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About This Documentation

Thank you for purchasing our SWDraw?2 Software for Laser Scanning System for
Welding.

Please read this manual carefully to ensure correct use of the product. Keep the
manual handy after reading for future reference.

This documentation covers instructions for welding control using the SWDraw2
application for laser scanning system for welding. For installation, maintenance, and
specifications of the laser scanning system for welding, refer to each manual for the
laser scanning system for welding as needed.

1. Note

* This manual is intended for laser scanning systems for welding equipped with
SWDraw2 (GWM-STD/SHG/MHP/PFL/DDL/FL/STD2-000/STD2-001/STD2-002/
MHP2-000/DDL2-000). Figures and screenshots are based on the GWM-PFL,
unless information for other laser welding systems is significantly different.

*  Microsoft and Windows are either registered trademarks or trademarks of
Microsoft Corporation in the United States and other countries.

* Company and product names in this manual are trademarks or registered
trademarks of their respective owners.

*  Unauthorized reproduction of this manual in whole or part is prohibited.

* The contents of this manual are subject to change without notice.

* Every effort has been made to ensure the accuracy of this information. If you come
across oversights or errors, please notify your dealer.

* Be sure to read the user's manuals for any equipment used in conjunction with the
system (e.g., documentation for computer systems).

» Graphics rendering support (for importing DXF data) is CADBuilderOCX
developed by Knack SoftWare Inc.
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2. Symbols Used in this Manual

A Indicates instructions that must be followed to prevent hardware or software
CAUTION damage or operating errors.
Indicates additional information on a particular topic.
ATTENTION
Menus, icons, buttons, Enclosed in brackets.
windows, tabs Example: Click the [OK] button.
Keyboard keys Enclosed in angle brackets.
Example: Press the <Tab> key.
References Enclosed in quotes.
Example: Refer to “Chapter 8-3.2 Changing Passwords” (page 5).
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Chapter 1 SWDraw2 Overview

1. Features

SWDraw2 is a high-speed multi-spot welding PC application which retains the ease-
of-use and functions of LMDraw, a benchmark laser-marking software application.

By combining with following laser equipments, consistent, high-quality, high-speed
multi-spot welding can be achieved.

GWM-STD/STD2-000: ML-2000 Series, ML-6000/6700/6800B Series
GWM-SHG: ML-8150A

GWM-MHP/MHP-000: ML-6900 Series

GWM-PFL/STD2-001: ML-3000 Series

GWM-DDL/DDL-000: ML-5100 Series

GWM-FL/STD2-002: ML-6800C/MF-C Series

* Operation on Windows operating system
Easy operation using the mouse. Drawings created using plotting software (such as
CAD software) can be registered easily.

* Large, easy-to-read graphic screen
The screen uses a similar layout to Windows and is large and easy-to-read for easy
operation.

* Full range of plotting functions

¢ Auto-backup function
The time interval or number of operations can be specified for automatically
backing up data.

* Easy device setting and management
The laser equipment and scanner can be set and monitored from the computer.

SWDraw2
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2. Installation

2. Installation

2.1. Installing SWDraw2, the Welding Application

The SWDraw?2 application must be installed to control the laser equipment from a
computer. For the corresponding operating system, refer to each manual for laser
scanning system for welding.

Images and texts used in this section are for the standard setting of a desktop per-
sonal computer. They may differ depending on the installed service pack or patch.

SWDraw?2 is not intended for the touch panel operation with Windows 10 and Win-
dows 11 (including tablet). Operations with keyboard and mouse are explained.

A You must have Administrators rights to install and use SWDraw2.

Only a user with Administrators rights can operate SWDraw?2.
CAUTION

If SWDraw2 is already installed on your computer, uninstall it according to the
following procedure by selecting [Control Panel] from the Start menu.

Right-click [SWDraw2] from [Programs and Features], and select [Uninstall].
A Do not start SWDraw2 before uninstalling after booting the computer. Additionally,
CAUTION back up the work folder (the folder created by selecting [Settings] -> [Preferences]
-> [Folders]).
When uninstalling is complete, reboot the computer and reinstall SWDraw?2.

When starting installation, do not connect a new USB device such as a USB
A memory and a USB hard disk other than this equipment. The wrong driver might
CAUTION be installed.

Follow steps given below to install this application. In Windows Vista or later, the
UAC (User Account Control) dialog box asking whether you want to install it may
appear during installation. Select [Yes] or [Allow] to continue installations unless oth-
erwise canceled purposely.

1 Close all applications.
2 Load the included DVD into the computer.

3  After you insert the DVD, the launcher (Autorun.exe) starts and the following screen
is displayed. When .NET Framework 3.5 has not been installed, go to Step 4. For
other operating systems, go to Step 7.

