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CHAPTER ONE: PREFACE

Welcome

Thank you for purchasing the InstaCut-Fiber Laser Cutting System of Control Laser Corporation.

(Hereinafter referred to as CLC). If this is your first time using this product, please read this manual

carefully before installing and operating this machine and pay attention to the items that are marked with

“‘Danger”, “Warning” or “Attention” in order to ensure personnel safety and proper use.

[Danger]: This symbol is intended to alert the operator that failure to follow the proper operation

instructions can immediately result in severe or even lethal injury to personnel.

[Warning]: This symbol is intended to alert the operator that failure to follow the proper operation

instructions can result in severe or even lethal injury to personnel.

[Attention]: This symbol is intended to alert the operator that failure to follow the proper operation

instructions can cause injury to personnel or damage to the machine.

Control Laser Corporation
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CHAPTER TWO: PRODUCT INTRODUCTION

2.1 Machine Appearance and Outer Dimensions

Machine Appearance and External Dimensions: (Machine appearance as shown in Figure 2-1)
Machine outer dimensions:

55 X 57 X 86.6 inch
1400 x 1450 x 2200 mm

Figure 2-1 Machine Appearance

Control Laser Corporation
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2.2 Internal Structure

Description of Machine Internal Structure: (as shown Figure 2-2)

The X-axis moves leftward and rightward with total travel of 11.8 inch (300mm).
The Y-axis moves forward and backward with total travel of 11.8 inch (300mm).
The Z-axis moves upward and downward with travel of 3.9 inch (100mm).

The B-axis makes 360° rotational motion.

Rotary B-Axis

Laser
Cutting head

Figure 2-2 Internal Structure

Control Laser Corporation
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2.3 Fixture Introduction

Description of Clamping Mechanism: (as shown in Figure 2-3)

Insert the inserting-core of Clamping-Device-A into one end of the round tube.

The Tail Clamping-Device-B takes the inserting-core to move forward.

The function of Inserting-core: the cooled-molten-slag generated during work piece positioning & cutting
normally would attached to the inserting-core, in order to avoid the cooled-molten-slag stay on the
internal surface of the round tube.

Clamping-Device-A and Clamping-Device-B are used for positioning the round tube.

Fixture Description: (as shown in Figure 2-4)

End surface of Clamping-Device-A touches the end surface of work-piece for positioning, and clamp the
external cylindrical surface for concentricity.

The Clamping-Device-A driven by the DD motor and rotates the work-piece.
The Clamping-Device-B Base with accurate built-in bearing is used to ensure concentricity for the entire

round work-piece.

Clamping Device A
(Head)

Inserting-core

Round tube

Clamping Device B
(Tail)

Figure 2-3 Fixture Location Diagram
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Clamping Device
DD Rotary Motor P E‘ Inserting-core of

Clamping Device
A

Inserting-core of
Clamping Device
B

Clamping Device

B Base
Work Piece to Cut

Figure 2-4 Fixture

Clamping-Device-A: (as shown in Figure 2-5)

This clamping mechanism is designed for positioning and concentricity.

Figure 2-5 Clamping-Device-A

Control Laser Corporation



Control Laser 3D Cutting System InstaCut P-Series

8

Clamping-Device-B: (as shown in Figure 2-6)

This following-up mechanism is designed for positioning and concentricity.

Figure 2-6 Clamping-Device-B

2.4 Machine Configuration

No. | Item Part name Component made in
X/Y-axis linear motor platform Asia
1 | Motion system
B/Z-axis servo motor + driver Japan
Fiber laser us
2 | Optical system
Cutting head Germany/Switzerland
3 | Machine tool Machine tool Asia
Motion control card Asia
Display Asia
4 | Control system
Industrial Computer Asia
Dedicated cutting software us

Control Laser Corporation
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2.5 Machine Configuration Parameters

No. Parameter

1 Laser Wavelength 1070nm (Fiber Laser)
2 Laser Power 150w

3 X/Y[/Z-axis Travel %éo%glo%?llgogr:]nih

4 B-axis Rotation 360 Degree

5 X-axis & Y-axis Positioning Repeatability gfgﬁiﬁ)inmh

6 Z-axis Positioning Repeatability googézn:?ﬁh

7 B-axis Rotational Repeatability +3”

Control Laser Corporation



Control Laser 3D Cutting System

InstaCut P-Series 10

2.6 Laser Cutting System Technical Parameters

Control system

Real-time current feedback

Laser wavelength 1070nm
Max. average laser output power (Pulsed) 150W
Max. average laser output power (CW Mode) 250W
Max. laser peak power 1500w
Max. laser pulse ener 15J
Performance P o
Pulse width 0.2-50ms
; 300%x300%100mm
Stroke of X/Y/Z-axis worktable (manual) (11.8 x 11.8 x 3.94in)
Z-axis lifting mechanism stroke (Electric) 110mm (4.33in)
. . : : 1400 x 1450 x 2200 mm
Outer dimensions of main machine (LXWXH) (55 x 57 X 86.6 inch)
Total weight 1700kg (3748lbs)
Power supply requirement Single-phase AC220V/32A/60Hz
Power consumption of main machine TKW
Working temperature 10°C~35°C
System Working humidity 40%~80%
Cooling mode Forced Air-Cooled
Operation interface language English
Human-machine interface LCD screen
Operation interface language English
. Human-machine interface LCD screen
Function
Operation System Windows 7

Real-time Monitoring Feature

LCD screen, Camera

Control Laser Corporation
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CHAPTER THREE: SAFETY INSTRUCTIONS AND PRECAUTIONS

LABELING: Figure (3-1—3-13)-Labeling: Housing, Front, Sides and Rear

Figure 3-1
(Lower Front View)

Figure 3-2
(Rear View)

Control Laser Corporation
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Figure 3-3
(Right-side View)

—— e

(la)

Figure 3-4
(Lower Right-side View with the blue cover closed)
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(la)

Figure 3-5
(Lower Right-side View with the blue cover open)

(la)

Figure 3-6
(Lower Left-side View with the blue cover closed)
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(la)

Figure 3-7
(Upper Left-side View)

(3)

Figure 3-8
(Front View of Laser Head)
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(6)

Figure 3-9
(Door View, same labels on each side)

(8)

(5)

(7)

(9)

(8)

(10)

(12)

(13)

Figure 3-10
(Rear View with power, gas, fume ports and etc.)
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(14)

‘Figure 3-11
(Rear View)

Figure 3-12
(Function Switches underneath the Embedded Monitor)

FumtA_

Figure 3-13
(Function Switches around the Door)
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Label Reproductions: (Model Dependent) (Complies with 21 CFR 1040.10 except for deviations
pursuant to Laser Notice No. 50, dated July 24, 2007)

(1a, 1b, or 1c) Laser Radiation Explanatory Label (Labels appear on the external side of
covers and internal places when the covers are open)

1c

(2) High Voltage Warning Label: Authorized Personnel Only and Use Caution

(3) Warning Label

Control Laser Corporation
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(4) Caution Label (Use caution to operate)

(5) Main Power
220V AC IN

(6) 220V AC OUT

e

T

Control Laser Corporation
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(7) Power Port for Fume Cleaner

(8) Spare Holes (two places)

. | —.
‘ T

(9) Protective Gas input Port (Use DRY CLEAN AIR pressure at 100 psi, or 0.70MPa)

PROTECTIVE GAS

¢

(10) Fixture Gas input Port (Use DRY CLEAN AIR pressure at 100 psi or 0.70MPa)

FIXTURE GAS

Control Laser Corporation
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(11) Cutting Head Gas input Port (Nitrogen air pressure at 275 psi)

(12) Fume Vent (Connect to external fume extraction equipment)

(13) Input/Output Port (DB25)

(14) Product Certification Label

InstaCut

ASSEMBLED INTHE US.A

e SRR

(15) Switches for Laser, PC, Light, Machine and Shutter (Functions as Labeled)

(16) Switches for Clamp, Mandrel and Fume Cleaner (Functions as Labeled)

Control Laser Corporation
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CHAPTER FOUR: MACHINE SHARTUP AND SHUTDOWN INSTRUCTION

4.1 Startup Operation

N2 Pressure: 200 psi

Dry Clean Air:

100 psi (O.7OMPa)v
J

Confirm all cables,
tubes and hoses are
connected, confirm air
pressure is correct

'

2. Turn ON
System Power:
Turn clockwise
from OFF to ON

f

3. Turn ON
Laser Source:
Turn clockwise
from OFF to ON

7

4. Start Laser:
Press the
LASER START
botton

5. Turn ON PC:
Press PC
POWER ON/OFF
botton

l

6. Turn ON Machine:
Press the MACHINE
POWER ON Botton

'

7. Turn ON Shutter:
Turn the key
Clockwise from OFF

TO ON

8. Turn ON Fumex:
Press the FUMEX
button

Control Laser Corporation
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4.2 Shutdown Operation

- 1. Wait at least 15 *

minutes before shut 5. Turn OFF PC:

down system Shut down PC in
‘ computer 05

2. Turn OFF Shutter:
Turn the key Clockwise
from ON TO OFF

_ 6. Turn OFF Machine:
l Press the MACHINE
— POWER ON Botton

3. Turn OFF Fumex:
———— Press the FUMEX

F un EX button
l 7. Turn OFF
System Power:
4. Turn OFF Turn counter-
Laser Source: clockwise from
Turn counter- OFF to ON "
clockwise from i
ON to OFF

Control Laser Corporation
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CHAPTER FIVE: SOFTWARE OPERATION

5.1 User Interface

The following interface is displayed after HLCUT.exe is started:
Menu bar Toolbar Property window
Title bar Working area

Nedd | Us#|E éRplcc| 10+ 0IDBE 0 D0 i~ 3|
G+ HEHOTOAEEFEBEEE S 6

2D mode

BB CLC Professional Cutting Software V6.9.0

BRI
b RO @M 6

o] RPS0IRNMED DL O B
R

Press F1 for help

3D mode

Control Laser Corporation
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5.2 Title Bar

The title bar of Control Laser 3D Cutting Control Software is located at the top of the window, showing
the name of the currently used file. Drag the title bar, and you can move the window to a desired position
on the screen. The icons at the right end of the title bar are used to minimize (to minimize the window
into an icon at the bottom of the screen), maximize (to maximize the window to full screen) and close the
window respectively.

If it is not maximized, the drawing window also has a title bar. The functions of this title bar are the same
as those of the title bar of the Control Laser 3D Cutting Control Software window. You can use the title
bar to move, maximize, minimize or close a drawing window. If the drawing window is maximized, its title
bar is displayed on the Control Laser 3D Cutting Control Software title bar.

5.3 Menu Bar

The menu bar is also at the upper part of the window, just below the title bar. On the menu bar, click a
menu name, and a pull-down menu will be displayed, showing commands of the menu.

Control Laser 3D Cutting Control Software includes the following menus:

File: to provide commands for operating files.

Edit: to provide edit control functions.

View: to provide display commands.

Draw: to provide drawing tool commands.

Arrange: to provide commands to transform or group drawings.

Set: to provide laser cutter hardware setting commands.

Cut: to provide cutting commands.

Window: to provide display control commands of the window.

Help: to provide version information of Control Laser 3D Cutting Control Software.

