray locates in upper part, the laser tube should be moved downward. If the ray locates in lower part, the laser tube should be moved upward. The ray locates in the front; the tube should be moved forward. The ray locates in the back; the tube should be moved backward. During this process, the tube must be moved slowly and carefully. Don’t operate it in haste.

(3) Ray verticality adjusting

Put a piece of acryl on the working platform. Then press “ray testing” button to see whether the pierced acryl is vertical or not. If it is not vertical, adjust the mirror cover of the third reflecting mirror to make the ray vertical. Ray verticality adjusting is to adjust the ray position on focus lens. Only the ray is in the center of focus lens, can outlet ray be straight and strong.

Chapter 5 Operation Panel and Instructions

PCI card system
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                          Figure 1

Stop: Cease the processing operation

Suspend：Make a pause of the operation

Position：The laser head without laser will run quickly along the outline border of 

the processing object.

Reset：Laser head will move to the original point of the machine slowly.

Light Test：Press this button, the laser tube begin to send out ray. It is mainly used for adjusting ray path or regulating power manually. Observe and confirm the laser energy while pressing this button with revolving “Power regulate” knob. 

Start：Press this button, the machine start to work

Power Regulate: 

It is used for regulating power manually. When revolving the knob clockwise, power will 

become larger. When anticlockwise, power will become smaller. When the switch on the 

right is in the manual position, laser power can be confirmed with pressing “Light test”

Manual/ Auto：
Switch of laser power regulating by manual or software auto-adjusting. While in “Auto” 

position, power is controlled by the parameters in the software. In “manual” position,

knob “Power regulate” control power.

(Advice: Manual control can be used only in the condition of accurate engraving

or low-speed cutting. Universal processing uses auto control. And do use “Auto” 

control for 2.5D (grade) engraving. ) 
USB Offline System 

1 PAD03 Main Interface
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Reset: Machine head returns to original position at a lower speed to eliminate the accumulated mechanical error. Ensure that the original switch is equipped with current installation, and lead in switch signal to MPC6515

Spot Spray: Laser open /close

Stop: Stop operating

Test: The laser head without laser will run quickly along the outline border of the processing object.

Start/Suspend: Start/Suspend operating process

Exist: Exit current interface

Menu: Into auxiliary interface 
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: Click this button, through click the button     and    to  move  Z  axis. This function needs machine hardware to support.
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 : Confirmation

1.1 Start interface

After connecting with electricity, the panel will show : "the system is starting, please wait."

1.2 Main Interface

The main interface as shown below:
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Document name: The document saved in the MPC6515 controller

Processing speed： (Will set the speed percentage in the processing document)

Processing Power： (Will set the processing power percentage in the processing document, the previous is the power with lower speed, after is the power with high speed)

Processing quantity：
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The document name will be highlight displayed  ： 
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1．Press           to move cursor

2.Press      to modify highlighting  part

3.After modified，Press[image: image11.jpg]


 to save the modified content；

4.Press“Start”to start and process currently selective document；

5.Click “Exit” to switch to non-modified state(Without highlighted option).Under this state,click manual moving position laser head; Click [image: image12.jpg]


can go to modified state again(with highlighted option).

6.Click “Test ” could select the processing document and do outline border operate.

2 Processing Interface

After click “Start”, The interface display


Document name: (The name of the document under processed)

Processing speed：(Will set the speed percentage in the processing document)

Processing Power：(Will set the processing power percentage in the processing document, the previous is the power with lower speed, after is the power with high speed)

Processing time: The time already processed.

Under this state：

· Click         Can adjust processing power(The processing power percentage of the high speed)

· Click      Can adjust processing speed(Processing speed percentage)

· Click “Start/Suspend” could do the operation of pause and r retrieval during the processing.

· Click “Stop” could cease process, interface displays” stop”, click “Exit” returns to the main interface of revised state.

3  Auxiliary interface

Click “Setting” could come into auxiliary interface, Interface display:


Cutting outline border：Do the operate of cutting outline border for the selective document 

Spot spray：Choose this and click[image: image13.jpg]


to come into Spot spray setting.


If the value of time options is 0, The light will come out if press the "Spot spray" button , Light will close if release the button . If the value of time option is not 0, then press the "Spot spray" button, the light will come out according to setting time.

The numerical value of power ensures the light power of spot spray.

Spot movement setting：Choose this option and click[image: image14.jpg]


come into spot movement movement setting interface


If the value of this option is 0, then press the button of “Spot spray”, the laser head will move , if undo the button, it will stop. If the value of this option is not 0, Press a certain direction of the button one time, the laser head will move a certain distance according to your setting.

Language selection: Can switch between Simplified Chinese, Traditional Chinese and English.

Four menu items, operating as follows:

11 .Click            to change menu  item，Press“Confirm”button, the highlighted  item will become effective.

12 . Press” Exit” button will switch to the main interface of modified state
Electrical Up-down platform (Z axis)up, down operating stick.（See  Figure 一18、19）

Chapter 6 Function of Rotary Attachment and Installation
Rotary attachment adopts advanced roller separable structure with two right guide rails equipped on the mini scissor-shape up-down ramp, which can move up and down (or left and right). It is suitable for engraving on the irregular outcurve surface such as that of bottle, teacup, and porcelain bowl and so on. It can process work pieces of length within 450mm and diameter within 300mm.

Rotary attachment and Y-axis motor interface are paralleled and controlled by the same motor driver. When the machine is running, only one can be chosen to connect. (See Figure 6)  Before using rotary attachment, turn on the power and fall down the motorized up-down working table. Then put the rotary attachment on the right of it with roller parallel X-axis crossbeam and insert aviation plug into rotary attachment interface. (Before using rotary attachment, do turn off the general power supply and open electric control box to pull out Y-axis motor interface.)
Figure 1: Electric control box

1. Hydraulic switch   2. Laser power supply    3. Z-axis driver  4. Z-axis motor. 5. X axis and Y-axis driver   7. Y-axis motor interface   8. Rotary attachment interface

Chapter 7 Basic Operation Procedure
1. Turn On

1) Start the water pump and air pump; let the water in laser tube circulate for 3 minutes.

2) Turn on the power of principal machine 

3) Turn on the power of blower fan

4) Turn on the laser power, and press “ray testing” button to see if there is ray

5) Start the controlling software; make sure that laser head can move left or right

6) Put work pieces in position, and fix up the focal length (the length see Figure 3).

 For cutting thick material, use focus lens of long focal length (2.5”=63.5mm). 

For accurate engraving, use focus lens of short focal length (2”=50mm).

7) Operate the transmission file in the computer to start carving. 

2. Turn Off

Turn off the laser power, principal machine, blower fan, water pump and air pump in turn.

Chapter 8 Cautions and Maintenance
1. Safety Caution

1) It is forbidden to start the machine without grounding. The ground wire of laser power must be connected with the earth. It cannot be connected on facilities such as doors, windows, water pipes, and so on. The wire should be pulled to the outdoor ground.

2) Check the submersible pump to see if it can let the water out each time after starting the machine. It is forbidden to start the machine up when water cannot come out form the pump.

3) Operators cannot leave the machine when it is working so as to avoid unnecessary loss.

4) Water container should be a bit larger to make sure that there is 20-kilogram water in circulation. The water temperature should be about 25C°. If the temperature is too high, the water should be changed. It is better to use purified water so that here isn’t any contaminant. Circulating water should be changed regularly (every three days).

5) Because there is laser and high-pressure in the machine, non-professional workers should not disassemble the machine without authorization.