“ Autorun (V00-05C) ==

SWDraw?2 Install DVD
@mabpa

Version : SB1175230 V00-02L 2017/03/28

Install Language Install Program

@ English

Japanese Close

SWDraw2



2. Installation

If the above screen is not displayed, open the DVD drive using the Explorer and double-click the Auto-
run.exe.

4  When .NET Framework 3.0 or 3.5 has not been installed on the computer, the follow-
ing screen is displayed. Click the [Install] button to install .NET Framework 3.5. When
the [Install] button is selected, continue to Step 5.

Warning X

.NET Faramework3.5 to is required to install the
program. Doyou want to install .NET Framework3.57

Install Cancel

A To install .NET Framework 3.5, internet environment is required to download the
software.

CAUTION

&  Select[Install this feature]. Wait until the installation of necessary file is started. When
the installation is complete, continue to Step 6.

X
1] Windows Features
An app on your PC needs the following Windows feature:
NET Framework 3.5 (includes .NET 2.0 and 3.0)
@ Download and install this feature
Windows will get the files that it needs from Windows Update and complete the installation.
—> Skip this installation
Your apps might not work correctly without this feature.
Tell me more about this feature
Cancel

6 After confirming that it was successfully installed, click the [Close] button.

x
1] Windows Features
The following feature was successfully installed:
NET Framework 3.5 (includes .NET 2.0 and 3.0)
You might need to restart apps that require this feature,

SWDraw2
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2. Installation

7  Click the [Install Program] button of the launcher (Autorun.exe).

A Do not double-click the [Install Program] button. You may fail to install it if more
than one installer is launched at a time.

CAUTION

Both of programs for 32-bit and 64-bit are contained in the DVD. The operating system on your
computer is automatically detected to install a proper installer. Also, the language (Japanese or
English) is automatically selected. The language to be selected depends on that when the operating
system of the computer installed on the computer is set up for the first time (installation of operating
system and activation). When the language is Japanese, the Japanese version is installed. When the
language is not Japanese, the English version is installed.

There are radio buttons for selecting language, and the program with the selected language is
installed. If the Japanese version is installed on the English operating system and appropriate fonts
are not installed on your computer, however, the characters are garbled and the application does not
operate normally.

8 Click the [Next] button.

1] SWDraw2 - InstallShicld Wizard (=5

Welcome to the InstallShield Wizard for
SWDraw2

The Installshield(R) Wizard will install SWDraw?2 on your
computer. To continue, dick Next.

WARNING: This program is protected by copyright law and
international treaties.

Next > | cancel |

9 Read the precautions. Select [| accept the terms in the license agreement] to accept,
then click the [Next] button.

1) SWDraw2 - InstallShicld Wizard =

License Agreement T

Please read the following license agreement carefully.

Motes on intallation

Please nate the follawing requirements before installing or starting “SWDraw2”

m

1
You must have Administrators rights to install and uss “SWDraw2"
Only & user with Administrators rights can operate *SWDraw2"

2

I "SWDran?” is aheady installed, uninstall, reboot, then reinstall it
WTh imis iimind bm nimndnll mlmmmm mmlend mand Aelmdm s YA AT fumans b [Dom i manim A%
© { gecept the terms in the ficense Brint
I do not accept the terms in the license agreement
[ <Back [ mext> [ cancel |
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2. Installation

10 Cick the [Install] button.

1) SWDraw2 - InstallShicld Wizard =

Ready to Install the Program T
The wizard is ready to begin installation.

Click Instal to begin the installation.

If you want to review or change any of your installation settings, dick Back. Click Cancel to
exit the wizard.

<gack | Himstal | [ cancel

File copying will begin

11 When the confirmation screen is displayed, click [Install this driver software anyway]
to install it. (The screen display may differ.)

1 Windews Security =

@ Windows can't verify the publisher of this driver software

< Don'tinstall this driver software H
You sheuld check your manufacturer's website for updated driver software |
for your device.

2 Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

w) See details

12 The following screen is displayed after SWDraw2 is installed. Click the [Finish] button
to close the screen.

15 SWDraw2 - InstallShicld Wizard ==
InstallShield Wizard Completed

The InstallShield Wizard has successfully installed SWDraw2,
Click Finish to exit the wizard,

13 The screen which prompts you to reboot the computer is displayed. First, click the
[Close] button to close the launcher (Autorun.exe). Next, eject the DVD from the com-
puter. Finally, click the [Yes] button to reboot the computer.

) SWDraw2 Installer Information £2

| changes made to SWDraw?2 to take effect. Click Yes to

o. You must restart your system for the configuration
restart now or No if you plan to restart later.