5.3.1 File

The File menu provides the following commands:

Create: to create a new file.

Open: to open an existing file.

Close: to close the current file.

Save: to save an opened file using its original name.

Save as: to save an opened file using another specified name.

Import: to import external graphics files in such format as *.dxf,*.plt,*.cnc.
Exit: to exit the Control Laser 3D Cutting Control Software system.

5.3.1.1 Create
Use this command to create a new file in the Control Laser 3D Cutting Control Software system. You

can use the Open command to open an existing file.
Shortcut

Toolbar button:

Shortcut keys: CTRL+N

Control Laser Corporation
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5.3.1.2 Open

Use this command to open an existing file. You can open multiple files at one time and switch between
the windows of such files. And you can use the Create command to create a new file.
Shortcut

Toolbar button: Shortcut keys: CTRL+O
5.3.1.3 Save

Use this command to save an active file to the current file name and directory. If it is the first time to
save a file, the Control Laser 3D Cutting Control Software displays a dialog box for you to name the file.
Before saving a file, if you want to change its name and directory, please click the Save as command.

Shortcut

Toolbar button:

Shortcut keys: CTRL+S
Note: this command is available only when at least one file is opened.

5.3.1.4 Close

Use this command to close the current file. Before closing a file, it is recommended to save it first. If you
close a file without saving it, a dialog box will pop up to prompt whether you want to save the file. If you
exit the Control Laser 3D Cutting Control Software without saving a file, all changes to the file will be lost
since the latest saving.

If a file is not named, when you closing it, the Control Laser 3D Cutting Control Software system will
display a Save as dialog box to prompt you to name and save the file.

To exit the current file without exiting the Control Laser 3D Cutting Control Software system, please click
this Close command. You can also use the corresponding icon on the toolbar.

Note: this command is available only when at least one file is opened.
5.3.1.5 Save as

Use this command to save and rename active files. The Control Laser 3D Cutting Control Software will
display the Save as dialog box for you to rename the file. To save a file using its original name, use the
Save command. To back up a file using a new name, please click the Save as command.

Note: this command is available only when at least one file is opened.
5.3.1.6 Import

Use this command to import a BMP, PLT file or files in other formats. Click this command, and a dialog
box will be displayed for you to choose file. In Control Laser 3D Cutting Control Software, you can draw
graphics by yourself, or just import graphic files of standard formats, such as PLT files in HP-GL format
DXF files and BMP files. Such files can be generated through some general processing software, such
as, PLT and DXF files generated by AutoCAD or CorelDRAW, BMP files generated by Photoshop.

In Control Laser 3D Cutting Control Software, after a graphic file is imported, you can directly use the
graphic without having to adjust its size or proportion. The imported graphic is a grouped object, and you
can use the Ungroup command to return the graphic to a group of distinct components.

Shortcut
Toolbar button: &

Control Laser Corporation
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5.3.1.7 Exit

Use this command to end the operation of the Control Laser 3D Cutting Control Software. You can also
use the close command on the control menu of the application program to exit it. The system will prompt
you to save your changes.

Shortcut

Mouse operation: double-click the corresponding button on control menu of application program.
Shortcut keys: ALT+F4

5.3.2 Edit

The Edit menu provides the following commands:

Undo: to cancel the previous operation.

Redo: to restore the operation that was just cancelled by Undo.

Cut: to delete data/object from a file and save to the clipboard.

Copy: to copy data/object from a file and save to the clipboard.

Paste: to paste the data/object on clipboard to a file.

Delete: to delete a selected object.

Select all: to select all objects in the working area.

Option: to set parameters including pick, fine-adjustment, and undo/redo.

Optimize: to carry out path optimization, and graphics connection according to optimization method.
Part optimize: to rearrange the cutting sequence for the grouped graphics.

Speed plan: to set the specific acceleration limit.

Edit graph: to display the current cutting path in GCode format, and it allows to manually change the
path.

5.3.2.1 Undo
If you want to cancel the changes you have made to a file, use this command.

Within the undo level, you can use the Undo command to cancel the previous operation. The command
varies with the previous operation. If the previous operation cannot be cancelled, the command Undo
becomes gray and is unavailable.

For example:

Providing that the undo/redo level is set to 3 (the level can be set in Option of the Edit menu) and the
following operations are made:

1. Select the “ellipse” tool and draw an ellipse in working area.

2. Choose the “pick” tool to move the ellipse.

3. Drag to change the ellipse.

4. Open the rotation dialog box to rotate the ellipse.

In this case, you can use the Undo command to revert the ellipse to its original state:

1. Undo rotation.

2. Undo dragging.

3. Undo movement.

Since the undo/redo level is 3, only three steps of operations can be restored, and the operation of
drawing the ellipse cannot be cancelled.

Shortcut

Shortcut keys: CTRL+Z

5.3.2.2 Redo
If you want to restore an operation after undoing it, use this command.
Within the redo level, you can use the Redo command to restore the operation that has been undone.

The command varies with the previous operation. If the previous operation cannot be redone, the
command Redo becomes gray and is unavailable.

Control Laser Corporation
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For example:

Providing that the undo/redo level is set to 3 (the level can be set in Option of the Edit menu) and the
following operations are made:

1. Select the “ellipse” tool and draw an ellipse in working area.

2. Choose the “pick” tool to move the ellipse.

3. Drag to change the ellipse.

4. Open the rotation dialog box to rotate the ellipse.

In this case, you can use the Undo command to revert the ellipse to its original state:

1. Undo rotation.

2. Undo dragging.

3. Undo movement.

And now, you can use the Redo command to restore operations that have been undone:
1. Redo movement.

2. Redo dragging.

3. Redo rotation.

Shortcut

Shortcut keys: CTRL+Y

5.3.2.3 Cut

This command is used to delete a selected object from a file or view. If no object is selected, this
command is unavailable. The deleted object is pasted onto clipboard and it replaces the original content
on clipboard.

If you want to move a selected object from a file to another file, use the Cut command to cut the object
first, and then paste it to another file.
Shortcut

Toolbar button:

Shortcut keys: CTRL+X
5.3.2.4 Paste

This command is used to paste the content on clipboard to the point where the mouse cursor is located.
If the clipboard is empty, this command is unavailable. In this case, you need to use the cut or copy
command to paste some contents to clipboard.

Shortcut

Toolbar button:

Shortcut keys: CTRL+V
5.3.2.5 Copy

This command is used to copy a selected object to clipboard. If no object is selected, this command is
unavailable. The copied object replaces the original content on clipboard.

If you want to transfer a selected object from the current file to another file without deleting it from the
current file, use the Copy command to copy the object first, and then paste it to another file. To create
two same obijects in one file, you can also use this command.

Shortcut

Shortcut keys: CTRL+C

5.3.2.6 Delete
This command is used to delete a selected object. If no object is selected, the command is unavailable.

Shortcut
Shortcut keys: Del
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5.3.2.7 Select all

This command is used to select all objects in working area.
Shortcut:
Shortcut keys: CTRL+A

5.3.2.8 Option

The Option command is used to set levels of fine-adjustment, pick and undo/redo.

1. Fine-adjustment

This parameter is used to set the movement distance for each operation when you use arrow keys of
keyboard to move a selected object.

2. Pick

This parameter is used to set the sensitivity for the mouse to pick objects.

The greater the value is, the higher the sensitivity is. However, in this case, it's difficult to distinguish two
overlapped objects. If the sensitivity is low, it's difficult to select an object, but easy to distinguish two
overlapped objects.

3. Undo/Redo level

This parameter is used to set level of undo/redo. The greater the value is, the higher the level is. And as
a result, memory consumption becomes greater. The settings take effect when a new file is opened.

5.3.2.9 Optimize

Open the dialog box for setting path optimization:

[ Optimize I&
up
[hCvwIN
Layer Group
Connect
[ closed
MAX. Interval
B.81
optimize
¥ MIN. Dis. start x 2
" Up->Down start v 2]
[ Down->up optimize
Set optimization......

Up, Down: to move up/down a certain object in the object list to change its cutting sequence.

Layer Group: when a drawing has multiple layers, if you want to cut it according to the sequence of the
layers, it's necessary to regroup the drawing by layers.

Connect: to connect the unconnected drawings, without sequencing them.

Control Laser Corporation
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Closed: when drawings are connected according to the MAX. interval, if ends of the drawings are not

closed, they will be automatically closed if you check this item.

Optimize: there are three optimization methods. Please choose the optimization method first. During
optimization, only the sequence of the drawings within an object is changed, but the
sequence between the objects in the object list will not be changed. After being grouped,
multiple drawings can become one object.

Note: For steel sheet cutting, the system will automatically take the sequence of "inside->outside", but

if an outer frame contains many graphics, you should move the outer frame to another layer, and then

rearrange using Layer Group.

Shortcut:

Toolbar button: i

5.3.2.10 Part Optimize

This command is used to optimize part of the object. The operation is as following:

1. Group the object you want to optimize.

2. Click Display Empty Route button to display cut serial number.

3. Select the first object you want to optimize.

4. Select the last object you want to optimize, if succeeded, the number between first one and last one
will be changed to “**”,

5. Click the object as you want to cut first .if succeeded, the “**”will be changed to number again.

6. If you want to finish optimize, click k , and then click anywhere in the draw area.
Shortcut:

i

Toolbar button:
5.3.2.11 Speed Plan

If cutting path error is big at the corner, acceleration limit can be added to reduce the position error. The
operation steps are as follows:

Add speed plan

1. Choose Edit speed plan.

2. Click the line or arc where you want to make speed plan, and the Speed plan dialog box is
displayed, as shown in the following figure.

3. Choose the desired speed plan mode, and click OK.

Speed plan [&J

[ accel limit (Accel must be positive)

Line ped =2 ] mm/s~2
Arc 1588 mm/ 52

[ pelay
Time ] ms
oK | Cancel |

Edit speed plan

1. Choose Edit speed plan, and the existing speed plan will be automatically displayed. Within each
independent graph, the cutting sequence of the line where speed plan is located will be the
sequence of speed plan, marked as VPO, VP1, etc.
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2. Click the line or arc where you want to edit speed plan, and the Speed plan dialog box pops up, and
you can cancel speed plan or change the mode and values of speed plan, and finally click OK to
confirm.

Shortcut:

\r_

Toolbar button:

Delete speed plan
1. Select the graph whose speed plan you want to delete.
2. Right-click the mouse, and choose Delete speed plan from the popup menu.

5.3.2.12 Edit Graph

This function is mainly for manually changing the 3D cutting graph path. The operation steps are as

follows:

1. Draw or import an arbitrary cutting path graph (both 3D and 2D graphics are acceptable).

2. Choose Edit graph, and the Edit graph dialog box is displayed. On this dialog box, select the
corresponding graph to change its path, as shown in the following figure:

Edit graph
Graph unit GCode: GCode Created! |
object1 Line:e Line | Code
2 Objectl
1 GBE G998 X-182.738 Y52.642 I8.880
2 Ged Be.28@ C(8.288 M5l
3 RAMP RATE 588.888 F58.888
4 GB1 X-68.678 Y52.642 I8.88@ (8.888
5 G281 X-62.678 YEG.78@ I8.288 (8.88d
& G281 X-182.738 YE6.708 I8.000 C8.888
7 G2l X-182.738 Y52.642 Zo.20 (2.208
B
Edit speed of selected speed calculate GCode operator
Calculate Delete Edit base 1 Locate Insert | New layer | pelete |
Max coefficient 1
Edit speed of all graph | Calculate anew | save and Update | Save a5 ... |
i 1
Calculate Delete [ &=z
Update Save Exit
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5.3.3 View

The View menu provides the following commands:
Toolbar: to display/hide the toolbar.