6) Reflecting mirror and focus lens should be wiped with special camera lens paper or medical-use cotton wetted by mixture of alcohol and ether. (Proportion of ether and alcohol should be 1:3) Cleansing of mirrors and lens should be done at least once a week. It is required that the grounding of all parts of the machine and user’s computer should be safe to avoid damage of machine and injuries caused by static electricity.

7) Blower fan must be turned on while carving, so as to avoid pollutions on mirrors and lens. It is forbidden to put any flammable and explosive articles close to the equipment so as to avoid fire. 

8) Any irrelevant total reflection or diffuse reflection objects cannot be placed in the equipment to prevent the laser from reflecting on human body or flammable articles directly. 

9) The water in laser tube should be drawn off in winter, in order to avoid frost cracking of the tube.

10) When the machine is working, operators should examine the working conditions at any moment (such as unusual noise, temperature of circulating water, etc.). 

11) The crossbeam and larry cannot be pulled by hand. The machine should be put in places where there is no interfere and harmful effect of pollution, strong electricity, strong magnetism, and so on.

12) When the voltage is not stable, please don’t start the machine. It is suggested to use voltage regulator.

13) People who have not been trained should not use the machine.

14) Don’t strike the keys and buttons strongly. Please press it lightly to avoid damages of those keys and buttons.

15) In case there is damage or fire, please turn off the power at once.

16) Don’t start the machine when there is thunder or lightning. 
Users should follow all the above-mentioned regulations carefully. Otherwise the manufacturer will not take responsibility for any troubles of the machine or physical injuries. 
2. Maintenance

1) Do not use circulating water of poor quality, because it may affect the laser power seriously and shorten the service life of laser tube. The manufacturer is not responsible for repairing the laser tube damaged by the using of poor-qualified water. It is suggested to use purified water or distilled water.

The minimum amount of cooling water should not be less than 30L. Make sure that the water can submerge the submersible pump.

3) If there is no special requirements, the ray intensity should be not more than 20MA（Power is less than 80 percent）, thus to avoid the tube becoming aged quickly.
4) Water tank, water pump and water inlet rubber tube should be cleaned once every four days.
5) Lens should be cleaned once every day before starting the machine (Notice: It is not the time of being off duty).
6) Please clean the reflecting mirror on the machine carefully, otherwise, the ray path needs to be readjusted!
7）The third reflecting mirror and focus lens must be dismantled and cleaned. After cleaning the lens should be installed firmly. But not too tighten to avoid the broken of the lens.  
8)PLS notice the focus. If the focus is not standard it will affect the engraving results.  
9) Every time after work should clean the work table simple. After cleaning don’t make dust fly.
10) After work everyday should do the clean work well. During the work  when the electric cut off push the cross beam and the carriage slowly. And forbid to push strongly.

11) Must clean the rail every week and add the lubrication oil.  

12) Please clean the outside of the machine (including motor and air pump).      

3. Operating Standard of Cleaning Focus Lens, Reflecting Mirror and adjusting ray path

3.1. Focus Lens Cleaning
1). Take out the focus lens. (Be careful if the lens is taken out of lens cone)
 2). Fold the cleaning tissue and wet it with cleaning solutions.

 3). Wipe the lens gently with the wetted tissue.

 4). Wipe repeatedly until the surface of lens is clean without dust and greasiness.

 5). Dry the lens with bellow.

 6). Raise the lens with tissue and equip it on the lens mount.

 7) Do not touch the lens when equipping and you cannot even blow it with mouth.
3.2. Reflecting Mirror Cleaning

 1). Take out the reflecting mirrors and make the surface upward. (Or operate directly on the machine of adjusted ray path.

 2). Wet the tissue with cleaning solutions and wipe gently the surface of lens.

 3). Wipe repeatedly until the surface is clean.

 4). Equip the lens on the base. Do not touch it and you cannot even blow it with mouth.

3.3. Cleaning Products

Cleaning Solution: 

ⅰ) General solution (Proportion of ether and alcohol should be 1:3. User can make it by himself.)

ⅱ) The cleaning solution designed specifically for camera lens.

2). Cleaning Tissue:

Tissue designed specifically for camera lens (Don’t use others).

All the products can be bought from the shop of camera device.

3.4. Adjusting Standard of Ray Path

Step 1: Please ensure the ray outlet hole of laser tube shine in the center of 1＃ reflecting mirror.
Step 2: Stick a piece of adhesive paper (or other objects on which can be marked a dot) on the 2 ＃reflecting mirror. Then move the beam to the place close to the laser tube. Press “laser” button (control the suitable power) and make a dot.
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Figure 1
Step 3: move the crossbeam gradually to the place far away from the laser tube to make another dot.
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 Figure 2
Step 4: Adjust the 1＃ reflecting mirror if these two dots do not match.

Step 5: Readjust from Step 2 to Step 4 until these two dots totally match.

Step 6: Stick a piece of adhesive paper (or other objects on which can be marked a dot) on the 3 #reflecting mirror. Then move the laser head (the Larry) to the place close to the 2# reflecting mirror. Press “ray testing” button (control the suitable power) and make a dot.
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Figure 3
Step 7: Move the laser head to the place far away from the 2 # reflecting mirror.  Press “ray testing” button to make another dot.

                [image: image18.jpg]


 Figure 4

Step 8: Adjust the second reflecting mirror if these two dots do not match.

Step 9: Readjust from Step 6 to Step 8 until these two dots match.

Through the above steps of adjusting, the laser ray is in the center of mirrors no matter where the laser head lies. The next step is to adjust the ray path to make the laser ray in the center of the inlet hole (The hole is in front of the 3 # reflecting mirror)
Step 10: Stick a piece of adhesive paper on the 3 # reflecting mirror. Press “ray testing” button to make a dot. If the dot is in the center of inlet hole, we can take Step 12.
Step 11: If the ray is not in the center of inlet hole, take the following picture for example:

     [image: image19.png]


Figure 5
For the above picture, the ray locates in upper right part. Modify as follows: 

First, to adjust upper and lower deviation:  The laser tube should be moved downward or upward.
For example, the laser tube should be moved downward. Then the ray path should be readjusted from Step 1. 
Second, for the right or left deviation (Inside or outside deviation): there are several adjusting methods as follows:

1. Adjust the laser tube. In this case, move the laser tube close to the beam. Then readjust from Step1.

2. Relax the spring of the 2# reflecting mirror. Then readjust from Step 6.

3. Tighten the spring of the 1# reflecting mirror. Then readjust from Step 2.
Please obey the following principles to choose the method for the right or left deviation. Arbitrary operation is not allowed.

Do cut off all the power and pull out all the power lines when adjusting the laser tube!!!!

Please ensure the laser ray is in the center of all reflecting mirrors.

At the same time, each staff of maintenance and adjusting must understand completely the optical principle of above adjusting method. He should quickly get the adjusting plan according to different positions of dots. 
Step 12: Standard of adjusting result:
1. All laser rays should be in the center of reflecting mirrors.