No

SWDraw?2 is now installed.

SWDraw2
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2. Installation

When starting SWDraw2 for the first time and there is no information on the con-
nected model in the installation folder, a message which prompts you to reboot

SWDraw2 is displayed. After being rebooted, SWDraw2 operates under the model
detected online.

SWDraw2



2. Installation

2.2. Driver Installation

If you intend to use a USB cable to connect a computer to the scanner controller, you
must first install the appropriate driver. It is installed automatically. Follow steps

given below to install the driver.

the first time, do not connect a new USB device such as a USB memory and a

2 When connecting the scanner controller and the computer with the USB cable for
USB hard disk other than this equipment. The wrong driver might be installed.

CAUTION

2.21. When the Operating System is Windows 10 or Windows 11

This explanation is based on the assumption that SWDraw2 has been installed prop-
erly.

Even when the scanner controller and the computer are connected with the USB
cable, no message appears.

SWDraw2
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2. Installation

2.3.

When You Fail to Install the Driver

When you fail to install the driver, install the USB device driver from the device man-
ager. There are some ways to operate the device manager. Typical way for each operat-
ing system is described here.

1
2

Close all applications.

Load the included DVD into the computer. When the launcher (Autorun.exe) starts,
click the [Close] button to cancel the setup.

Plug one end of the USB cable into the scanner controller’'s USB Connector. Plug the
other end into one of the computer’s USB ports.

Turn on the scanner controller.

The computer recognizes the scanner controller.

Display the Device Manager screen. Procedures for displaying the screen depend on
the operating system.

* Windows 10/ Windows 11

1) Press <Windows logo> key and <X> key simultaneously.

2) Click the Device manager from a pop-up shortcut menu.
You will see the [Device Manager] screen.

When the Device Manager appears, double-click [SWDraw] (or [Unknown device]).
(If it does not appears, click the right mouse button to start the Scan for hardware
changes.)

=3 Device Manager =R

File Action View Help
=@ HE ®

4 1% MHC-PC

5 Batteries

8 Computer

s Disk drives
., Display acapters
L] DVD/CD-ROM drives
0 Human Interface Devices
g IDE ATA/ATAPI controllers
= Keyboards
Pl Mice and other pointing devices
& Monitors
¥ Network adapters
4 [[5) Other devices
[ swDraw
Y3 Ports (COM & LPT)
2 processors
%/ Sound, video and game controllers
/8 System devices
4§ Universal Serial Bus controllers
§ Standard OpenHCD USB Host Controller
§ USB Root Hub

SWDraw2



2. Installation

7  Click the [Update Driver] button. Depending on the operating system, there is the
[Update Driver] button is in the [Driver] tab, not in the [General] tab.

SWDraw Properties =

General | Driver | Details

Pl sworaw
{7
Device type Other devices
Manufacturer.  Unknown
Location: Port_#0002.Hub_#0001
Device status

[The drivers for this device are not installed. (Code 28)
There is no driver selected for the device information set or

element

Tofind & driver for this device. click Update Driver.

Update Driver...

—

8 Select [Browse my computer for driver software].

(=) Update D Software - SWDi
() L Update Driver Software raw

How do you want to search for driver software?

Search automatically for updated driver software

Windows will search your computer and the Intemet for the latest driver software
for your device, unless you've disabled this feature in your device installation
ettings.

< Browse my computer for driver software
Locate and install driver software manually.

Cancel

9 Click the [Browse] button at the following screen, and specify the folder where the
device driver software is contained.

@ I Update Driver Software - SWDraw

Browse for driver software on your computer

Search for driver software in this location:
[D:\USE Driven\SWDraw_64] - Browse... —|

V] Include subfolders

Disk (C)
ive (D7) SB1175230_V0002A

E—
This list will show installed driver software compatible with the device, and all driver -

< Let me pick from a list of device drivers on my computer

software in the same category as the device.
Foder:  SWDran_64

o)

[ Cancel

The device driver software is contained in the installation destination drive, folder, or set DVD.

Installation destination drive and folder

Installation destination folder: X:\Program Files\SWDraw2\MUS_0002
(X indicates the installation destination drive. Normally, it is the C drive. In case of 64-bit operating
system, the Program Files folder is Program Files(x86).)

SWDraw2

MBIAIBAQ ZMEIAMS |, Jaideyd



2. Installation

When the DVD drive is mounted on the D drive, specify each folder as follows. Be sure to select a
folder of appropriate operating system.

Windows 10 / Windows 11: D:\USB_Driver\SWDraw_x64

Select a folder and click the [OK] button. Confirm that the selected folder is displayed in [Search for
driver software in this location] on the [Update driver software] screen and click the [Next] button.