Zoom: to zoom in/out of an object.

Property page: to display or hide property page.
Status bar: to display/hide status bar.

Tracker setup: to set property of tracker.

5.3.3.1 Zoom

The Zoom menu provides the following commands:

Zoom out: to zoom out of an object.

Zoom in: to zoom into an object.

Zoom to all objects: to maximize all objects on screen.

Zoom to selected: to maximize the selected objects on screen.
Zoom to page: to show an entire page on screen.

Zoom out
This command is used to decrease, with mouse-click point at the center, an object to 2/3 of the original
size. When this command is selected, drawing tools becomes unavailable. Right-click the mouse, and
you can exit the zoom-out status.
Shortcut

=)

Toolbar button: _—*_

Zoom in
This command is used to amplify an object. When this command is selected, drawing tools becomes
unavailable. Right-click the mouse, and you can exit the zoom-in status.

Amplify by mouse clicking
To amplify an object, with mouse-click point at the center, and it will become 1.5 times of its original size.

Amplify by mouse dragging

From the upper-left corner of the area you want to amplify, hold down the left mouse button and move
the mouse cursor to right-lower corner of the area, and then release the left mouse button. As a result,
the selected area is maximized on screen.

Shortcut

Toolbar button: | @k

Zoom to all objects
This command is used to maximize all objects on screen. If no object is available, an alarm box props up,
and the operation is invalid.
Shortcut
g

Toolbar button:

Zoom to selected

This command is used to maximize the selected objects on screen. If no object is available, an alarm
box props up, and the operation is invalid.

Shortcut

Toolbar button:

Zoom to page
This command is used to maximize the cutting area on screen.

Shortcut Toolbar button: D
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5.3.3.2 Display Direction Arrow =

This command is used to display the direction arrow.

5.3.3.3 Empty Stroke Path 6

This command is used to display the path of cutting empty stroke.

5.3.3.4 Scale Mark r

This command is used to display the scale.

e

(%]

5.3.3.5 3D/2D Switching
This command is used to switch between 3D and 2D.
5.3.3.6 Entity Setting

This command is used to set the displayed 3D entity model.

I.  Entity model transformation

Model Transform @

Select transform

(" X axis (A axis {— cut graph {* cut product

" v axis (" B axis (" coordinate § machine

(" 7 axis (" € axis (" platform
import new | delete
Move
* pelative position " Real position
Move X: 8 Y: 8 7: | 8 Moving
Rotate

Rotate axis * X  y ( z angle ag

Rotate
Rotate center X2 | ey | 8z | e
[ Rotate by entity center
Machine
rotate center x:| g ¥ | e I: | 2
fixture x:| 8 ¥: | 8 Z: | 8

Rotate center

Save model |
set color

Model save as ...

1. Select the entity to be transformed. The entities that can be transformed include cutting entity,
mechanical entity (including platform, X axis, Y axis, Z axis, A axis, B axis, C axis), cutting graph
and coordinate system. For mechanical entities, you can transform a whole entity or a partial
entity, e.g. X axis.
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Import or delete the entity. After selecting an entity, you can click the Import a new button or
the Delete button to make operation. Cutting graph and coordinate system cannot be imported
or deleted.

Move: to make a 3-dimensional translation start with the original zero position of entity as the
reference. There are two modes of translation: Relative position and Real position.

Rotate: to rotate the selected entity at a specified angle around a direction (X, Y, Z) according
to the position of rotation center. If the option Rotate by entity center is checked, the rotation
center is the center of the entity to be rotated.

Machine rotate center and fixture rotate center are used to record machine coordinate
information.

Set color: Click the color at the right side, and a color selection dialog box will be displayed for
you to specifying the entity color.

Save model: to save the mechanical entity model to the directory where the application is
located, with file name of "DevModel.data". Click Model save as, and a dialog box is displayed;
on this dialog box, you can specify the path of saving the file and file name.

Import entity
See the above "2. Import or delete the entity".
Delete entity
See the above "2. Import or delete the entity".

5.3.3.7 Show Selection

Show main coordinates b, . Show or hide the main coordinate system.

Show rotation center coordinates | “ . Show or hide the rotation center coordinate system.

1
2
3. Show cutting entity model = Show or hide the cutting entity model.
4

Show machine model ™ . Show or hide the machine entity model.

3.3.8 Switch View Mode

Change 3D display view mode, ortho mode or perspective mode.

5.3.4 Draw

The Draw menu provides the following commands:

Pick: to select, move or transform an object.

Handdraw: to draw a straight line or curve.

Rectangle: to draw a rectangle or square.

Circle: to draw a circle.

Polygon: to draw a symmetrical polygon.

Text or serial: to edit text and set auto-increment serial numbers.
Serial: to make or modify auto-increment serial numbers.

5.3.4.1 Pick

This command is used to select, move or transform an object. A selection set shall be defined before
use of the Pick command. Selection set is the set of all selected objects, and only one selection set is
allowed in one view. During drawing process, the system automatically empties the selection set, and
adds the latest drawing object to the selection set. If objects are available in the selection set, a tracker
with eight control points will be displayed. For size of control points and state of tracker, please refer to
tracker setup.
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To select an object

Select an object by mouse clicking:

Click any point of the target object, and the system automatically empties the selection set, and adds the
object to the selection set.

Add object to selection set by mouse clicking:

Hold down the Shift key, and click any point of the target object, and then release the Shift key. And the
object is added to the selection set.

Select an object by mouse dragging:

Hold down the left mouse button, drag the mouse, and a rectangular frame is displayed in the view.
Keep dragging the mouse until the rectangular frame covers the whole target object or multiple objects,
and then release the left mouse button. In this case, the system automatically empties the selection set
and adds the frame-selected objects to the selection set.

Add object to selection set by mouse dragging:

Hold down the Shift key, and drag mouse to select the target objects, and then release the Shift key.
And the objects are added to selection set.

To remove object from selection set.

Remove object from selection set by mouse clicking:

Hold down the Shift key, click any point of the target object, and then release the Shift key. And the
object is removed from selection set.

Remove object from selection set by mouse dragging:
Hold down the Shift key, and drag mouse to select the target objects, and then release the Shift key.
And the objects are removed from selection set.

Empty selection set:
Click the mouse in blank area.

To move objects:

1. Move mouse cursor to tracker until the cursor becomes a cross.

2. Hold down the left mouse button.

3. Drag the mouse to move the object to an appropriate position.

4. Release the mouse.

Note: to move objects more accurately, you can use arrow keys of keyboard (for setting of movement
distance, please refer to Option)

Horizontal stretching:

1. Move mouse cursor to the horizontal stretching control point of tracker.

2. Hold down the left mouse button.

3. Drag the mouse to stretch the object horizontally to a desired size. The status of stretching is
dynamically displayed.

4. Release the mouse.

Vertical stretching:

1. Move mouse cursor to the vertical stretching control point of tracker.

2. Hold down the left mouse button.

3. Drag the mouse to stretch the object vertically to a desired size. The status of stretching is
dynamically displayed.

4. Release the mouse.

Zoom in/out:

1. Move mouse cursor to the control point at corner of tracker.

2. Hold down the left mouse button.

3. Drag the mouse to zoom in/out the object to a desired size. The status of zooming in/out is
dynamically displayed.

4. Release the mouse.
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X mirror:

1. Move mouse cursor to the horizontal stretching control point of tracker.

2. Hold down the left mouse button.

3. Drag mouse cursor to get across the relative control point. The status of X mirroring is dynamically
displayed.

4. Release the mouse at appropriate position.

Y mirror:

1. Move mouse cursor to the vertical stretching control point of tracker.

2. Hold down the left mouse button.

3. Drag mouse cursor to get across the relative control point. The status of Y mirroring is dynamically
displayed.

4. Release the mouse at appropriate position.

Origin mirror:

1. Move mouse cursor to the control point at corner of tracker.

2. Hold down the left mouse button.

3. Drag mouse cursor to get across the relative control point. The status of mirroring is dynamically
displayed.

4. Release the mouse at appropriate position.

5.3.4.2 Point

To draw a dot on the current drawing layer.
Shortcut

Toolbar button: *
5.3.4.3 Handdraw

To draw a straight line on the current drawing layer:

1. At the beginning point of a straight line, click the mouse.

2. Drag the mouse. The track of straight line is dynamically displayed.
3. Click the mouse at the end point, and you get a straight line.

To draw a horizontal straight line or a vertical straight line:

1. At the beginning point of a straight line, click the mouse.

2. Drag the mouse. The track of straight line is dynamically displayed.

3. Hold down the Ctrl key, and the straight line will keep in horizontal or vertical direction.
4. Click the mouse at the end point, and then release the Ctrl key to end the drawing.
Shortcut

Toolbar button: ﬁ

5.3.4.4 Rectangle

To draw rectangles or squares on the current drawing layer.

To draw a rectangle:

1. Hold down the left mouse button.

2. Drag the mouse, and the rectangle is dynamically displayed.

3. Release the mouse at appropriate point, and you get a desired rectangle.
To draw a square:

1. Hold down the left mouse button.
2. Drag the mouse and hold down the Ctrl key, and the square is dynamically displayed.
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3. Release the mouse at appropriate point and then the Ctrl key, and you get a desired square.
Shortcut

Toolbar button: &
5.3.4.5 Circle

To draw a circle:

1. Hold down the left mouse button.

2. Drag the mouse and hold down the Ctrl key, and the circle is dynamically displayed.

3. Release the mouse at appropriate point and then the Ctrl key, and you get a desired circle.
Shortcut

Toolbar button: 2

5.3.4.6 Polygon

To draw polygons on the current drawing layer.

To set properties of a polygon:

Double-click the toolbar button of polygon, and a dialog box is displayed.

Three kinds of polygons are available: polygon, star and polygon as star. For common polygon, no
definition is to be set. The definition of star is concavity (relative to center) of the middle point of two
adjacent points. When the definition is set to 100, the line is approximate to a straight line. If the
definition is set to 0, the line is the straight line from vertex to center. For polygon as star, the definition is
the number of concave vertexes.

To draw a polygon:

1. Hold down the left mouse button.

2. Drag the mouse, and the polygon is dynamically displayed.

3. Release the mouse at appropriate point, and you get a desired polygon.

To draw a regular polygon:

1. Hold down the left mouse button.

2. Drag the mouse and hold down the Ctrl key, and the regular polygon is dynamically displayed.

3. Release the mouse at appropriate point and then the Ctrl key, and you get a desired regular polygon.
Shortcut

Toolbar button: O
5.3.4.7 Text or Serial
To edit text or serial numbers on the current drawing layer.