2. When the laser head moves separately to four corners, all the rays should be in the center of inlet hole and overlap at the same dot.
Step 13: All reflecting mirrors and focus lens must be cleaned thoroughly when the lens are seriously polluted caused by adjusting ray path, 
Step 14: Confirm the focal length

The best focal length of every focus lens should be confirmed by practice owing to processing. First install the focus lens with convex side up. Then press “Light Testing” button to engrave a line on the acryl. Then adjust continually the focal length until the engraving line is the deepest and thinnest. Then record the focal length and practice engraving. Second, install the focus lens with convex side down and confirm again the focal length. Then make a sample with the same parameter. Compare the results of these two practices, and choose the best one. Make an announcement to tell users the focal length and method of mirrors’ installation and put it on the outstanding position.
Step 15: It is emphasized that users must clean the lens every day. Examine the water temperature at all times and change water in time during the working process.
Cautions and Maintenance
1. Do not use circulating water of poor quality, because it may affect the laser power seriously and shorten the service life of laser tube. The manufacturer is not responsible for repairing the laser tube damaged by the using of poor-qualified water. It is suggested to use purified water or distilled water.

2. The minimum amount of cooling water should not be less than 30L. Make sure that the water can submerge the submersible pump.

3. Water temperature should be examined at all times during the working process. Once the water turns to warm, please change it right away (the right way of changing water is to get out of some hot water and fill in cold water). 

4. If there is no special requirements, the ray intensity should be less than 80 percent, thus to avoid the tube aging quickly.

5. Water tank, water pump and water inlet and out rubber tube should be cleaned once every four days.

6. Lens should be cleaned once every day before starting the machine (Notice: It is not the time of being off duty).

7. Please clean the 1# and 2# reflecting lens on the machine carefully, otherwise, the ray path need readjustment!

8. 3 # and focal lens should be cleaned after removal. And the lens should be fixed firmly but not too tightly for fear of break after cleaning.

9. Please pay attention to the focal length before starting the machine every time. The accuracy of focal length will greatly affect the carving effects.

10. Please clean the working platform every time after working. Do not make dust flying. 

11. Please clean the machine after working every day. While cleaning, the crossbeam and Larry can be pushed gently and carefully in the condition that the power is turned off. Do not pull it strongly.

12. Guide rails should be cleaned and lubricated once every two weeks.

13. The outer equipments (blower fan, air pump, etc.) should be cleaned once every two weeks.

14. If there is any question, please contact our customer Service Department. 
15. Users should follow all the above-mentioned regulations carefully. Otherwise the manufacturer will not take responsibility for any troubles of the machine or physical injuries.
Users should follow all the above-mentioned regulations carefully. Otherwise the manufacturer will not take responsibility for any troubles of the machine or physical injuries.
Chapter 9 Breakdowns and solutions
	problems
	causes
	   solutions

	No laser out
	No water circulation or blocked water pipe
	Check water circulation and smooth it. 

	
	Broken water protector switch
	Change water protector switch

	
	Broken laser power 
	Change laser power

	
	Broken data wire of laser power
	Change new data wire

	
	no TTL control signal output
	Check control signal

	Incomplete cutting   
	Aged laser tube
	Change new laser tube

	
	Polluted focal len
	Clean focal len 

	
	Polluted reflect mirrors
	Clean reflect mirrors

	
	Incorrect laser path
	Adjust laser path

	Two cut lines 
	Laser is not in the middle of focal len, and reflect from mental 
	Adjust 3rd reflect mirror


Chapter 10 Technical parameters 
	Terms
	        6040/1060/1280/1290/1318

	Mainframe Size(length*width*height）
	1450*930*910/1700*1130*910（㎜3 ）

	Max Engrave Scope per time
	600*400/1000*600/1200*800/1200*900/1300x1800mm

	Weight 
	220kg/280kg

	Speed 
	0—60m/min

	Speed Control 
	0-100% no control section  

	Cooling System 
	Water cooling system

	Distinctive Rate 
	0.025mm

	Min Engrave size
	Character 2mm;Letter 1mm

	Reposition Accuracy
	±0.01mm

	Power 
	AC220V±15%  50Hz

	Total Power
	≤2500W

	Supported Format 
	AI、JPG、BMP、PLT、DXF、DST

	Driver 
	Step Motor，Subdivision Driver 

	Power of Laser Tube
	≥60~80W

	Working Temperature 
	0℃～45℃

	Working humidity 
	5%～95%


Chapter 11 Regulations of repair guarantee
The warranty is one year for the whole machine. Laser tube (Broken caused by high water temperature and frozen caused by low water temperature is not included), lens, mirrors, sensor, water pump are not included. 
Regulations of repair 
1. We provide free repair and service on condition of normal operation under warranty. 

2. Some fee for repair and service must be paid for products out warranty.
3. Our company will not undertake free repair caused by disassembly of the machine without authorization, the machine is not used in correct way, or problems caused by calamites of nature. Our company won’t responsible if the customer can not show the warranty. 
4. The serials given by manufactures before shipment is very important. We can provide after-sales service after the information in the card be confirmed  

5. We have the right to change the specifications function and appearance without notification.

6．We undertake the legal responsibility of product itself after sales. We are not responsible for other losses caused by the machine after it has problems or indirect compensation. The manufacturers are not responsible for the commercial benefits, business interruption, or other monetary losses caused by normal or abnormal usage of the machine.

7. The guarantee is effective after sealed by our wholesaler. Correction without authorization is ineffective. 
SOFTWARE
Chapter 1 Installation of the system

1.1 Contents of the system

The system is made up of hardware (control card) and software. Hardware includes a MPC6515
control card and PAD03 (or POP Text Display). And software includes drivers for the control card and control software. The whole control system is contained in a packing carton and software in a CD.

Descriptions on software directories:

	Subdirectory 
	Files
	Explanations

	Install
	Files of installation
	

	Drivers
	Drivers of control card
	

	Demo Data
	PLT, BMP etc. demo data
	

	Read me
	Explanations of the software edition
	


1.2 Requirement of PC

Requirement of OS: Window2000、Win XP

IBM compatible computer

CPU: Above Pentium 2 

Storage: 128 Meg 

HD: Above 10 G 

CD-ROM


Above 2 USB interfaces
1.3 Installation of MPC6515 card

Run the file Drivers\SetupMpc6515Drv.exe.
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If this program is not installed, PC can’t communicate with MPC6515.
1.4 Installation of the software


Run Setup.exe and the dialog box as following:
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There are three options in “Edition type”. The default path is “C:\LaserCut50”. Click [image: image22.jpg]


 and you can change the install path. Click “Setup” and the software will be installed.

Chapter 2 Explanation for CorelDraw Edition

Run CorelDraw and the interface as following.
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2.1 Laser output
Click this button, the dialog box is as following.
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2.1.1 Layer

Please refer to “Chapter 5”

2.1.2 Test

Please refer to “Chapter 5”

2.1.3 Stand alone

Please refer to “Chapter 5”

2.1.4 [image: image25.jpg]




Click this button, and the dialog box is as following.
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2.1.4.1
Zoom in

The corresponding icon is[image: image27.bmp].


Enlarge showing graphics. Click this button, then click your graphics with mouse and the graphics can be enlarged.

2.1.4.2
Zoom out

The corresponding icon is[image: image28.bmp].

Reduce showing graphics. Click this button, and the graphics can be reduced.

2.1.4.3
Pan

The corresponding icon is[image: image29.bmp].

Move screen. Click this button; press the left button of your mouse continuously, and move your mouse to any place of the screen, then you can see any part of the screen.

2.1.4.4
Room to all object

The corresponding icon is[image: image30.bmp].

Show the processing date in max on screen.

2.1.4.5
Room to table

The corresponding icon is[image: image31.bmp].

Show the whole processing area within the scale of reference frame.

2.1.4.6
Set laser origin


The corresponding icon is[image: image32.bmp].