10 When the [Windows Security] screen is displayed, select [Install this driver software
anywayl].

& Windows Security ==l

@ Windows can't verify the publisher of this driver software

2 Don'tinstall this driver software
You should check your manufacturer's website for updated driver software
for your device.

2 Install this driver software anyway
Only install driver software obtained from your manufacturer's website or
disc. Unsigned software from other sources may harm your computer or steal
information.

w) See details

11 Close the Update Driver Software screen, the MIYACHI USB Laser Scanner Proper-
ties screen (The title changes from SWDraw2), and the Device Manager.

() L Update Driver Software - MIVACHI USB Laser Scanner
Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:
MIVACHI USB Laser Scanner

SWDraw2



2. Installation

24. Checking the Operation of the USB Device Driver

Check that the device driver is installed in USB (Universal Serial Bus controller) on
the Device Manager screen and it operates normally.

1 Plug one end of the USB cable into the scanner controller’'s USB Connector. Plug the
other end into one of the computer’s USB ports.

2  Turn on the scanner controller.

The computer recognizes the scanner controller.

3 Display the Device Manager screen. For procedures for displaying the screen on
each operating system, see “2.3 When You Fail to Install the Driver.”

4  When the Device Manager screen appears, click the USB to expand it. Right-click
[MIYACHI USB Laser Scanner] to display [Properties].

Confirm that the message “Driver is working properly.” is displayed at [Device status]
in the [Generall tab.

241. Updating the USB Device Driver

If you cannot confirm the normal operation in “2.4. Checking the Operation of the
USB Device Driver”, execute [Update Driver]. Operate as follows on the USB screen.

Click the [Update Driver] button in the [Driver] tab. Follow the procedure in “2.3.
When You Fail to Install the Driver” to install the driver.

SWDraw2

MBIAIBAQ ZMEIAMS |, Jaideyd



2. Installation

2.5. Computer Network Settings

To set schedules by the SWDraw?2 laser equipment application, set the same network
group as the laser equipment. Follow steps given below to set the appropriate
computer network.

SWDraw2



2. Installation

2.51. When the Operating System is Windows 10 or Windows 11

1 press the <Windows logo> and <R> keys on your keyboard at the same time.

2  Specify the file name that appears and enter <control> in the name field of the
Run dialog and press OK to open the Control Panel screen.

Run =

Type the name of a pregram, folder, document, or Internet
resource, and Windows will open it for you.

Open: | control -

o .

3 Click the [Network and Sharing Center] button on the [Network and Internet]
screen.

g 5

g’.,

a4

4  Select [Change adapter settings] on the [Network and Sharing Center] screen.

& Right-click [Local Area Connection] for the adapter to use and select the Properties.

SWDraw2
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2. Installation

6 Choose [Internet Protocol Version 4 (TCP/IPv4)] and select the Properties.

) Ethernet Properties
Metworking | Sharing
Connect using:

AF  IntelR)PRO.T 000 MT Deskiop Adspter

Gonfigure
This connection uses the following items

Microsoft LLDP Protocol Driver ~
. Link-Layer Topology Discovery Mapper 170 Driver
. Link-Layer Topology Discovery Fesponder
Internet Protocel Version & (TOP/IPYE)
“
v
< >
Instal Uninstall Froperties
Description
Transmission Control Protocol/Internet Frotocal. The default
wide area network protocol that provides communicstion
across diverse interconnected netwarks.
0K Gancel

You will see the [Internet Protocol Version 4 (TCP/IPv4) Properties] screen.

7 Set the IP address and the Subnet mask.

Internet Protocol Version 4 (TCP/IPv4) Properties

General

You can get IP settings assigned automatically if your network supports
this eapabilty. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

Obtain an IP address automatically

(®) Uge the following IP address:

1P address: w21 .1 .| | IPaddress: 192.168.1.100 (example)
Subnetmask: 255 255 255 . 0 * Anything except 10 since the laser
Defauit gateway: ... equipment is [192.168.1.10].

@ Use the following DNS server addresses: Subnet mask: 255.255.255.0
Preferred DNS server: ..

Alternate DNS server:

[ validate settings upon exit Advanced...

OK Cancel

8 Click the [OK] button to close the Control Panel.

You have finished setting up the computer network.
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2. Installation

2.6. Computer Environment Settings

Before using the SWDraw2 laser equipment application, follow steps given below to
set the appropriate computer environment.

2.6.1. When the Operating System is Windows 10 or Windows 11

1 press the <Windows logo> and <R> keys on your keyboard at the same time.

—  Type the name of a program, folder, document, or Internet
L= resource, and Windows will open it for you.