To input text or serial number
Click the point where you want to input text or serial number, and a dialog box is displayed.
There are three tab pages on the dialog box:

5.3.4.7.1 Text and Serial

Fixed text

It is for cutting of ordinary texts. Select this option, and you can input text characters in the edit box.
Push " CTRL+ENTER " to start a new line.

Serial

It is for cutting of serial numbers. Select this option and click the "Set" button, and a dialog box pops up.
There are two ways:

Custom

With this method, the user can input serial number information.

Start point, End point: The user-defined serial numbers will be cut from the start point till the end point.
Prefix: the fixed characters at the beginning of a serial number
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Suffix: the fixed characters at the end of a serial number

Step size: the value by which the serial number ascends or descends automatically each time

Fill digits: when the serial number increases in its digits, for example, jumps from 99 to 100, this function
can enable the numbers to have the same digits.

5.3.4.7.2 Arrange

Here, the user can set the arrangement mode of texts.

For example:

Start point is 12345, End point is 99999, Step size is 1, Fill digits is 0, Prefix and Suffix are ENGINEER,
and total character length of serial number is 5 (others are the default settings). Straight-line
arrangement mode. After confirmation of the settings, the following object will be generated in the
working area.

Circular arc arrangement mode (for example, in the path, set the start angle of arc arrangement to 180
degrees, radius to 10 and in clockwise way), and the following effect will be generated.

5.3.4.7.3 Font and Font Style

To set the font and font style of text or serial number.

TTF font

It is the universal standard font of WINDOWS operating system. The cutting software can share it with
the operating system. Click the "Set" button, and a dialog box pops up. The user can choose standard
TTF fonts and font styles on the dialog box. Remark: The Size option will be ignored; please set it in the
"Font style” option of main interface.

SHX font

SHX font is the SHX file of AutoCAD. In the standard Cutting System, SHX font libraries are less, the
user can expand it by itself. Directly copy the SHX file to the font library directory (pfonts Chinese font
library and efonts English and digits font library) under the installation directory of Control Laser 3D
Cutting Control Software.

Font height
It is the height (in mm) of the text or serial number to cut.

Width coefficient
For each type of standard font, its length-to-width ratio is fixed. To change the ratio, use this option. The
coefficient is expressed in percentage; 100 means standard ratio.

Spacing
It is the distance (in mm) between two adjacent characters. 0 means normal spacing.

Line spacing
It is the distance (in mm) between two adjacent lines. 0 means normal spacing.

Change text or serial

1. Select the text or serial number.

2. Right-click the mouse, and choose Text setting from the popup menu.
3. Change the text or serial number.

Shortcut Toolbar button: A
Serial

To set serial number on the current drawing layer
Set digital serial number cutting

1. Click the menu "Draw" -> "Serial", or click the serial button A on the drawing toolbar.
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2. Click the mouse at the place where you want to draw serial number, and the serial setup property
dialog box is displayed.

3. On the serial property page, set start point, end point, step size, total length and prefix characters
(if necessary).

4. On the font property page, choose the font of Chinese, English and numerals.

5. On the font type property page, set font height, width coefficient, character spacing, etc.

6. On the path property page, set straight line or arc arrangement mode. For straight line mode, the
insert position is defaulted to the position of mouse click; you can also input a hnumber to change the
position.

7. Click OK to draw a digital serial number text.

Change serial

1. Click the menu "Draw" -> "Serial", or click the serial button A on the drawing toolbar.
2. Right-click the mouse on the serial number that you want to change, and choose Serial setting from
the popup menu, and the serial setup property dialog box is displayed.
Change the relevant parameters.
3. Click OK to confirm.
For example:
Start point is 0001, End point is 9999, Step size is 1, Fill digits is 0, Prefix and Suffix are Engineer, total
character length of serial is 5 (others are default settings). Straight line arrangement mode. After
confirmation of the settings, the corresponding object will be generated in the working area. (Pay
attention to the total character length of serial.)

Circular arc arrangement mode (for example, in the path, set the start angle of arc arrangement to 90
degrees, radius to 20 and in clockwise way), and the following effect will be generated.

Shortcut
Toolbar button: ﬁi

5.3.4.8 Fill

Fill in drawing layer 0 with the selected object. If no object is selected currently, a warning box will pop
up, prompting this command is unavailable. The filling attributes include the spacing between fill lines
and the fill modes.

Fill object
1. Pick up the object to be filled.
2. Select the Fill command to pop up a Fill Attribute Setting dialog box
3. Set the Fill attributes.
4. Click OK.
Fill combined object
1. Draw multiple overlapped objects (such as, circle and rectangle).
2. Pick up multiple objects (such as circle and rectangle).
3. Group all the objects in the selection set (The circle and rectangle are combined into a single object)
4. Fill the object to generate the following effect.
Fill multiple overlapped objects
1. Draw multiple overlapped objects (such circles and rectangles).
2. Pick up multiple overlapped objects (such as circles and rectangles).
3. Fill the object to generate the following effect.
Modify fill line setting
1. Pick up the fill object to be modified.
2. Select the Fill command.
3. Madify the fill attributes.
4. Click OK.
Remove fill line
1. Pick up the fill object to be modified.
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2. Select the Fill command.
3. Modify Spacing between Fill Lines as 0.
4. Click OK.
Move fill lines to other layers
1. Pick up the filled object.
2. Click the Move to button in the property window.
3. The Normal Cursor of the mouse turns into Move Cursor.
4. In the list box of the drawing layers, select the drawing layer to which the fill lines are to be moved
and right click the mouse.
Shortcut

Toolbar button: @'
5.3.4.9 Add Lead

This command is used to add lead to the object in the selection set.

Add Lead e
Length(mm) 2.2

[~ Lead In

oK | Cancel |

5.3.4.10 Modify or Add Lead

This command is used to modify or add lead. Click to select the drawing. If the drawing has a lead, you
can change the lead. Otherwise, if the drawing does not have a lead, you can add lead to the drawing.
The drawing to which you want to add lead should be closed.

Add lead

1. Select the modify or add lead command

2. Click to select the drawing to modify or add lead.
3. Click any position, and the lead will be added.

4. Click other drawings to continue to add lead or click k to end.
Shortcut

Toolbar button: '™

5.3.4.11 Delete Lead of Selected Object
Delete the lead of the selected drawing.
5.3.4.12 Delete Lead

This command is used to delete lead if the drawing has lead. If not, an error dialog box will pop up.
Delete lead

1. Select the del lead command

2. Click to select the drawing to delete lead.

3. Click any position.

4. Click other drawings to continue to delete lead or click k to end.
Shortcut

Toolbar button : 9
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5.3.4.13 Change start pos

This command is used to Change cutting start position, you’d better click = to display direction arrow.
Change start pos

1. Select the Change start pos command

2. Click to select the object whose cutting start point you want to change.

3. Click new start position.

4. Click other drawing to continue to change its cutting start position or click k to end.
Shortcut
1'/

Toolbar button : -

5.3.4.14 Change dir

This command is used to change cutting direction. Firstly click to select the drawing, and then click any

position. It is suggested to click the ™ button to show direction arrow.

Change dir

1. Select the Change dir command

2. Click the drawing need to change direction, and make sure the drawing is selected.
3. Click any position.

4. Click other drawing to continue to change its cutting direction or click k to end.
Shortcut

Toolbar button : ¥

5.3.4.15 Add bridge

This command is used to add bridge, so that the workpiece will not drop down after cutting.

nddoridge x

Bridze length (mm] ID'3
Lead length (mm) ID. 5
Lead angle(degres) ISD

Hote: Lead will be added
when lead length 20

Cancel |

Add bridge

1. Select the Add bridge command

2. Add bridge setting dialog box will be displayed. Set suitable parameters; the bridge length should be
less than 0.5mm.

3. Click to select the object to add bridge.

4. Click the line to add bridge.

5. Click other drawing to continue to add bridge or click k to end.
Shortcut
i

Toolbar button : '=

5.3.4.16 Delete bridge

This command is used to delete bridge to recover to the original state.
Delete bridge

1. Select the Delete bridge command.

2. Click to select the object to delete bridge.
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3. Click the line to delete bridge.

4. Click other drawing to continue to delete bridge or click k to end.
Shortcut

Toolbar button : al

5.3.5 Arrange

The Arrange menu provides the following commands:

Transform: including such commands as position, zoom, rotate, size and so on.

Array arrangement: to arrange the selected objects according to certain type.

Align: to align the selected objects.

Group: to consolidate all the objects included in a set into one unit so that they are handled as one
object.

Ungroup: to split a grouped object into multiple distinct objects.

Center: to move the selected objects to the center of cutting area.

X mirror: to roll the selected objects along X direction.

Y mirror: to roll the selected objects along Y direction.

Rotate 90 degrees counter-clockwise: to rotate the selected objects 90 degrees counter-clockwise.
Rotate 90 degrees clockwise: to rotate the selected objects 90 degrees clockwise.

Set AB axis angle: the angle of AB axes when the selected object is being cut.

Rotate by A axis: to rotate the selected object around axis A.

5.3.5.1 Transform

The Transform menu provides the following commands:
Position: to move an object.

Size: to change the size of an object.

Zoom: to zoom in/out of an object.

Rotate: to rotate an object.

The above four commands are included in the Transform property dialog box. After the dialog box is
activated, it keeps on the screen until you close it using the close icon at right upper corner. You can still
operate other commands when the dialog box is active. The dialog box is able to track status (such as
position, size and so on) of the selected objects dynamically. There is a reference button of control point
at the lower part of each property page, used to select reference point of change operations. By default,
the reference point is the central control point of an object. And the eight buttons around correspond to
eight control points of tracker.

Position P

This command is used to move an object.

To move an object:

1. Select an object.

2. Click Arrange -> Transform -> Position or click the corresponding button in the Transform toolbar.

3. Enter values of X and Y to change the coordinate position of object. To center the object, check the
checkbox of Center.

4. Select control points to determine reference point.

5. Click Apply to move the object.

To move an object and generate a copy at the same time:

1. Select an object.

2. Click Arrange -> Transform -> Position or click the corresponding button in the Transform toolbar.

3. Enter values of X and Y to change the coordinate position of object. To center the object, check the
checkbox of Center.

4. Select control points to determine reference point.

5. Click Apply to copy to move the object, and at the same time, a copy will be generated at the
position where the object is located.
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=

Size U*

This command is used to change the size of an object.

To change the size of an object:

1. Select an object.

2. Click Arrange-> Transform -> Size or click the corresponding button in the Transform toolbar.

3. Enter values of X and Y to change the horizontal and vertical size of object. To limit vertical-horizontal
proportion, check the checkbox of In proportion. In this case, when the value of X is changed,
the value of Y changes automatically to keep the proportion unchanged, and vice versa.

4. Select control points to determine reference point.

5. Click Apply to change size of the object.

To change size of an object and generate a copy at the same time:

1. Select an object.

2. Click Arrange-> Transform -> Size or click the corresponding button in the Transform toolbar.

3. Enter values of X and Y to change the horizontal and vertical size of object. To limit vertical-horizontal
proportion, check the checkbox of In proportion. In this case, when the value of X is changed,
the value of Y changes automatically to keep the proportion unchanged, and vice versa.

4. Select control points to determine reference point.

5. Click Apply to copy to change size of the object, and at the same time, a copy will be generated at
the position where the object is located.