Click this button.
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You can set origin point anywhere as you prefer.

2.1.4.7
Array output options


The corresponding icon is[image: image34.bmp].


Click this button.
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Cell Width(X/Y): It is the original size of the data.


Times: It is the number of rows and columns you need.


Gap: It is the space between two adjacent rows or columns.


Width: It is the width of whole data.


Height: It is the height of whole data.


Gap along Y: It is the space along Y axis between the first and second column.


Gap along X: It is the space along X axis between the first and second row.


Array-data Only Draw Box: If you select this option, there will be only one data on screen; others will be shown as rectangles.


Auto-cover Calculation: This can calculate the number of row and column that can cover the whole material according to the parameter you input. Click this button,
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Material width(X): It is the width of the work piece (the default is the worktable’s width).


Material height(Y): It is the height of the work piece (the default is the worktable’s height).


The following is a sample.
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2.1.4.8
Move working table


The corresponding icon is[image: image38.jpg]


.

Click this button and move mouse, and you can change the position that the data is in the working table.

2.1.4.9
Calculate 


The corresponding icon is[image: image39.jpg]


.

When the graph and processing parameters are changed, this button should be clicked to save the processing parameters in processing file.

2.1.4.10
Simulate

The corresponding icon is[image: image40.bmp].

When parameters set is finished, please click this button. It can simulate the procedure of output for checking the result of output.
2.1.4.11
Set simulate speed

The corresponding icon is[image: image41.jpg]


.

Click this button.





[image: image42.jpg]




By this tool, you can adjust the simulate speed.

2.1.4.12
Estimate work time

The corresponding icon is[image: image43.jpg]


.

Click this button, it will show the work time.
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2.1.5 [image: image45.jpg]



Calculate. When the graph and processing parameters are changed, this button should be clicked to save the processing parameters in processing file.

2.2
Import DST file


Click this button, you can import DST files.

2.3
Output file


Click this button; you can export the processing files.

2.4
Options

Please refer to “Chapter 6”

Chapter 3 Explanation for AutoCAD Edition


Run AutoCAD and the interface as following.
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3.1
Laser output

Please refer to “Chapter 2”

3.2
Export Data


Click this button; you can export the processing files.

3.3
Options

Please refer to “Chapter 6”

3.4
Unite lines


This tool can unite several lines that are intersecting as one line. This is usually used for DXF files.

Chapter 4
 Explanation for Universal Edition

When run the software, the interface is as following.  All system function can be found on tool bars. 
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Let mouse stay on an icon for a moment, and it will show the explanation of basic function of tools bar. The following is the explanation of all tool bars.

4.1
File

4. 1.1
New

The corresponding icon is[image: image48.bmp].


Create a new file.

4.1.2
Open

The corresponding icon is[image: image49.bmp].


Load process data made by the software. The file format is ECP-EC Project File (﹡.ecp).
4.1.3
Save

The corresponding icon is[image: image50.bmp].

Save the graphics data that is defined processing parameters as ECP-EC Project File (﹡.ecp).

4.1.4
Save As


Save a ECP-EC Project File (﹡.ecp) as another ECP-EC Project File (﹡.ecp).

4.1.5
Import

The corresponding icon is[image: image51.jpg]


.


Load data that the software supports. The software can support﹡.PLT、﹡.AI、﹡.DXF、﹡.DST、﹡.BMP etc files.
4.1.6
Export


Save the vector graphics data that is in current window as a standard PLT file (*.PLT) or DXF file.

4.1.7
Relink machine



When the PC failed to link with MPC6515 control card, click this button and relink PC with the control card.

4.1.8
Options


Click this button, and the interface is as following.
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Any change of these parameters will change the performance of the machine. Before changing the parameter, you should consult the supplier.


Details please refer to “Ⅵ 6”

4.1.9 Exit


Click this button, and the software will close.
4.2
Edit

4.2.1
Undo

The corresponding icon is[image: image53.bmp].

4.2.2
Redo

The corresponding icon is[image: image54.bmp].

4.2.3
Refresh

The corresponding icon is[image: image55.bmp].


Click this button, and you can refresh the screen.

4.2.4
Pick

The corresponding icon is[image: image56.bmp].

Select graphics. Select graphics or a part of the graphics. You can delete, move, change layers of the graphics you select.

There are other functions about this button.

Click this button, and select the graphics.
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Move the mouse to the nodes, then drag the mouse, you can change the shape of the graphics as you prefer.


After you select the graphics, click “Spacebar”.
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Input the coordinate of the X-axis and Y-axis, you can change the position of the graphics.

4.2.5
Zoom in

The corresponding icon is[image: image59.bmp].


Enlarge showing graphics. Click this button, then click your graphics with mouse and the graphics can be enlarged.

4.2.6
Zoom out

The corresponding icon is[image: image60.bmp].

Reduce showing graphics. Click this button, and the graphics can be reduced.

4.2.7
Pan

The corresponding icon is[image: image61.bmp].

Move screen. Click this button; press the left button of your mouse continuously, and move your mouse to any place of the screen, then you can see any part of the screen.

4.2.8
Room to table

The corresponding icon is[image: image62.bmp].

Show the whole processing area within the scale of reference frame.

4.2.9
Room to all object

The corresponding icon is[image: image63.bmp].

Show the processing date in max on screen.

4.2.10 Center to table

When the data is input, it may be out of the reference frame. Click this button and you can move data to reference frame. If you select a graphics and click this button, the selected graphics will be moved to the center of the reference frame.

4.3
Draw

4.3.1
Line 

The corresponding icon is[image: image64.bmp].


Click this button, move mouse on the screen, and you can draw straight lines freely. Press “Ctrl” key, and move mouse on the screen, you can draw horizontal lines.

4.3.2
Rectangle

The corresponding icon is[image: image65.bmp].


Click this button, move mouse on the screen, and you can draw rectangles of various sizes. Press “Ctrl” key, and move mouse on the screen, you can draw square.

4.3.3
Draw poly-line

The corresponding icon is[image: image66.bmp].


Click this button, move mouse on the screen, and you can draw poly-line of various sizes by clicking mouse. If you click “C” key, the line will be closed. Press “Ctrl” key, and move mouse on the screen, you can only draw beeline.

4.3.4
Ellipse

The corresponding icon is[image: image67.bmp].


Click this button, move mouse on the screen, and you can draw ellipse of various sizes. Press “Ctrl” key, and move mouse on the screen, you can draw circle.

4.3.5 Bezier

The corresponding icon is[image: image68.jpg]


.


Click this button, move mouse on the screen, and you can draw bezier of various sizes.

4.3.6
Text

The corresponding icon is[image: image69.jpg]


.

Click this button, and drag mouse. 
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If you want to edit the text, please click this button and drag mouse on the text.


Before you change the size of the text, the text should be changed to curve. The “To curve” button is located in “Tools-- To curve”. When the text changed to curve, the content of the text can’t be changed.

4.3.7
Copies


The corresponding icon is[image: image71.bmp].


Click “select” button[image: image72.bmp], and choose the graphics you want to array copy. Then click this button.
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Input relative parameters, then a number of graphics are copied as “rows X columns”.

Gap means the distance between two adjacent rows or columns.

4.3.8
Rotate


The corresponding icon is[image: image74.bmp].


Click “pick” button[image: image75.bmp], and choose the graphics you want to rotate. Then click this button, you can rotate the graphics. Click “Spacebar” key after you click[image: image76.bmp], you will see following dialog box.
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Input the number you want, and you can control the rotate angle.