Open: [ control

T Ermzae

2  Specify the file name that appears and enter <control> in the name field of the
Run dialog and press OK to open the Control Panel screen.

[E Control Panel - o x
4 [EZ» Control Panel » v O P Bearch Control Panel
Adjust your computer’s settings View by: Category
System and Security User Accounts
f < &) Change account type
8 . wsT)

s Appearance and Personalization
Network and Internet
Connect to the Internet

View network status and tasks

N
Clock and Region

Change date, time, or number formats
Ease of Access

Let Windows suggest settings
Optimize visual display

View devices and printers
Add a device

Q&R

sl
Ll
“~. Programs

Uninstall a program

/ Hardware and Sound

~

3 Click the <Choose a power plan> button on the <Hardware and Sound> screen.

2 Hardware and Sound - o X

<« v 4 @3 > ControlPanel > Hardwareand Sound » v o Search Control Panel

Control Panel Home

System and Security Mouse | @ Device Manager

Network and Internet

 Hardware and Sound @ AutoPlay

Change default settings for media or devices | Play CDs or other medis sutomatically
Programs
User Accounts ) Sound

Adjust system volume | Change system sounds | Manage audio devices

Appearance and

Personalization \Q Power Options
Clock and Region = chon Change what the power buttons do
Chan Choosea power plan | Edit power plan

Ease of Access

SWDraw2

MBIAIBAQ ZMEIAMS |, Jaideyd



2. Installa

Press <Show additional plans>, select <High performance>, and press Change plan
settings.

3 Power Options - [m] X
« ~ 4 > ControlPanel » Hardware and Sound > Power Options v o Search Control Panel

Centrol Panel Home .
Choose or customize a power plan

Choose what the power A power plan is 2 collection of hardware and system settings (ke display brightness, sleep, etc.) that manages
buttons do how your computer uses power, Tell me more sbout power plans
Create a power plan Preferred plans
= ghﬂfff““f” toturn off the O Balanced (recommended) Change plan settings
isplay

Automatically balances performance with energy consumption on capable hardware.
O Pouer saver Change plan settings
Saves energy by reducing your computer's performance where possible.
Hide additional plans

(@ High performance Change plan settings
Favors performance, but may use more energy.

() Ultimate Performance Change plan settings
Provides ultimate performance on higher end PCs.

4 In the edit plan settings, click <Change plan settings> Advanced settings are
displayed.

39 Edit Plan Settings — o >

« ~ 4 %P « Hardwareand Sound > Power Options 5 Edit Plan Settings ~ o Search Control Panel

Change settings for the plan: High performance

Choose the sleep and display settings that you want your computer to use.

[ Tum off the display: |15 minutes ~

Change advanced power settings

Restore default settings for this plan

Cancel

5 Complete the settings as shown below. For items not shown, leave them as the stan-
dard settings.

Hard disk, Turn off hard disk after: Never (or 0)
USB settings, USB selective suspend setting: Disabled

Display, Turn off display after: Never (or 0)

b= Power Options B < |

Advanced settings
\ Select the power plan that you want ta customize, and
J then choose settings that reflect how you want your

computer to manage power.

Balanced [Active] v

& Hard disk ~
5 Tum off hard disk after

:
Intemet Explorer
Desktop background settings
Wireless Adapter Settings
Sleep
USB settings
Power buttons and lid
POl Express

Dencassar nower

Restore plan defaults
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2. Installation

6 Click the [Apply] button and then click the [OK] button.
You will return to the [Power Options] screen.

7  Click the [Cancel] button.
You will return to the [Power Options] screen.

8 Click the [x] button to close the screen.

2.6.2. Change user screen settings.

1) Right-click on an empty spot on the desktop and Click "Personalize" from the displayed list.

531 Dispay setings
i Personalize

Lock screen

Choose which apps show quick status on the lock screen

+ o+ 4+

background picture on the sig

Have a question?

background

3) "Screen saver settings" is displayed.Click (None) from the Screen Saver box, then click
OK.

& screen Saver Settings. X

Sereen Saver

Screen saver

(None) | | settings.. Preview
12| minutes []On resume, display logon screen

Power management

Conserve energy or maximize performance by adjusting display
brightness and other power settings.

Change power settings

SWDraw2
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[Quick Reference]
Computer-based Welding

Chapter 2

Welding Workflow

This section outlines computer-based welding using the following conditions.

Example:

* Material to be welded: SUS

* Layout filename: SAMPLE

* Figure to be welded: Rectangle

The basic welding workflow is as follows.