Zoom b

This command is used to zoom in/out of an object.

To zoom in/out of an object:

1. Select an object.

2. Click Arrange-> Transform -> Zoom or click the corresponding button in the Transform toolbar.

3. Enter a new vertical-horizontal proportion value. To limit vertical-horizontal proportion, check the
checkbox of In proportion. In this case, when the value of X is changed, the value of Y changes
automatically to keep the proportion unchanged, and vice versa.

4. Select control points to determine reference point.

5. Click Apply to zoom in/out the object.

To zoom in/out of an object and generate a copy at the same time:

1. Select an object.

2. Click Arrange-> Transform -> Zoom or click the corresponding button in the Transform toolbar.

3. Enter a new vertical-horizontal proportion value. To limit vertical-horizontal proportion, check the
checkbox of In proportion. In this case, when the value of X is changed, the value of Y changes
automatically to keep the proportion unchanged, and vice versa.

4. Select control points to determine reference point.

5. Click Apply to copy to zoom in/out the object, and at the same time, a copy will be generated at the
position where the object is located.

Rotate O

This command is used to rotate an object.

To rotate an object:

1. Select an object.

2. Click Arrange-> Transform -> Rotate or click the corresponding button in the Transform toolbar.

3. Enter the rotation angle.

4. Select control points or directly enter the coordinates of central point so as to determine reference
point.

5. Click Apply to rotate the object.

To rotate an object and generate a copy at the same time:

1. Select an object.

2. Click Arrange-> Transform -> Rotate or click the corresponding button in the Transform toolbar.
3. Enter the rotation angle.
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4. Select control points or directly enter the coordinates of central point so as to determine reference
point.

5. Click Apply to copy to rotate the object, and at the same time, a copy will be generated at the
position where the object is located.

5.3.5.2 Array BE

This command is used to arrange objects in the selection set so that they form an array. Choose this
command, and the Array arrangement dialog box is displayed.

Standard mode

To define row number, row spacing, column number and column spacing according to standard mode. If
you enter a negative value for row spacing or column spacing, the objects will be arranged in reverse
direction.

User-defined mode

Click the Refresh button, and position coordinates of all objects on screen will be recorded.

Add: to add coordinates in the list box.

Edit: select a certain coordinate value, and then click this button to modify it.

Delete: select a certain coordinate value, and then click this button to delete it.

Save style...

This command is used to save current position parameters for future use. Select this command, and a
dialog box will be displayed.

Load style...

This command is used to load the position information saved through the Save style command.
Serial auto-increment

If the selected objects have serial numbers, you can use this command to have the arrayed objects
increase by the set step size.

Examples of application:

Example 1: Ordinary text array

1. Draw a target object in the drawing area and get it centered.

2. Choose the Array Arrangement command, and the following dialog box is displayed. Select the
standard mode, and input the data as shown in the figure. Choose "Save style...", and a dialog box
pops up. Enter file name E1 in the dialog box, and click OK to confirm. Then return to the "Array
arrangement” dialog box, click OK. And you will find that the object in the drawing area is arrayed.

3. Make a proper adjustment to the object so that it satisfies the workpiece fixture's requirement in error,
etc. Click the blank area, if no object is selected in the drawing area, choose the Array Arrangement
command, and the above dialog box is displayed. Select the custom mode, click the Refresh screen
button, and as a result, position coordinate values of all objects in the drawing area will be displayed in
the list box. Choose "Save style...", and a dialog box pops up. Enter file name E2 in the dialog box,
and click OK to confirm. Then return to the "Array arrangement" dialog box, click OK.

4.Create a new file, and draw a target object in the drawing area, choose the Array Arrangement
command, and the above dialog box is displayed. Choose "Load style...", and respectively select the
file names you just named, and check the array effect displayed on the screen.

Example 2: Serial text array

1. Draw a serial number text in the drawing area, and make an array by the same way of example 1.

2. Check the difference by selecting "Serial auto-increment" and not selecting "Serial auto-increment".
If "Serial auto-increment” is not selected, the contents of the arrayed objects are the same. If "Serial
auto-increment" is selected, the arrayed objects will increase by the set step size.

3. Return to the drawing screen, arbitrarily change the position, size and rotation of serial number texts,
and make a trial cutting, and you will find that the serial property is unchanged.
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5.3.5.3 Align

This command is used to horizontally/vertically align objects in the selection set.

5.3.5.4 Group
This command is used to consolidate objects in the selection set into one unit, so that they are handled

as one object.
Shortcut keys: CTRL+G

5.3.5.5 Ungroup

This command is used to split a grouped object into multiple objects.
Shortcut keys: CTRL+U

5.3.5.6 Center

This command is used to move the selected objects to the center of cutting area.

5.3.5.7 X mirror

This command is used to roll selected objects along the X direction.

5.3.5.8 Y mirror

This command is used to roll selected objects along the Y direction.

5.3.5.9 Rotate 90 degrees counter-clockwise

This command is used to rotate the selected objects 90 degrees counter-clockwise.

5.3.5.10 Rotate 90 degrees clockwise

This command is used to rotate the selected objects 90 degrees clockwise.
5.3.5.11 Rotate by A axis
This command is used to have the selected object rotate around axis A.

5.3.6 Set

The Set menu provides the following commands to realize control of the laser cutter:

Login: The engineer can access Engineer level by entering correct password. After login, you can
change password by re-clicking the login button.

The initial password is: CLC7101
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T )

Login £% || Login @
(+ administrator {

(" Engineer {+

origin password |

Password | Password |

Ensure password |

unlock ‘ Cancel ‘ Set Password Cancel ‘ Lock

Click login again, and you can set the password (the upper right figure) or lock the system.
Set DXF import precision : Set ellipse/circle import precision (in mm) from DXF file.
Operator is the default authority when the software is open, need password for higher authority.

5.3.7 Cut

The Cut menu provides the following commands to realize control of cutting:

Switch: Switch between property window and cut window

Cutting preview: to preview cutting process. Drawing should be selected firstly. Choose "Center
preview", and the drawing will be magnified and displayed in the center of the preview frame.
Interferometer debug: to go to interferometer debugging mode.

5.3.7.1 Switch

Switch between the property window and the cut window
Shortcut key: F10

5.3.8 Window

The Window menu provides the following commands:

New window: to create a new window for viewing same files.

Cascade: to arrange windows in an overlapped mode.

Tile: to arrange windows side by side.

Arrange icons: to arrange all minimized windows in a horizontal row alongside each other.
Window 1, 2,: to transfer to specified window.

5.3.8.1 New window

This command is used to open a new window that has the same content as the current active window.
You can open multiple file windows to display different parts or views. If you have made some changes
to a file window, all the other windows that include the same file will reflect the changes. When a new
window is opened, the window becomes active and is displayed atop all the other windows.

5.3.8.2 Cascade

This command is used to arrange windows in an overlapped mode.

5.3.8.3 Tile

This command is used to arrange windows side by side.
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5.3.8.4 Arrange icons

This command is used to arrange minimized windows at the bottom of main window. If a window is
opened at the bottom of main window, it may cover some or all minimized icons, and as a result, you
cannot view the icons.

Window 1, 2,

At the bottom of the Control Laser 3D Cutting Control Software window menu, a list of the currently-
opened file windows is displayed. And there is a “\” before name of the active window. You can activate
a window by ticking it from the list.

5.3.9 Help

About: to display version information of current application program.

5.4 Toolbar

Toolbar enables users to operate the cutting system more easily. Click blank area of the toolbar and
drag it, and the toolbar will be moved to any position on screen. If you place the toolbar on drawing
window, it will become floating. If you place the toolbar on the frame of window, it will be fixed and
become a part of the frame.

Control Laser 3D Cutting Control Software includes the following toolbars:
Common toolbar: provide shortcut buttons for commonly-used functions:

Mormal @
DEE& meEe | [A &

Drawing toolbar: provide shortcut buttons for drawing function:

Draw @
R E0OCOAPODO A X

Zoom toolbar: provide shortcut buttons for view display function:

Zoom @
® QA= %
Transform toolbar: provide shortcut buttons for object transformation:

Transform @
2t B O g o O

3D toolbar: provide operation functions in 3D view mode:

3D =
AP0 TH@E D DL, 0 - g S

3D toolbi[ special button function

1. i 3D move: as shown in the following figure:
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(" Graph offset

Move Rotate Center

D (imm ) |a.

¥ (imm ) |a.

Z (imm) |g.
Device Rotate center: copy
x: | e ¥: | e I:| 8

e -

The move objects include cutting graph and rotation center. entirety Offset: Both cutting graph and
rotation center will offset. Rotate center offset: Only the rotation center will offset. Graph offset: Only
the cutting graph will offset. entirety Offset and Rotate center offset move with the rotation center
coordinates as reference. Graph offset moves the cutting graph incrementally.
Device Rotate Center shows the current machine rotation center position.

2. & Zoom: to zoom in/out the view through mouse scrolling.

3. ¥ Rotate view: In the effective view area, hold down left mouse button and drag the mouse
up/down or left/right, and the view will rotate around X axis or Y axis; scroll the mouse wheel,
and the view will rotate around Z axis.

= Translate view: In the effective view area, drag the mouse to translate the view.

O Original size: to restore to the original view size.

4
5
6. m Top view: to show the top view effect.
7 w Front view: to show the front view effect.
8 . Back view: to show the back view effect.
9 = Left view: to show the left view effect.
10. I Right view: to show the right view effect.
11. s Isometric view: to show the 45°oblique view.
Remark: To move toolbar:
1. Click the frame of toolbar.
2. Drag the mouse to move toolbar to a desired position. Right-clicking the mouse can cancel the
movement.

Tip: double-clicking the title bar of a floating toolbar can dock the toolbar to the frame of window; double-
clicking the frame of a toolbar can separate it from the frame of window.
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5.5 Status Bar

Status bar shows information of the selected objects or information of current operation. By default,
status bar is displayed at the bottom of window.

Left area of status bar—prompt area

1. Description of menu operation is displayed when mouse cursor rests on a menu item.

2. Description of toolbar button operation is displayed if you move the mouse cursor to a toolbar button
and hold down the left mouse button.

3. Current operation status is displayed when you operate a tool.

Right area of status bar:

To show the position of mouse cursor in the working area.

For example:

If you are drawing a rectangle with the mouse cursor at the point (x=-11.040, y=61.900), the width and
length of the rectangle are 12.460 mm and 32.140 respectively.

5.6 Working Area

2D working area:

The customer area of window is called working area. You can perform drawing at any point of the
working area. However, only the drawings in valid cutting area are to be handled by cultter.

Valid cutting area
Valid cutting area is the physical area for cutting. It is displayed, just like a piece of paper, in the middle
of window. Only drawings in the valid cutting area are to be handled by the cutter.

Scroll arrows

Scroll arrows appear at two ends of a scroll bar. They allow users to move the view upward, downward,
leftward or rightward. Click a scroll arrow, and you can move the view by a row or column. Click a scroll
arrow and keep holding down the mouse button, and you can quickly move the view.
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Horizontal or vertical scroll bar

Scroll bar is at the right or bottom edge of file window. The scroll frame in scroll bar indicates the position
of view.