4.3.9
Mirror (vertically)


The corresponding icon is[image: image78.jpg]


.


Click “pick” button[image: image79.bmp], and choose the graphics you want to edit. Then click this button, you can change the shape of the graphics. The following is a sample. The upper is original graphics, and the other is edited.
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4.3.10
Mirror (horizontally)


The corresponding icon is[image: image81.jpg]ag




.


Click “pick” button[image: image82.bmp], and choose the graphics you want to edit. Then click this button, you can change the shape of the graphics. The following is a sample. The upper is original graphics, and the other is edited.
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4.3.11
Size


The corresponding icon is[image: image84.bmp].

Change the size of graphics. Click “pick” button[image: image85.bmp], then select the graphics you want to edit. Click this button.
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Now, input the number you prefer on X and Y-axis. Click “OK”, the size of graphics can be changed. If you don’t want to change the proportion of X and Y-axis, you can input one of the number (X or Y), then click the button[image: image87.jpg]


.

4.3.12
Align


The corresponding icon is[image: image88.jpg]B 25 5F & B o B



.

There are 7 options for aligning. 

4.3.13
Edit node


The corresponding icon is[image: image89.jpg]


.


Edit the nodes of the selected vector graphics. Click this button, the nodes of the selected graphics will show as small squares.



[image: image90.jpg]




Move mouse to the node, and you can change the shape of the graph by dragging mouse.


Move mouse to the graphics, the mouse will change to a crisscross. Dblclicking mouse will add a node. Move mouse to the node and click “Delete” key, the node will be deleted.

4.4
Tools

4.4.1
Data check


Click this button.
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This can check if the data is closed, overlap or self-intersect.


Tol: overlap error of dots.


When the data is input two times or more, it can’t be processed properly. So if you find something is unusual such as you can’t engrave a graphics data, please use this tool to check overlap or others. Click “Check” and it will inform which part of the data is in trouble by red it. Then click “Delete” key and you can delete unwanted data. Before you click “Delete” key, you have to click[image: image92.bmp].

4.4.2
Smooth curve


The corresponding icon is[image: image93.jpg]


.

This tool can smooth curves. This can improve the cutting speed. Select the graphics you want, and click this button. 
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There are 3 options. Compared with “One Level” and “Two Level”, “Three Level” is smoother. But the distortion is bigger than the others.

4.4.3
Unite line


This tool can unite several lines that are intersecting as one line. This is usually used for DXF files.

4.4.4
Offset curve


The corresponding icon is[image: image95.jpg]


.

This tool can expand or reduce the data. Select the data you need and click this button.
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Input parameters you need you will get a parallel data and the new data will be set as another layer. The following is a sample.
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4.4.5
To curve


Convert the text to curve.

4.4.6
Output order


By this tool, you can layout the processing sequence as you prefer. Click this button,
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Each ID number represents a separate graphics. Change the sequence of the ID number, and the processing sequence will be changed.

4.4.7
Invert colors


The corresponding icon is[image: image99.jpg]


.

This is only for BMP. 
Click “pick” button[image: image100.bmp], and choose the graphics you want to edit. Then click this button, the black part will be changed to white and white to black. The following is the sample.
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4.5
Laser

4.5.1
Define cut route


The corresponding icon is[image: image102.bmp].


This software will define the starting point and direction automatically. Generally, the point is on the corner. When you need to change the starting point and direction, you can click this button, and then move mouse to the graphics. The mouse will change to be a crisscross. Now click the left key of mouse on any point of the graphics, and this point will be the new starting point. You can change the direction by clicking “F” key. The following is a sample.
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Click “Spacebar” and you can set lead in/out line.
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Calculate: select this option and you can set lead in/out lines.


Entry/Exit type: type of lead in/out lines. There are 2 types: arc and line.


Arc radius: radius of lead in/out arc.


Line length: length of lead in/out lines.


Line angle: angle of lead in/out lines.


[image: image105.jpg]


: set the exit parameters as same as that of entry.  


Auto set direction: this software will set where the lead in /out lines are (in or out of the graphics outline) automatically.


Manual set direction: set where the lead in /out lines are.


Over lap/leave space: this option determines whether the processing effect is closed. The length of over lap (or leave space) is set by the input number beside this option.
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4.5.2
Set laser origin


The corresponding icon is[image: image107.bmp].

Click this button.
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You can set origin point anywhere as you prefer.

4.5.3
Array output options


The corresponding icon is[image: image109.bmp].


Click this button.
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Cell Width(X/Y): It is the original size of the data.


Times: It is the number of rows and columns you need.


Gap: It is the space between two adjacent rows or columns.


Width: It is the width of whole data.


Height: It is the height of whole data.


Gap along Y: It is the space along Y axis between the first and second column.


Gap along X: It is the space along X axis between the first and second row.


Array-data Only Draw Box: If you select this option, there will be only one data on screen; others will be shown as rectangles.


Auto-cover Calculation: This can calculate the number of row and column that can cover the whole material according to the parameter you input. Click this button,
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Material width(X): It is the width of the work piece (the default is the worktable’s width).


Material height(Y): It is the height of the work piece (the default is the worktable’s height).


The following is a sample.


[image: image112.jpg]Array output options

Cellwidh:[Z5a6d tmes[s oo 55 widh|
Collbeighty} 5255 times5  gap: [2000 et |
Gap Aong ¥ [3500 Gap Along ¥: [0000

¥ Aray-data Orly Diaw Bo Auto-cover Caloulaion oK

[ ASER]





4.5.4
Calculate

When the graph and processing parameters are changed, this button should be clicked to save the processing parameters in processing file.

4.5.5
Clear log


Click this button; the system will clear the log.

4.5.6
Simulate

The corresponding icon is[image: image113.bmp].

When parameters set is finished, please click this button. It can simulate the procedure of output for checking the result of output.

Click “Esc”　on the keyboard and you can cancel the simulation process.
4.6
View

4.6.1
Toolbar 


File toolbar: Click this button, you can display or hide the following bar.
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Output toolbar: Click this button, you can display or hide the following bar.
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Edit toolbar: Click this button, you can display or hide the following bar.
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Layers toolbar: Click this button, you can display or hide the following bar.
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Click “pick” button[image: image118.bmp]and choose a certain part of graphics on screen (after been chosen, the outline become gray), then click any color button you prefer on the layer bar. Now a new layer will be added in the layer list automatically.

Align toolbar: Click this button, you can display or hide the following bar.
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4.6.2
Status bar


Click this button, you can display or hide the following bar.
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The status bar show the coordinates of the position that mouse stay on. It also shows the name and website of the manufacturer.

4.7
Help

4.7.1
Help


Click this button, and you can see the manual of the software. You can get any information about how to operate the software.

4.7.2
About


Click this button, and you can see the following dialog box.
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It shows information of the software and our phone number. If you have any question, don’t hesitate to call us.

4.8
Other button on the tool bar

4.8.1
Set simulate speed

The corresponding icon is[image: image122.jpg]


. Click this button.
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By this tool, you can adjust the simulate speed.

4.8.2
Estimate work time

The corresponding icon is[image: image124.jpg]


.

Click this button, it will show the work time.
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Chapter 5
Laser output
There are 3 parts in this interface as following.
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5.1
Layer

5.1.1 Main interface of “Layer”  Layers management is shown as below:
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When there are many layers, the processing sequence is from the top down. Select one row and click [image: image128.jpg]


 or[image: image129.jpg]


, and the sequence can be changed.