(1) Starting the equipment

v
<

(2) Setting the schedule

(3) Creating welding figures (Creating a layout file)

v

(4) Transferring layout files

<

(5) Welding

N

(6) Stopping system operations

Before following these procedures, make sure the equipment has been installed
A and connected.
CAUTION If not, refer to each manual for laser scanning system for welding for instructions
on installation and connection.

SWDraw2



(1) Starting the equipment

(1) Starting the equipment

Before startup, confirm the following points.

* The laser equipment, scanner controller, and computer are off.
* The laser equipment, scanner controller, and computer are connected with the USB cable.
* The laser equipment and computer are connected with the LAN cable.

* A memory card is correctly inserted.

A Before starting SWDraw2, exit all
CAUTION other applications.

1 (GWM-MHP/MHP2-000 only) Turn on the
chiller cooler to put it into an enabled
state.

2  Turn on the laser equipment.

3  Turn on the laser equipment Control key
switch.

4  Turn on the scanner controller.

Do not remove memory cards or
c turn off the power switch during self-
diagnosis. Otherwise, the data may
CAUTION  (become corrupted and the memory
card may become unusable.

5  Atter self-diagnosis is complete, the
Power indicator alone should remain lit.
After confirming it is lit, go to the next
step.

6  Start the computer.
After confirming that the computer is
running, go to the next step.

SWDraw2

Buipjap pasedg-193ndwio) [aoualajay ¥21nP] Z 19)deyn



(1) Starting the equipment

7  Double-click the [SWDraw2] icon on the
desktop to start the SWDraw2
application.

After SWDraw?2 starts, the Drawing
screen is displayed.

8 Confirm that the equipment is connected
correctly by checking the status display
field on the Drawing screen.

“Online” displayed in the title bar indicates
that the scanner controller is online.

9  Turn on the [LASER CONTROL] button
on the scanner controller.

Equipment startup is now complete.

SSE?

[E=m =N =)
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(2) Setting the schedule

(2) Setting the schedule

Before starting welding, the waveform creation method, the laser emission time, and laser output
parameters must first be set. The output parameters for this system are referred to as a schedule.

Here, the waveform is created using the FIX method.

(2).1. GWM-STD/SHG/STD2-000

1  From the menu, select [Laser Control] ->
[Schedule].

The [Schedule Window] screen appears.
2  Set the desired schedule number in the

[Schedule] box (e.g. “0”), and then select
“FIX” in the [FORM] box.

The FIX form screen appears.

[Peak Power]

3  Set the laser output peak value in [Peak
Power], the number of laser outputs per
second in [REPEAT], and the number of
laser outputs in [SHOT] as shown below.

FI’Deak REPEAT SHOT Set the laser output
ower time and laser output
1.00 10 100 value.

4  Set the laser output time and laser output
value in [upSLOPE] to [SLOPEdn] as i i Ei “““““““ [
shown below. Note that [upSLOPE] [z i SR N T T DN
cannot be entered after [FLASH1] has [REPEAT] [SHOT]
been entered.

upSLOPE | FLASH1 COOL1 FLASH2 COOL2 FLASH3 | SLOPEdn
TIME 0.6 3.6 00.0 2.4 00.0 1.9 1.2
Power - 100.0 - 085.0 - 050.0 -

5  Click the [Transfer] button once the settings are complete.
The schedule file is sent to the scanner controller.

Schedule setting is now complete.

SWDraw2
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(2) Setting the schedule

(2)2.  GWM-MHP/MHP2-000

1  From the menu, select [Laser Control] -> [Schedule].
The [Schedule Window] screen appears.

2  Set the desired schedule number in the [Schedule] box (e.g. “0”), and then select “FIX” in the
[Form] box.

The FIX form screen appears. [Peak Power]

[Schedule]

Schedule Window (ML-695pA) [==]
" 0 %

[Form]
3  Set the laser output peak value in [Peak

Power], the number of laser outputs per
second in [REPEAT], and the number of
laser outputs in [SHOT] as shown below.

Peak REPEAT SHOT
Power
1.000 10 100

Fo 12[Fon ms
ol of of of o
%[ 60 00 00 oo oo

POINTT6] POINT7 | POINTIE | POINT13 | POINT20

4  Set the laser output time and laser output e T R AT
value in [upSLOPE] to [SLOPEdn] as rovec L_sel_soll_sol_soll_co | ki
shown below. Note that [upSLOPE] o [
cannot be entered after [FLASH1] has \ e ] Cree o ][ o [ oo Jlcom ]
been entered. [REPEAT] [SHOT]

REPEAT: [ 10 pps

Set the laser output time and laser output value.

upSLOPE | FLASH1 COOL1 FLASH2 COO0L2 FLASH3 | SLOPEdn
TIME 0.6 3.6 00.0 2.4 00.0 1.9 1.2
Power - 100.0 - 085.0 - 050.0 -

&  Click the [Transfer] button once the settings are complete.
The schedule file is sent to the scanner controller.