Use mouse to scroll a file (view) to the designated position — to view the other parts of the current
drawing.

Click scroll arrows — to move a file (view).

Move mouse cursor to the scroll arrows.

Click mouse, and the file will move by a column leftward/rightward or by a row upward/downward.

Drag scroll frame — to move a file (view).

Move mouse cursor to the scroll frame.

Hold down left mouse button and drag it horizontally/vertically to move the file.

Click areas between scroll arrows and scroll frames — to move a file.

Move mouse cursor to areas between scroll arrows and scroll frames.

Click mouse, and the file will moves a page upward, downward, leftward or rightward.

Roll mouse wheel — to zoom out/zoom in the view.

3D working area:

3D working area displays the positions of cutting path and machine entity so that the user can see the
cutting graph more visually.

5.7 Property Window

Property window is a newly-added function. It is mainly used to add and delete drawing layers, edit color
of the drawing layers and the cutting parameters.

Layer

As shown in the following figure, you can add and delete drawing layers, and set colors of drawing
layers in the property window.
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Layer @
Layer 1

Layer 2

Layer 3

Layer 4

Layer &
Layer &
Layer 7

Add ... | Delete | Move to ... |

m

=l
save As...| Delete | set as deFau1t|
Processing Times 1
Processing Speed(mm/s) 58.888
Processing Accel.(mm/s, 522.288
Laser Frequency(kHz) 18.288
Laser Fower(%) 39.889
Laser duty(X) 38.208
Power min 5.888
Laser Radius(mm}) 2.222
Punch Time(ms} a
Z(mm) 8.888
[ BN A I =i |

Detailed description of drawing layer:
Drawing layer is a newly-added function that makes it easy for users to control drawings in cutting area.

To set current drawing layer:

Select a drawing layer from the drawing layer list, and the selected drawing layer will be set as the
current drawing layer. Current drawing layer is displayed in reverse color in the list, and dynamic button
for setting color is displayed at right of the list. Cutting parameters of current drawing layer are
dynamically displayed below the drawing layer list.

To modify color of current drawing layer:

Click the dynamic color button, and a dialog box will be displayed for setting color. Click OK after you set
a color. As a result, the color of all objects on the current drawing layer becomes identical with the color
you have set. Color of drawing layer O cannot be changed.

To add a drawing layer:

In the above interface, click Add, and the new drawing layer will be added to drawing layer list. Serial
number of the new drawing layer is automatically increased based on the number of existing drawing
layers. Initial color of the new drawing layer is black, and cutting parameters are the same as those of
drawing layer 0.

To delete a drawing layer:

Select a drawing layer from the drawing layer list, and click Delete, and a dialog box will be displayed. If
the drawing layer is deleted, all objects in working area that belong to the deleted drawing layer are
moved to drawing layer 0. And drawing layer O cannot be deleted.

To move an object to the designated drawing layer:

1. Select an object.

2. Click Move to.

3. Click a target drawing layer from the drawing layer list, and the object is moved to the target drawing
layer.

Control Laser Corporation



Control Laser 3D Cutting System InstaCut P-Series 51

4. Right-click the target drawing layer from the drawing layer list, and the fill object of the selected
object is moved to the target drawing layer.

Note: if you draw in the drawing area, the color and cutting parameters of the drawing will be the same

as the ones you set for current drawing layer.

Description of cutting parameters:

Processing Times
Function: to set the number of times of cutting.

Processing Speed

Function: to control the machine cutting speed.

If cutting speed is too high, the cutting depth will be smaller, and tailing may occur at start point.
If cutting speed is too low, the cutting depth will be greater.

Processing Accel.

Function: to set the acceleration of cutting.

You can avoid tailing at start point by setting a higher acceleration. But if the acceleration is too high, the
cutter may shake at the beginning and wave lines will be produced.

If acceleration is lower, tailing may occur at start point. If it is too low, laser response may not be
accepted, and the start point will not be cut successively.

To achieve good cutting effect, processing speed and processing acceleration should be set based on
each other.

Laser Frequency

Function: to set the frequency of cumulative energy release.

If the energy cumulation time is shorter and laser energy is weaker, the cutting dots are dense.
If the energy cumulation time is longer and laser energy is stronger, the cutting dots are sparse.
Note: power range varies with different types of lasers.

Laser duty
Function: to set laser pulse duty cycle.

Power min

Function: When laser control mode is duty cycle mode, this value means min. duty cycle; otherwise,
when laser control mode is frequency mode, this value means min. frequency.

When PowerList is generated, this value means the energy of startup speed.

Laser Radius

Function: To compensate the error of laser spot size, usually used in steel cutting. If this value is not 0, it
is required that the current layer drawings should be closed drawings. And before cutting, please make a
preview to confirm whether the compensation is correct.

Punch Time
To set the piercing time
It should be greater than gas blow delay.

Z-Axis offset
When the Processing Times is greater than 1, it is the offset of Z axis position relative to the last
processing position.

Parameter set:

Different materials require different optimal cutting parameter combinations. However, it's difficult for
users to remember so many parameters. In consideration of this, Control Laser 3D Cutting Control
Software provides parameter sets for users to set cutting parameters more easily.
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To select a parameter set:

Click the pulldown list box below parameter set, and names of defined parameter sets will be displayed.
Select a parameter set from the pulldown list, and the cutting parameters of the current drawing layer will
change according to settings in the selected parameter set.

Note: if “Use cutting parameters of drawing layer 0” is selected, then the pulldown list box is invalid.

To add a new parameter set:

You can save the parameter combination of a new material for future use:

1. Properly set all cutting parameters of the drawing layer.

2. Click Save as, and a dialog box is displayed. Name the parameter set and save it.

3. If the name already exists, the system will ask you whether to overwrite the original parameter set.
Select Yes, and the new parameter set will be saved with the same name. And accordingly, the
name is displayed in the pulldown list box. Select No, and the original parameter set remains
unchanged.

4. If the name does not exist, the new parameter set will be saved with the name, and the name is
displayed in the pulldown list box accordingly.

To delete a parameter set:

1. Click the pulldown list box below parameter set, and select name of the parameter set to be deleted.
As a result, cutting parameters of the current drawing layer will change according to settings in the
selected parameter set.

2. Click Delete.

3. After the parameter set name is deleted, the cutting parameters of the current drawing layer remains
unchanged.

4. The name of default parameter set, namely default, cannot be deleted.

Note: if “Use cutting parameters of drawing layer 0” is selected, then the pulldown list box is invalid.

To set default parameter set:

You can set the current parameter combination as a default parameter set, so that when a new file is

opened, default cutting parameters use the default values. To set a default parameter set, do as follows:

1. Properly set all the cutting parameters.

2. Click Set as default value, and a prompt will be displayed, showing that the current parameter
combination will be saved in the default parameter set. Click OK to confirm.

3. When you open a new file next time, the cutting parameters will use the settings in the default
parameter set.
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5.8 Cut Window
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™3 Property || Operation | =] CCD |

Frnt, Rea, Lft and Rgt buttons: These are the commands used for worktable positioning when the
worktable is in idle state. These commands correspond to the commands on the front panel of the
machine.

Z Up and Dwn buttons: manually control Z axis to move up/down.

A Forward and Backward buttons: manually rotate AB axis.

X,Y, Z, A: to show the current position of X, Y, Z and A axes.

Vel: to show speed value.

Machine Setup: to open the cutting parameter setting dialog box.
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CCD connect: to show the current CCD connection status. Click this button, and you can connect or
disconnect the CCD.

Set New Focus: to set the current Z axis coordinates as the focus.

Normal: Not adopt CCD positioning.

1 dot: Adopt CCD 1-point positioning. It is required that angle information of the positioning MARK point

can be measured. (For example, circle cannot be used.)

2 dot: Adopt CCD 2-point positioning.

4 dot: Adopt CCD 4-point positioning.

Run, Continue, Stop: to control start, pause, continue and stop of the whole processing flow.

Beam: It is used to test laser beam emission. For detailed laser emission parameters, please refer to

user settings.
Position: Click this button, and a dialog box will pop up. Input the desired position values and click OK,
and the worktable will move to the designated position.
Goto Focus, Goto SafePos: to move Z axis to the focus position or to the safe position.
Go Origin: When the control card halts, click this button, and a prompt dialog box pops up, click OK,
and the control card will reset.
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5.9 CCD Setting
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Set the matrix and work station parameters for the CCD positioning.
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5.10 Cutting Parameter Setting

1. Speed and acceleration setting

Machine setup I&

speed and accel. lﬂ.r‘c max spEEd] Laser setup ] other ] 1/0 ]

Cut Manual
Empty speed 128 w/¥ fast speed | aa
Empty accel see /¥ fast accel Ses
Start speed 18 ®/Y slow speed Iiﬂ‘
End speed lim X/¥ slow accel Iﬁ
A axis Z fast speed | 2
Empty speed li"'5 7 fast accel Iﬁ
Empty accel 1z@ 7 slow speed Iiz
Z slow accel | leg
B speed | £l ]
B accel led

Speed unit:mm/s
Accel. wnit:mm/ss

0K Cancel

LS

Empty speed: Itis the running speed without the laser output during cutting.

Empty accel: It is the running acceleration without the laser output during cutting.

Start speed: to set the startup speed of the motor.

End speed: to set the end speed of the motor.

fast speed, fast accel: During manual control of the worktable, if Fast is chosen, these two parameters
are the fast speed and the fast acceleration.

low speed, low accel: During manual control of worktable, if Slow is chosen, these two parameters are
the low speed and the low acceleration.

ZIA speed, Z/A accel: Z-axis running speed and acceleration.

Z/A low speed, Z/A low accel: Z-axis speed and acceleration during slow running.

A speed, A accel: A-axis speed and acceleration in manual mode.

Safe area coordinates: The cutting graph must be within the range of these coordinates.
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2. Arc speed limit setting

s

Machine setup

speed and accel. ArC max speed |Laser‘ se‘tupl other I 1/0

Arc speed({mm/s) | Radius (mm}
2.888 2.888 -
2
2.888 2.888 |Rad1us(m11} I
2.822 2.982
B.0Bee 2.088 |CU1I speed (mm/s} I 8
2.888 2.888
2.888 2.888
2.822 2.982
<= Add Update
p | m | b Delete =» cave
Rule: cut speed will be higher when radius is bigger.
OK Cancel

e

To limit the speed to cut arc.
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3. Laser

Machine setup @

Speed and accel. ] Arc max speed Laser setup lm:her‘ ] 1/0 ]

Beam Power follow mode
Freq. (KHZ) 2 (s Linenar
Power (%) 12 (" Power list |
Duty (%) 1a
Time(ms) lea
p 18
ITV voltage(®) v heed punch

Laser off delay(ms) 2
over cut
B Punch freg.(kHz) la

I Punch power(%) :l
Length{mm} Punch duty(%) L]
Huff

| move Z up when cut finish

safty Z position(mm) 8

IRiR

Huff advance(ms)

Focus Z position(mm 8
[ connect small line blocks P ()
Min. length of Z up(r laa
D Move delay (s) 8.3

Up position(mm) 28

oK Cancel

Beam parameters: to set the parameters of single laser output.