When there are many layers, select one row and click[image: image130.jpg]


，and all the processing parameters of the other layers can be set as the layer that has just been selected.


When changed the graphics or parameters, please click [image: image131.jpg]Caleul



 to save the processing parameters in processing file.


In the “Mode” column, work mode can be selected as following. 
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In the “Output” column, you can select that the current layer is output or not.

In the “Times” column, you can input processing times for the current layer.

5.1.2 Interface of “set cut options”

Dblclick the color bar on the “Layer” column, and the dialog box as shown below. 
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Speed: vector speed on X-Y axis

Power: the laser power when the layer is processed

Corner Power: the laser power when laser head runs on corners

Because when laser head runs on corners, the speed will slow down, if the power is constant, the corners will be cut deeper than others.


Overlap: When a close graphics can’t be cut as it is (close), adjusting this parameter can avoid it. This may be caused by mechanical gaps. The best way to avoid this problem is improve the mechanical precision of the machine.

Not Blow: blowing function is closed. 


Blow with Laser: blowing when laser on. Stop blowing when laser off. This function needs hardware support.


Always Blow: blowing when laser head moves and stop blowing when processing procedure finished.
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: This is advanced layer options. Click this button.
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Laser: This is the PWM frequency.


Original: The machine draws the graph according the route as it is been made.

Optimize: The software will calculate the route to improve processing efficiency. If you select this option, there are 2 options.

Inner-to-outer:
cut from inner to outer.

Down-up: cut from down to up according the number of “divide-height”.

Automation set cut direction: The software will confirm the direction automatically. If you need to change the direction, please cancel this function. 

Power2: laser power of the second laser head. This needs hardware support.

Corner power2: corner power of the second laser head. This needs hardware support.


If you need to set output order, “Original” should be selected.


Delay before laser on: delay before laser on.


Delay after laser on: delay after laser on.


Delay before laser off: delay before laser off.


Delay after laser off: delay after laser off.

5.1.3 Interface of “set engrave options”

Click the color bar on the “Layer” column, and the dialog box as shown below. 
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Speed: engraving speed on X-axis.

Power: the laser power when a layer is processed.

Scan gap: movement distance on Y-axis when engrave a row on X-axis.

Bi-dir: when engraving, laser emit on both negative X-axis and positive X-axis. When cancel this function, laser emit on only one direction.

Blow: blow or not. This function needs hardware support.


Expand scale: when engraving small letters, the width of transverse stroke may be smaller than the actual size. Adjusting this parameter can compensate it.
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: This is advanced layer options. Click this button.
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Fill circle: select this option, and small circles will fill in the graphics.

Engrave circle: this option determines the circle will be engraved or not.

Radius: radius of the circle.

Space: space between the circles.

Power2: laser power of the second laser head. This needs hardware support.

Select this option and small circles will fill in the graphics as following.
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The right “S” is the result of selecting “Fill circle”. You can change the radius and space by inputting different parameters.
5.1.4 Interface of setting grade engrave options

Sketch map of grade engrave as following.
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Dabchick the color bar on the “Layer” column, and the dialog box as shown below. 
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Speed: engraving speed on X-axis.

Scan gap: movement distance on Y-axis when engrave a row on X-axis.

Power: the laser power when a layer is processed. This parameter determines the depth of the slope.

Min-Power: the lowest laser power when grade engraving.

Grade-width: the width of grade.

Bi-dir: when engraving, laser emit on both negative X-axis and positive X-axis. When cancel this function, laser emit on only one direction.

Blow: blow or not. This function needs hardware support.


Repair: select this option and the engraved letters will be clearer.


Repair per: change the parameter will adjust the definition of the engraved letters.
5.1.5 Interface of setting hole options

Dblclick the color bar on the “Layer” column, and the dialog box as shown below. 
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Power: the laser power when a layer is processed.


Interval: the space between two adjacent holes.


Radiation time: delay time for a hole. It determines the size of holes.


Hole on center: hole on all the center of the close graphs.


Blow: blow or not. This function needs hardware support.
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: This is advanced layer options. Click this button.



[image: image144.jpg]HitPoint Paras(Advance) [X]

Power2: [0 00

T





Power2: laser power of the second laser head. This needs hardware support.


All the defaults are last saved parameters.
5.2
Test 
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: Move the axis.
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 , [image: image153.jpg]


: Click this button and the laser head (or Z) will move to the home point of the machine slowly (the speed is determined by “Datum Speed” that you can change in the Option” dialog box). Then the laser head will move to the origin point quickly (the speed is determined by “Quick Speed” that you can change in the “Option” dialog box). This can eliminate the cumulate error. Generally, the machine should be reset before processing. When run the software, it will be reset automatically (this function can be cancelled as you prefer).


Slow: No use.


Step: No use.

Length: No use.

Power: It determines the intensity of the laser power supply. The minimum value is 0 and the maximum value is 100.

[image: image154.jpg]


: Laser on/off.

5.3
Auxiliary processing parameters

In the following dialog box, some auxiliary processing parameters can be set.
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Times and Delay: If input 10 in “Times” and 20 in “Delay”, then press ”Run”, you can get 10 same graphics. And it will stay for 20 seconds after every processing finished. The 20 seconds is for feeding and taking down material. Different time can be set as you need. This function can increase efficiency a lot.

Immediate: If this option is selected, the software will take the position that the laser head is as original point. If this option is not selected, the original point will be the position you set.
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: Click this button, and laser head will move as a rectangle without laser emitting according to the size of the graphics. This function is used for confirming the location of work piece.

[image: image157.jpg]Clip Box



: Click this button, laser head will move as a rectangle with laser on according to the size of the graphics. This function is also used for confirming the location of work piece. Click this button, and you can see the following dialog box:
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Speed: you can choose different speed according to different material. It’s better to confirm proper speed through testing.

Power: the laser power when cutting.

Blank: distance between processing graphics and the edge of cutting piece.

Save: save the parameters for next data.

[image: image159.jpg]


: This is advanced layer options. Click this button.
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Length (feeding length): When input a certain number in it, feeding motor will give a certain space after every processing finished. This function needs hardware support.

Speed (feeding speed): It set the feeding speed.

Delay: After X-Y finished, the machine will delay a certain time before feeding.

5.4
Download data
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5.4.1 Download CFG

Download all the parameters of “Options” to MPC6515 controller. You can also achieve this by exporting a CFG file (*.mol), and copy this file to MPC6515 by USB disk. When modify the parameters of “Options” or update the firmware, you have to reset CFG to configure the machine settings.

5.4.2 Download current file

Download the current processing data to MPC6515 controller.

5.4.3 Download file

Download processing data to MPC6515 controller.

5.4.4 Del

Delete the file which is selected.

5.4.5 Del all

Delete all the files in MPC6515 controller.

5.4.6 Export Cfg

This will create a *.mol file which includes all the parameters of “Options”. The file can be downloaded to MPC6515 controller by USB disk.

5.4.7 Export file

This will create a *.mol file which includes all the parameters of a processing data. The file can be downloaded to MPC6515 by USB disk.

Chapter 6
Options

Any change of the parameters in “Options” will change the performance of the machine. Before changing the parameter, you should consult the supplier.

6.1 Main interface
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6.1.1 Information about manufacturer

It shows the basic information about the manufacturer and can’t be modified.

6.1.2 Elapse time

It shows the time that the machine has run. It can’t be modified.