Schedule setting is now complete.
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(2) Setting the schedule

(2).3. GWM-PFL/DDL/STD2-001/DDL2-000

1  From the menu, select [Laser Control] ->
[Schedule].

The [Schedule] screen appears.

o

Schedule

Settings

IP Address 192 .168 . 1 . 10

¥lProperty lnkge | save

[ Open(Connec) [ Close J

2  When the laser equipment is online, click
the [Open (Connect)] button.

The [SCHEDULE INPUT] screen appears Open (Connect) button

VAN

CAUTION

The [SCHEDULE INPUT] screen
appears only when the laser
equipment is online.

3  Set the desired schedule number in the
[SCHEDULE] box (e.g. “0”), and then
select “FIX” in the [FORM] box.

4 The FIX form screen appears.

[FORM] [PEAK POWER]
5  Set the laser output peak value in [PEAK [SCHEDULE]
POWER], the number of laser outputs per
second in [REPEAT], and the number of ==
laser outputs in [SHOT] as shown below.

o reso: proms
)

REFERENCE VALUE o

ooooooooo

PEAK | REPEAT | SHOT ;
POWER AIVAY
1.000 10 100

6 Set the laser output time and laser output
value in[ 1 SLOPE] to[ | SLOPE] as
shown below. Note that [ T SLOPE]
cannot be entered after [FLASH1] has
been entered.

n
850
REPEAT r pps SHOT

[REPEAT] [SHOT] POWERT?E]

Set the laser output time and laser output value.

1 SLOPE | FLASH1 COOL1 FLASH2 COO0L2 FLASH3 | | SLOPE
TIME 0.6 3.6 00.0 2.4 00.0 1.9 1.2
POWER - 100.0 - 085.0 - 050.0 -

Schedule setting is now complete.

SWDraw2

Buipjap pasedg-193ndwio) [aoualajay ¥21nP] Z 19)deyn



(2) Setting the schedule

(2).4. GWM-FL/STD2-002

1  From the menu, select [Laser Control] ->
[Schedule].

The [Schedule] screen appears.

o

Schedule

Settings

IP Address 192 .168 . 1 . 10

[¥IPropertylinkage | save

[ComrGomecs

[ e |

2  When the laser equipment is online, click
the [Open (Connect)] button.

The [SCHEDULE INPUT] screen appears

VAN

CAUTION

Open (Connect) button

The [SCHEDULE INPUT] screen
appears only when the laser
equipment is online.

3  Set the desired schedule number in the
[SCHEDULE] box (e.g. “0”), and then
select “FIX” in the [FORM] box.

4  The FIX form screen appears.

[FORM]
[SCHEDULE]

[SET POWER]

5  Set the laser output peak value in [SET
POWER], the number of laser outputs per
second in [REPEAT], and the number of
laser outputs in [SHOT] as shown below.

SET REPEAT SHOT
POWER
100 10 100

6 Set the laser output time and laser output
value in[ 1 SLOPE] to[ | SLOPE] as
shown below. Note that [ T SLOPE]
cannot be entered after [FLASH1] has
been entered.

[
[
1
[ ‘ T wor 1
\
\
\

[REPEAT] [SHOT]

Set the laser output time and laser output value.

1 SLOPE | FLASH1 COOL1 FLASH2 COO0L2 FLASH3 | | SLOPE
TIME 0.6 3.6 00.0 2.4 00.0 1.9 1.2
POWER - 100.0 - 085.0 - 050.0 -

Schedule setting is now complete.
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(3) Creating welding figures (Creating a layout file)

(3)Creating welding figures (Creating a layout file)

Arrange the figures to be welded and save them as a layout file.

The following example shows how to create a layout file consisting of rectangles.

1 Tocreatea new layout, you will need a [New Layout] button
new layout file.

Click the [New Layout] button.

0

The Drawing screen displays a blank
layout area.

2  Click the [Square] button.

v
[Square] button

3 Position a rectangle.

I3 (Offline) - SWOraw2 [E=R N |
Click the desired location, move the BeAd«MEEERQN @7 E—
mouse to alter the size, and then click for b
the desired size. | || EEEEEeee=ssanrraaana,
The [Square] screen appears. Sckbiers)

LD: OFF \WUIDE: OFF 15— SHUL: OFF SHUZ: OFF SHU: OFF ERROR NONE

Move the mouse to determine the rectangle size.