Over cut parameters: to set the over-cut parameters. Over-cut means that after a closed drawing is cut,
it will continue to cut a certain length along the start point. You can choose
whether to over-cut, whether to output laser beam and set the over-cut length.
3D path does not require an over-cut setting.

Position Follow: to select between the two modes that encoder feeds back position or command feeds

back position.

CCD Move delay: the time delay for CCD capture after the CCD moves to the designated place.

Power follow mode: Choose Linear follow or Power list follow when laser independent control is used.

i.Linear: The Laser energy varies linearly according to real-time processing speed.
ii. Power list: The Laser energy varies according to the coefficient set in the PowerList.

Power list edit: to open the PowerList dialog box.
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¥

S

Powerlist
Mil‘l VE]UE Rﬂtjl} La_l"r.:_lr\- El -
2.88 1.88
B.86 1.88
15.71 1.88
22.57 1.88
29.43 1.88
36.23 1.28 Unit: Speed (mm/s}
43.14 1.88 Freg (kHz)
Ca.aa 1.88 puty (%)
volt (V)
File name |Pc-wer‘1is‘t S5ave d5...
open file Save

Layer: to select the layer number of the parameters to display.
Add: to add a line. Only the administrator has this right. It is re-generated only when the default

PowerList does not exist.

Delete: to delete a line. Only the administrator has this right.
Save as: to save a file in another position or name.

Save: to save a file in its current name.
Open file: to open an existing parameter file.

The default PowerList is stored in the Powerlist.hsc file in the installation directory, and it will be
generated automatically during installation. Change it according to the actual requirements. Firstly, laser
control mode needs to be set in the ParaSet interface (as shown in the following figure). The file name of
PowerList will be saved when saving cutting file; it is required to save all the hsc files in the installation

directory when software is re-installed; after re-installation, copy the files to the installation directory.

Need punch: to set parameters related to steel sheet cutting. If it is selected, you need to set punch

parameters.

Move Z up when cut finish: Whether to lift the Z axis to safe position after a graph is cut.
Safety Z position: When the Z axis position is higher than the safe position, the worktable can be

moved arbitrarily.

Focus Z position: the position of the Z axis when 2D graph uses focus cutting.
Min. length of z up: Whether to lift the Z axis when empty stroke is greater than this length.
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4., Other

Machine setup ﬁ
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Point delay: the delay time for outputting the laser beam when marking points.

Cutting repeat: used for repeated cutting of a same the drawing, for a burn-in test.

End point: to set the end point to which the cutting head returns after cutting is finished.
Rotate center: to set the rotation center coordinates of the AB axis.

Safe door protect: protection when the safety door is opened.

Return end point after cut: to set whether to return to the end point after cutting is finished.
Popup message box before reset: prompt the user whether to reset.

Group plan: to carry out a uniform path and speed plan for the whole graph.

Blow air when empty: to set whether to blow air during an empty stroke.
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5.10
Machine setup &3]
speed and accel. | Arc max speed | Laser setup | other L/O |
Inputs
B iz AreseTok B 1= wmain ari alarm [ 116 urgency safty
B B 1= run B 117 Retain
o B 110 ooor + B 112 Retain
B 13 Laser enable M I11 Door - [ 119 Retain
B 12 maANDREL + B 112 vrLoaD OK B 120 Retain
I 15 mManNDREL - B 1:: cowniwoapok ] 121 Retain
B 1 parTrresent M 112 B 122 Retain
B - B i B 123 Retain
outpouts
[0 M exce Laser enable O W Exes auto model
O M exo1 blow O W cexes
0 W exoz Laser on O B exie pownloap ok
[0 M exos Green Light O M Exi1 cuTTING FINISH
O N exos O N ex2
OO W exos red Light 0 M E&x13 machine Error
0 M exos vellow Light O M Ex12 machine ready
O W exor O M exis pownLoab ok
oK Cancel

5.11. Overview of Cutting

5.11.1 Importing Graphics

I. Importing 2D graphics files

In Control Laser 3D Cutting Control Software, you can draw graphics by yourself, or just import graphics
files of standard formats, such as PLT files in HP-GL format and DXF files. These files can be generated
through some general software. For example, PLT and DXF files can be generated through AutoCAD or

CorelDRAW.

After a graphics file is imported, you can directly use the graphics without having to adjust its size or

proportion.

To import a graphics file, do as follows:

1. Start the system.
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2. Choose File -> Import.
3. A dialog box is displayed. Choose file type and file name.
4. |If the imported graphics cannot be viewed, choose Arrange -> Center to center the graphics, and
then choose View -> Zoom -> Zoom to all objects, and the graphic will be displayed in the view.
5. The imported graphic file is a grouped unit. You can use the Ungroup command to split it into
multiple components.
II. Importing 3D Graphics files
1. 3D graphics files can only be imported in the format of G code, and the import text format is TXT, as
shown in the following figure:
m External file import [ 2|
Look in: | | AT-S | cF B~
Marme . Date modified Type Size
IE'JCLC PlanE 10-11-2017 (1).prt 10/12/2017 11:47 ... UG Part File 912 KB
E’JCLC PlanE.prt 10/12/2017 &:03 AM UG Part File 868 KB
| 7| CLC PlanB-1.nc 10/10/2017 1053 ... MCFile 23 KB
| 7| CLC PlanB-3.cnc 10/12/201712:58 ...  CMCFile 24 KB
E‘JCLC PlanB-old.prt 10,/10/2017 10:49 ... UG Part File 600 KB
(] HDrawd .hd 10/20/2017 5:31 AM HDraw Docurnent 44 KB
| 7| PLAM A [10-20-2017].cnc 10/20/2017 5:23 AM  CMNC File 23 KE
E’J PLAM A [10-20-2017].prt 10/20/2017 5:22 AM UG Part File 1,424 KB
| |PLAM A [10-20-2017].ptp 10/20/2017 5:21 AM PTP File 4 KB
[ tube cut b-1.hd 10/10/2017 11:45 ...  HDraw Docurnent 40 KB
[] tube cut b-3.hd 10/12/2017 4:28 oM HDraw Docurnent 51 KB

File name: |

Open
j Cancel

2. After the file is imported, a dialog box for setting rotation center is displayed, as shown in the
following figure:

Files of type: | Al Files(*.")

Input rotate center Iﬁ

GCode file rotate center:

i @ id |E' I: |E!'
This machine rotate center:
x: Iia ¥ |

GCode file rotate center: the coordinates of rotation center when outputting G code through other
3D drawing software. This machine rotate center: record the current rotation center coordinates of
the machine.

az:| )

3. After the file is imported successfully, the cutting graph path will be drawn in the 3D format.
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5.11.2 Adjusting Graphics Size and Position, etc.

2D graphics adjustment:

You may need to adjust the position, size or direction of an imported graphic so that it satisfies your
actual requirements. In this case, you can use mouse or dialog box to dynamically adjust the graphic.
For details, please refer to the Arrange menu. This section gives some most commonly used functions.

To center a graphic:

1.
2.

3.
4.

Move the worktable center to the position just under the cutting head.

Choose Arrange -> Transform -> Position, and a dialog box is displayed. You can also click the
corresponding button on toolbar.

Select Center or Device coordinate, and then click Apply.

The dialog box is closed and the graphic is centered successfully.

To adjust size of a graphic:

1.

2.

3.

Choose Arrange -> Transform -> Size, and a dialog box is displayed. You can also click the
corresponding button on toolbar.

The values of X and Y are displayed in the dialog box. Modify the value of X or Y (If In proportion is
selected, when X is changed, Y changes accordingly, and vice versa) and click Apply.

The dialog box is closed and the size of graphic is adjusted successfully.

To zoom a graphic:

1.

2.

Choose Arrange -> Transform -> Zoom, and a dialog box is displayed. You can also click the
corresponding button on toolbar.

The values of X and Y are displayed as 100%, indicating that the current proportion is 1. Modify the
value of X or Y (If In proportion is selected, when X is changed, Y changes accordingly, and vice
versa) and click Apply.

The dialog box is closed and the proportion of graphic is adjusted successfully.
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3D graph adjustment:

After a 3D graph is imported, it will be automatically transformed into the graphic data which takes the
machine rotation center as benchmark, but the position of the 3D graph in X, Y and Z directions may not
be consistent with the actual product placement position; in this case, you need to translate the cutting
graph.

1. Translation of 3D graph.

Method 1: Click ". Select Graph offset, enter the offset values, and click Apply. You can
observe the translation of cutting graph in real time.

Transform l = | |_ih] 1

Pu-sitiun] cize ] Zoom ] Rotate ] A axis 30 Move l

{+ entirety Offset
{~ Rotate center offset

{~ Graph offset
Move Rotate Center

(R mm} |E:-
[ { mm) |E-
Z (mm) |E-

Device Rotate Center: copy

1-::| e-*r:| EZ:| 2

Method 2: Click & to go to the Model Transform interface. As shown in the following figure,
you can directly translate the XY directions of cutting graph according to the measured fixture
center coordinates.
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Maodel Transform @

Select transform

{ X axis (" A axis { Cut graph {* Cut product

(¥ axis { B axis (" Coordinate { Machine
(7 axis (€ awis (" Platform
import new | delete |
Move
{* Relative position (" Real position
Move X: e ¥: e 7 | 8 Moving
Rotate

Rotate axis v x ( vy ( z angle ag
Rotate
Rotate center X: | ey | 8 Z | 2

| Rrotate by entity center

Machine
rotate center -"::| e : | e I: | 2]
fixture .'-::| B Y: | B I: | )

Rotate center

Save model |
cet color

Model save as ... |

2. Inspect the cutting graph running condition through cutting simulation. Observe the running
status of the five axes during simulation. If the simulation is normal, adjust the processing speed,
empty stroke speed, and the Z axis speed to low speed mode, and then click Run to check the
actual cutting path. If collision may occur, be sure to immediately stop cutting.

3. When actual cutting path deviates from the product position, repeat step 1 to translate the 3D
graph. After adjustment in X, Y, A and B directions, if Z axis focus position is higher or lower,
you can separately set Z axis offset from Machine setup -> Laser setup -> 3D graph focus offset.

5.11.3 Cut

5.11.3.1 Initialization Setting (CCD)

1. If a new machine is installed, or if CCD or laser optical path is re-adjusted, initialization should be
carried out for the system. During initialization, you need make CCD Mark (calibration) operations on
the CCD interface, and save the data.

2. Set the coordinates of the two locating points, and save the data.

3. Click the Work tab on the CCD interface, follow the instructed steps to make operations and save the
data.

5.11.3.2 Cut
1. Adjust cutting parameters according to the material to cut and specific cutting requirements.

2. Choose Cut -> Switch to open the cutting interface, select CCD positioning mode and click Run, and
cutting will begin. 3D graph does not use CCD positioning cutting.
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5.12 Function Keys

Function keys are also called shortcut keys or hot keys. Function keys enable users to quickly access
some commonly used commands. The following lists show some shortcut keys of Control Laser 3D
Cutting Control Software:

F1: to obtain currently selected command or open help information of dialog box.
SHIFT + F1: to obtain screen options or the help information of active commands.
CTRL + F1: to open screen of help contents.

CTRL+N: to create a new file.

CTRL+O: to open a file.

CTRL+S: to save a file.