6.1.3 Other options

Use advanced options: There are advanced button as[image: image163.jpg]


 in “Laser output”. Some accessorial parameters will help you get better effect. But it will make the software more complex. Cancel this option, and you can’t inter the interface of “advanced options”.



With Feed components: This is for feeding axis. If the machine has not feeding axis, this option should be canceled.


Auto Datum…: If you input a number in it, the machine will datum when the run time reaches the number. It can eliminate the cumulate error of the mechanism.
6.2 Worktable
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6.2.1 Pulse unit

It means the distance that the laser head moves when the control system output a pulse. If you don’t know this numerical value, please click[image: image165.jpg]


.
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Move: When the stepping motor moves a circuit, the laser head will move a relative length. You need to input the number in it.


Need pulse: The number is “driver’s subdivision number” ×200.
6.2.2 Range

It is the available processing area of the machine. If you change the number, the reference frame of the main interface will be changed accordingly. The moving range of the 1st and the 2nd axis will be restricted by this parameter.

6.2.3 Datum Dir (Datum Direction)

. It is determined by the position (right or left, up 0r down) of original switch.

6.2.4 Auto datum

If you select this function, when you run the software, it will be reset automatically. The software can remember the coordinates of laser head. So you can move the laser head very quickly without worrying that it will overstep the worktable. If this function is canceled, you can only move the laser head slowly (the speed is “slow speed” and you can change it the “machine parameter setting” dialog box). And when you move the laser head, you have to be very careful to avoid striking the machine.

6.2.5 Datum Speed: It determines the speed of datum.

6.2.6 Start Speed: It is the start speed of all axes. Normally, the number should be chosen from 5-30mm/s according to different machines. If the number set up is too high, machine will shake intensively.

6.2.7 Const Speed: When cutting, if the (processing) speed is higher than even speed, the laser head will slow down on corners of the graphics. If the (processing) speed is lower than even speed, the laser head will not change speed during processing.

6.2.8 Quick Speed: This is the maximum speed of laser head moving without lasers emitting. When move the laser head up, down, left and right, this parameter will work. If the number is too high, machine will shake intensively.

6.2.9 Acceleration: It is the acceleration from start speed to quick speed.

6.2.10 Test Speed (fast):This is the speed that you move the laser head when you select auto datum.

6.2.11 Test Speed (slow):This is the speed that you move the laser head when you don’t select auto datum.

6.2.12 Laser space:If there are 2 laser heads, the space of the laser heads should be input. 

6.3 Feeding

The feeding axis can be used as feeding and lift working table.
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6.3.1 Pulse unit

It means the distance that the laser head moves when the control system output a pulse. If you don’t know this numerical value, please click[image: image168.jpg]


.
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Move: When the stepping motor moves a circuit, the laser head will move a relative length. You need to input the number in it.


Need pulse: The number is “driver’s subdivision number” ×200.

6.3.2 Range

It is the available processing area of the feeding axis. The moving range of the feeding axis will be restricted by this parameter.

6.3.3 Datum Direction

It is determined by the position (up 0r down) of original switch.

6.3.4 Auto Datum

If you select this function, when you run the software, the feeding axis will be reset automatically. The software can remember the location of the feeding axis. So you can move the feeding axis very quickly without worrying that it will overstep the worktable. If this function is canceled, you can only move the feeding axis slowly (the speed is “slow velocity” and you can change it the “machine parameter setting” dialog box). And when you move the feeding axis, you have to be very careful to avoid striking the machine.

6.3.5 Datum Speed

It determines the speed of datum.

6.3.6 Start Speed

It is the start speed of all axes. Normally, the number should be chosen from 5-30mm/s according to different machines. If the number set up is too high, machine will shake intensively.

6.3.7 Quick Speed

This is the maximum speed of laser head moving without lasers emitting. When move the laser head up, down, left and right, this parameter will work. If the number is too high, machine will shake intensively.

6.3.8 Acceleration

It is the acceleration from begin speed to fast speed.

6.3.9 Test Speed (fast)

This is the speed that you move the laser head when you select auto datum.

6.3.10 Test Speed (slow)

This is the speed that you move the laser head when you don’t select auto datum.

6.4 Cut
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6.4.1 PWM Frequency

It determines the frequency of PWM signal.

6.4.2 Curve Disperse

It determines the precision of graph data. If the number is smaller, the precision will be higher and cost more time to calculate processing data.

6.4.3 Min close-gas time

When the time between the former blowing off and the next blowing on is less than the number, the machine will not blow off to protect the blowing switch.

6.4.4 Corner acc

It determines the processing precise when the processing route turns the corner.

When the machine can’t draw lines smoothly, please input a smaller number in “Acceleration” and “Corner Acc”.

6.4.5 Gap on xy axis

Compensation gap when the motor changes direction. This parameter only works when cut with even speed.

6.4.6 Original

The machine draws the graph according the route as it is been made.

6.4.7 Optimize

The software will calculate the route to improve processing efficiency. If you select this option, there are 2 options.

Inner-to-outer:
cut from inner to outer.

Down-to-up: cut from down to up according the number of “divide-height”.

6.4.8 Gap-Optimize

Select this option, when cut complex graphics, the software will generate cut route to compensate the mechanical gap. But this will greatly increase inefficient route.

6.4.9 Automation set cut direction

The software will confirm the direction automatically. If you need to change the direction, please cancel this function. Compensation

6.4.10 Overlap length

Because of the mechanical gap, circle can’t be cut round. Input a certain number in it, and you can get the circle more round. But this will increase the processing time.

6.4.11 Circle speed


When cutting small circle (the diameter is especially between 1to 3) with high speed, it will be distorted. The parameters of “Set circle speed” are used to reduce distortion.


Double-click ether row of the list.
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When the radius of circle is in the range between “Min radius” and “Max radius”, the cut speed will automatically be changed to the number of “Cut speed”.

6.5 Engrave
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6.5.1 PWM Frequency

It determines the frequency of PWM signal.

6.5.2 Engrave

Select the engrave direction.

6.5.3 Engrave options


Double-click ether row of the list.
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Begin Speed and End Speed: When the engrave speed is set in the range between Begin Speed and End Speed, the system will automatically apply the numbers of Acc Length, Backlash…


Acc length: It is the engraving length without laser emitting. It determines the distance that the X-axis moves from start speed to (working) speed. If it is not long enough, the machine will shake intensively.


Backlash: It is used for compensating mechanical gaps. If the engraving edge is not orderly, please set up number in “Backlash”. This number can be positive or negative.


X start speed: It is the start speed of X-axis when engraving.


X acc: It is the acceleration of X-axis from start speed to (working) speed.


Y speed: It is the speed of Y-axis when engraving.


Y acc: It is the acceleration of Y-axis from start speed to “Y Speed”.

If you find graphics error happens (that is, motor lost step), you can set up a bigger number in “Accelerator Length” or a smaller number in “Acceleration”.

X offset: when engraving graph is not be the actual position. There is an offset. Input the offset is OK.

Y offset: when engraving graph is not be the actual position. There is an offset. Input the offset is OK.
6.6 Grade Engrave

Please refer to 6.5
6.7 Hole
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6.7.1 PWM Frequency

It determines the frequency of PWM signal.

Chapter 7
PAD03 Operation 
7.1
Main interface of PAD03 
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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.
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: Click this button, then    and    can move the Z axis. This function needs hardware (machine) support.

[image: image177.jpg]


: Enter.

7.1.1
Startup interface

When power on, PAD will show” System starting, please wait”.

7.1.2
Main interface

The main interface shows as following.