CTRL+F4: to exit the current file.

ALT+F4: to exit the current system.

CTRL+Z: to cancel the previous operation.

CTRL+Y: to redo the cancelled operation.

CTRL+X: to cut the selected object.

CTRL+C: to copy the selected object.

CTRL+V: to paste the object on clipboard.

CTRL+A: to select all objects in working area.

DEL.: to delete the selected object.

CTRL+M: to center an object.

CTRL+G: to group selected objects into one unit.

CTRL+U: to split a grouped object into multiple components.

F10: to enter common cutting state.

F9: to enter preview state.

Dialog box function keys:

TAB: to move to the next list box, text box, checkbox, command button or combination of option buttons.

SHIFT +TAB: to move to the previous list box, text box, checkbox, command button or combination of

option buttons

Arrow keys: to move or select among activated option buttons.

Space key: to open or close an activated checkbox or command button.

Letter keys: in an activated list box, a letter key is used to move to the next item that begins with such a
letter.

ALT + underlined letter: to select items that begin with such underlined letter.

ENTER: to select an activated command button.

ESC: to cancel command and close dialog box.

5.13 Parameter Setting Software Paraset.exe

PARASET is the software specifically used for setting the laser parameters of the control card. It should
be set before opening the cutting software.
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- "

Eljﬁ ParaSet |£|
E"“' Card | f’: s ‘ E’:l Fq-;is. -f",; Laser- *:FJ Other.
controllaser

Card Type ~ GES & GTS PodsResetVel AndAcc

1

Card Type & SG  SV(AlCloseLoop) Fiz1 ResetVelimm.s)

Pricision |Eru:| point comp. j s Resetfcofm/s"2) -
Compensate Auis2 ResetVelfmm/s) 15
EmerstAccimm.s"2) Iw Fuis? ResetfAccimm.s™2) 500
EmerstVelmm/s) 500 Auxis3 ResetVelmnm/s) 10
fuiz3 Resetfccimm/s™2) 100
MaxCut Velimm/s) 300 Aois4 ResetVelfmm/s) 20
e |1 °00 Puisd ResetfAccimm.s™2) 500
MaxEmptyVel{mm/s) oo
fxis5 ResetVeljmm/s) 20
MaxEmptyAccimm/s™2) |2DDD
fuish Resetfccimmss™2) 500
HeStatEmm ) |3 #ish ResetVelimm,/s) 20
Axish Resetfccimm.s™2) 500
iz 7 ResetVeljmm/s) 20
Auis7 Resetbccimm,s™2) 500
[~ CreateHoolkFile Axiz8 ResetVelimm/s) 20
[~ SaveToCurDir Axis8 ResetAccimm/s™2) 300

Maote: i should be click “Update” buttan when parameter modified. and HLCUT need

= '
J‘.'| % Password Set Avthority % Update

EmerstAcc: the acceleration in case of emergency stop.

EmerstVel: to set the maximum system movement speed.

Card Type: No need to select for the Aerotech control card.

CreateHookFil: the command log generated by the control card.

Y axis gantry structure: Need to check this option if dual drive mode is used.

Reset Vel and Acc: to set the reset speed and reset acceleration. For Aerotech control card, the reset
speed and acceleration is set in the A3200 parameter setting software.
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r@i ParaSet |E|‘
75 cart £ mois | BT s | BB Laser | B ot
controllaser
Pz 1 iz 2 Pz 3 Hoiis 4

Cortrol ~ |Pulse<Dir *| |Control  |Pulse+Dir = | |Cortrol  |Pulse<Dir *| || Control m
Fulzes 10000 || pulses 10000 || pulses | 2000 || pyjses 1000
Ratio 0.999868 | Ratio 0.999956 | Ratio | 1| Rato 1
~Limit . Low  =| | -Limit v. ~Limit v. Low  =|| -Limit . Low =
+Limit v. Lo +Limit v. Lo +Limit v. Low +Limit v. Low

Reset dir. Megtive ™| || Reset dir.  |Positive ™| | Reset dir.  |Postive ™| | Reset dir.  |MNorese ™
Reset mode |HOME ¥ | || Reset mode |[HOME ¥ || Reset mode |HOME * || Reset mode |HOME =

Home Sts Down *|| HomeSts |Down *||HomeSts |Down ||| Home St |Down ¥

Enc Sts 1

el
WHiHNNER
IHLHN
ot

Enc Sts 1 Enc Sts 0 Enc Sts ]

Iv ¥ move reverse I+ Y move reverse

Init: Equivalent Pulselpulses.mm)

Maote: it should be click “Update” button when parameter modified. and HLCUT need
!__.-' I': ; 1
._..Elr‘} Password Set Authority Update

Pulses: for 1mm movement of worktable, pulses sent by the motor.

Ratio: total length compensation of interferometer debugging.

+ Limit V./- Limit V.: the level when positive/negative limit is valid.

Reset dir.: the direction of reset.

Reset mode: when reset succeeds, choose to use the Home signal or encoder feedback origin signal.
Enc Sts: feedback value inverse.

PID: control axis motion parameter.

X move revers/Y move revers: reverse the direction during manual movement.

Remark: Axis parameters of Aerotech control card are all set through the A3200 parameter
setting software; only reset is set on this interface.
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EIH ParaSet

X

Fa,

CE Ry .

e

2| Card

--. ey
o s
J

- J Laser jJ Cther

mcontrolloser

Laser on delayjus) | 1000 Laser off delayius) | 1000

Laser & Duty(%)fix Freq. ~ Freq.fkhz) foc Pulse O Volt.(V)

width
Mae. 55 | ]
Mir. 1 | 1
Default 10 | 1]

[~ FPK IUp time{us) 100 Down time(us) 100
[~ Wai pulse Freqlkhz) 5 Duty(%) 0.4 MoltFollowCH is Wait pulse
[ Laser controlled by itsef

A

About

Maote: i should be click “Update” buttan when parameter modified. and HLCUT need
@ .
0 L Password Set Authority Update

Laser on, Laser off: the time from the time when laser on/off command is sent out to the actual laser

on/off time.

Laser: the control mode of laser energy. When PSO mode is used, this function is not used; only when
the laser is independently controlled, this function is used.

Max.: the maximum value of the parameter setting

Min.: the minimum value of the parameter setting

FPK: it decides whether to suppress the first pulse

Wait pulse: it decides whether to enable the holding pulse. Set the holding pulse in accordance with

laser user manual.
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EIH Para5et |E|
“:FJ Card | 1.:_2' iz | E’IJ Hoxis | *:’: Laser ":FJ Cther
controllaser
Waorktable range Home Position
Pods 1imm) 400 oz 1(mm) -202
Aois: 2nm] 390 Xuic: 2§nm] 197
Pods 3{mm) 100 Axis mm) liE'D
Pods 4{mm) 720 Auds 4fmm) 2
Fods B{mm) IW Pecis Bmm) li2
Buis Gimm) 500 Hods Bimm) |72
Pads Timm) [ @ Aais Timm) 2
Pais Bimm) |72[:- Fods Bimm) |72
| Air pressure
[ Laser protect{Meed hardware)
[ Clamp protect{MNeed hardware)
| Step Cut

Maote: i should be click “Update” buttan when parameter modified. and HLCUT need

—
| =

3 1
"‘1]'% Password Set Avthority % Update

Worktable range: to set workable range of the axes (it is not recommended to change it).
Home Position: Set the coordinates of origin according to the original position
(it is not recommended to change it).
Serial port communication parameters: serial port parameters used for the serial port adjusting the
electric current.
Air press: it decides whether to enable the "air pressure protection".
Laser protect: Ensures the laser temperature and the laser enable signal will be checked before laser

emission.
1
é Update

Attention: After changing the above parameters, be sure to click the button and input
the correct password; otherwise, the changed parameters are invalid. Initial password: NIHAOHANS
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CHAPTER SIX: MAINTENANCE

6.1 MAINTENANCE SCHEDULE

6.1.1 Daily maintenance

No. Iltem Method Target Remark
Always
observe the
waste in the

1 Chetckc?nd cE‘)Iean the Eumﬁ)hth%waste N/A drop box, it
waste drop box rom the box might cause
damage ifitis
full
2.1 Check the Very important,
pressure of because
2 regulator N/A N/A humidity would
2.2 Drain the water damage the
from the regulator bearings
. . Keep the
Chip which pops out .
3 from the drop box Vacuum workstation N/A
clean
Keep it clean
. and coated,
4 Mandrel Spray anti-spatter | oo sure no N/A
to Mandrel ) .
cutting debris
on the surface
Inspect cutting Decide if Cutting quality
. . is an important
5 Cutting Nozzle quality and nozzle replace factor to
condition consider
6.1.2 Weekly maintenance
No. Iltem Method Target Remark
Keep it new and
1 Mandrel Check and Clean no cutting debris N/A
on the surface
Remove Cutting Nozzle cuttina quality is an
Cutting | out of cutting head and Decide whether | . 949 y
2 ) " important factor to
Nozzle | inspect the condition or not to replace ;
, consider
visually
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6.1.3 Monthly maintenance

No. Item Method Target | Remark
Lubricating oil for the
1 clamping air cylinder Check N/A N/A
2 Cutting Nozzle Replace New N/A N/A
6.1.4 Quarterly maintenance
No. Item Method Target Remark
Contact Control Laser before taking
Lubricating oil for the | Check, Clean any action because the bearings and
1 | . ir eviind d dd' N/A the pneumatic components are easily
clamping air cylinder | and Add Grease damaged without special tools and
methods.
. See details in the
2 Service of Fumex manual of Eumex N/A N/A
6.1.5 Half-year maintenance
No. Item Method Target Remark

Contact Control Laser before
taking any action because the
table with the linear motor is
easily damaged without special
tools and methods.

Check, if the cutting quality

1 Qil filling for X-Y-Z Rail | Check, Clean and Refill | N/A

2 Protective Lens Replace with New N/A | is bad, please follow the
instruction to replace new
3 Focal Lens quality is bad, please N/A ' q y

not good, please contact

contact Control Laser Control Laser

6.2 Operation Environment

InstaCut P-series Laser Cutting Machine Installation conditions
Temperature 10°C~35°C
Humidity 40%~80%
Atmospheric pressure 86kpa ~106kpa
Power supply requirement 220V /60Hz /32A single phase

Power grid fluctuation <5%
. . Conform to applicable international standards of
Ground wire of power grid
workshop.
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CHAPTER SEVEN: APPENDIX A: TERMINOLOGY

% Percentage

°C Centigrade

°F Fahrenheit

pm Micron (10°¢ meter)

ps Microsecond (10 second)
Q Ohm (resistance)

A Ampere (current)

AC Alternating Current

BNC A connecting means with Bayonet Nut Connector
CO2 Carbon Dioxide

DC Direct Current

Hz Hertz (frequency)

Kg Kilogram

KPa Kilo-Pascal (102 Pa)

L Litre (cubage)

LED Light-emitting Diode

mm Millimetre (10-° meter)

ms Millisecond (102

PE Protective Earthing

RF Radio Frequency

RMS Root-Mean-Square

\Y Volt (voltage)

VAC Voltage of Alternating Current
VDC Voltage of Direct Current
W Watt (power)

Control Laser Corporation