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 [image: image178.jpg]


 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                and you can move the laser head. 



Press [image: image179.jpg]


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

7.2
Processing interface of PAD03

Press “Start” and the interface will show as following.




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.

7.3
Accessory interface of PAD03

Press “Menu” and you can see the accessory interface.


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[image: image180.jpg]


. The LAS SET interface is as following.







Press     or     can move the cursor.


Press    or    can change the number.



Press [image: image181.jpg]


 and all the number will be saved.

If this time is 0, press “Laser” key and laser on; release “Laser” key and laser off.

If this time is not 0, press “Laser” key, and laser will shoot a certain time as you set.

PMOV SET: Select this option and press[image: image182.jpg]


. The PMOV SET interface is as following.




Press    or    can change the number.



Press [image: image183.jpg]


 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 0, press the direction keys, and the laser head will move a distance as you set.
LANGUAGE: Select this option and press[image: image184.jpg]


. The language interface is as following.


Chapter 8 Text display operation
The panel of text display is as following.
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8.1 Main interface

8.1.1 Introduction of displaying content

File: file name of the current file.

No.: serial number of the current file.

Sum: the number of files saved in the MPC6515 controller.

Power: the percentage of laser power. It can be adjusted from 0 to 100. The former is for corner power and the latter is for processing power. 

Pcs: repeat times of the current file. 

8.1.2 Introduction of keys on the panel (cursor not be enabled)
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: Press this key, and switch to work interface. 
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: Enable cursor.
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: Move laser head.
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: Switch to jog set interface.
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: Switch to laser set interface.
[image: image194.jpg]


: Delete the current file.
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: Move Z axis. This function needs hardware support.

[image: image197.jpg]
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: Page up/Page down. Select file.

[image: image199.jpg]


: Datum. Press this key, and the machine will run to the original switches.

[image: image200.jpg]


: Cut. Press this key, and the machine will cut down the work piece.

8.1.3 Introduction of keys on the panel (cursor is enabled)
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: Move cursor to the option that you want to change the number. After input the number, please click [image: image202.jpg]


 to save it.
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: Save the input number.

[image: image204.jpg]


: Reset the number to 0.

8.2 Jog set interface



Press [image: image205.jpg]


 to input number and press [image: image206.jpg]


 to save it. The default is 0. 

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 0, press the direction keys, and the laser head will move a distance as you set.

8.3 Laser set interface




Press [image: image207.jpg]


 to input number and press [image: image208.jpg]


 to save it. The default is 0. 

If this time is 0, press “Laser” key and laser on; release “Laser” key and laser off.

If this time is not 0, press “Laser” key, and laser will shoot a certain time as you set.

8.4 Work interface

File: File name which is being processed.

Speed: Percentage of speed. 

Power: Percentage of power. 

Time: Time for processing this file.

When processing,



Press [image: image209.jpg]
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 and you can change the percentage of power (only for Power, not for Corner -Power).



Press [image: image211.jpg]
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 and you can change the percentage of speed.



Press [image: image213.jpg]
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 and you can control the processing procedure.

Chapter 9
Download files
You can download update files, processing files and configuration files by USB disk conveniently.
9.1
Update MPC6515

9.1.1Copy the latest firmware files (*.FMW and *.HDW) to the root directory of USB disk. The USB disk should be formatted to FAT. And it is suggested that other files should not be saved in this USB disk.

9.1.2Power on MPC6515 controller and the indicator light (D3 on MPC6515/CPU) will flash 2 times.

9.1.3After the indicator light (D3 on MPC6515/CPU) flashes 2 times, plug the USB disk in MPC6515 quickly (don’t exceed 5 seconds).

9.1.4The indicator light (D3 on MPC6515/CPU) will shine continuously 2-5 seconds. Now, MPC6515 is updating firmware.

9.1.5If the updating procedure is finished, the indicator light (D3 on MPC6515/CPU) would flash frequently.

9.1.6Pull out the USB disk, and MPC6515 will run new firmware program automatically.

9.1.7After MPC6515 is updated, the CFG file should be downloaded again. Please refer to “5.4
Download data” for detailed information.
If MPC6515 can’t run normally, you may make a mistake when updating. You can repeat the above steps. If this doesn’t work, please contract the equipment supplier.


9.2 Download processing file(*.mol)

There are 2 ways to download processing file to MPC6515 controller. 

One is by USB data line. If the computer is close to the machine, this way is very conveniently. Please refer to “5.4
Download data” for detailed information.

The other is by USB disk. If you have two or more machines, this way is very conveniently. The following is the detailed steps.

9.2.1
Copy the processing file (*.mol) to the root directory of USB disk. The USB disk should be formatted to FAT16. And it is suggested that other files should not be saved in this USB disk.

9.2.2
Power on MPC6515 controller.

9.2.3
Plug USB disk in MPC6515 controller.

9.2.4
The indicator light (D3 on MPC6515/CPU) will shine continuously 2-10 seconds. If the file is too large, it will take several minutes. Now, MPC6515 is downloading file. 

9.2.5
If the downloading procedure is finished, the indicator light (D3 on MPC6515/CPU) would flash frequently. And the PAD03 will give an alarm.

9.2.6
Pull out the USB disk, and you can run the files by PAD03.



Chapter 10
Comments on tool programs

Tool programs are for checking if the control card is normal. It is helpful to find where the trouble is quickly.

10.1 Version check program

If the version numbers of card and DLL don’t match, the card won’t work normally. Generally, the version numbers of card can’t be changed (unless update the firmware). Proper DLL has to be found out to match the card. Version check program can indicate the version numbers of card and DLL.


DLL is laid in [Lasercut50], and the filename is MPC05ls.dll.

Version check program is laid in [Lasercut50], and the filename is Mpc05Ver+M05.exe. 

Run the program, if the version numbers are match, it is as shown below.
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Note down the version numbers of card and DLL, and get the proper DLL from the supplier.

Chapter 11
Addenda

11.1 How to make AI (Adobe Illustrator) file

AI file is smoother than PLT file. When cutting, it is suggested to input AI files. When export data in CorelDraw, the file type should be selected as AI（Adobe Illustrator）. The options should be selected as following.
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11.2 FAQ

11.2.1 When grade engraving, the graph is superposition.

This always occurs when the graph is very small. Please input a smaller number in “Grade width”.

11.2.2 PLT graph can’t be engraved

Please check if the graph is closed. The software only engrave closed graph.


Please check if there are two same graphs superpose together.

11.2.3 The size of output is not as same as the graph

Please adjust the “Pulse Unit”.

11.2.4 When engraving, the edge is not in order

This is caused by the mechanical gap. 


Draw a rectangle, and set the mode as “Engrave”. Parameters should be set as the following dialog box.
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Generally, the odd row and even row won’t be orderly.


 
[image: image219.jpg]




Measure the gap between odd row and even row. And input the number in “Notice 3” of the following dialog box.
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The best way is single direction engraving. But this will slow down the efficiency. Parameters should be set as the following dialog box.
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��
Those USB disk with indicate light is suggested for it is convenient to check whether the download procedure is finished or not.�
�
Notice�
�
�






��
You need update MPC6515 only when new version is issued. �
�
Notice�
�
�






��
If the file is a configuration file, the new parameters will be effective after you run this file by PAD03.


If the file is a processing data file, you can run it by PAD03 directly.�
�
Notice�
�
�






��
If it is the first time to use the MPC6515, you have to download the configuration file and run it. If some parameters are changed, the same operation should be finished.�
�
Notice�
�
�
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