4  Enter the value, and click the [OK] button.

Ser =
Size
width Height ~ B2EB3 -
mrn mrn
Chamfer Schedule
@ Mo Part Schedule Mo.
Chamfer Overlapl a
Radius Overlap2 0
Line 0
i who Charnfer 0

Overlap Length

00oo-=
= mm

Cancel

\
[OK] button

SWDraw2
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(3) Creating welding figures (Creating a layout file)

& Save the layout file after arranging the
rectangle.

T e Sz ===
File | e "

E?

From the menu, select [File] ->
[Save Layout As]. :
The [Save Layout As] dialog is displayed.

X=31308, Y = 57189 LD: OFF_GUIDE: OFF 15HU: ——_ SHUL OFF SHU2: OFF_SHUS. OFF ERROR NONE

6  Enter the filename in [Filename] (e.g.
SAMPLE), and click the [OK] button. =

Sample

Suitch View |

Filename;  SAMPLE| [ ok || Ccancel

Enter the filename.

7  The confirmation message on the right is
displayed after the file is saved. Click the B
[OK] button to close.

Layout saved.

The layout file of the rectangle to be welded
1s now saved in the computer work folder. o< ]

[OK] button

SWDraw2



(4) Transferring layout files

(4) Transferring layout files

This step transfers the created layout file to the scanner controller. The scanner controller
manages layout files by file numbers. You must assign a number to the file.

1  The confirmation screen appears.

2  Click the [Yes] button.

The [Batch Transfer] screen appears. The
layout created in (3) is highlighted (red
frame in thumbnail display or gray/blue
background in list display).

[Yes] button

You will return to the Drawing screen
without transferring by clicking the [No]
button.

3 In[Layouts Available For Transfer] on the Select the layout number.
left, select a layout file to be transferred
(e.g. SAMPLE), and double-click on a T —
layout number (e.g. 1) in [Transferred p— R
Layouts] on the right.

The layout filename is displayed on
[Layouts Available For Transfer] and a
check mark is put in [Transferred
Layouts].

Copy Seectal | Dete | [ Uplgad

Double-click the layout file [Upload] button
to be transferred.

4  The confirmation message on the right is
displayed following file transfer. Click the
[OK] button to close.

When the layout number is not changed,
the confirmation message on the right is
displayed. Click the [OK] button to close.

The layout file has now been transferred to
the scanner controller and the layout [OK] button
number (active layout) is set.

SWDraw2
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(5) Welding

(5) Welding

Commence welding.

A\

CAUTION

Always wear protective eyewear when emitting the laser beam.

1  The confirmation screen appears.

2 Click the [Yes] button to display the
[Control] screen.

You will return to the Drawing screen by
clicking the [No] button.

3  Mount the workpiece to be welded.

4  Confirm that the layout created in (3) is
displayed in [Layout Number] (e.g. “1”).

This step identifies the layout file for
welding.

When the layout file cannot be
transferred or the transferred layout
number is not displayed, the USB
communication may be offline or
[Control Mode] is [Remote].

CAUTION

[Yes] button

[Layout Number]

Control ==
Offine
Scanner Enor
Layout Number  ErorReset |
Update || Cancel Brv—
Layout Filename
SAMPLE.LMB Pl
e Test Scan Start Sean
Status LaserControl
CortolDeviee | Ewtemal
LD [ orr [ won ]
Guide [ oFF [ GuideOn |
——
Shutter] OFF [ Stulter Open |
Shutter? OFF [ Shutter Open |
Shutter3 OFF [ Shutter Open |
Shutterd OFF Shulter Open
Shutter5 OFF Shulter Open
Shutter OFF Shulter Open
ScamnerTemp. Cont| 0K
Contiol Mode [ Loca [ Femo= ]
Model Name:ML-30604
Board No, ME20S7
Scanner Type:Integrated lype
Model Obtained. 0K
| Dign Fostion | [ Do |
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(5) Welding

5  Confirm that the scanner controller is

Control ==
controlled locally. The scanner controller —o
is controlled locally if [Control Mode] - o
appears as [Local]. If not controlled Lmend ke [ O [ Epea |
locally, click the [Local] button for [Laser L:&M i [Start Scan]
Contro I] ) SAMPLE LMB Sl — button

[ Batch Transter | Test Scan Start Gian .
| — [Control Device]

6  The scanner controller is running if [HV] S / LD}

or [LD] appears as [ON]. If not running, 0 oFF 5
click the [HV ON] or [LD ON] button for e o [ Gakn
—— [ ~[LD ON] button
[Laser Control].
Shuter] OFF [ Shulter Ogen
Shutter? OFF [ Shutter Open |
7  Click the [Shutter Open] button of the T [ | | ~([Shutter Open] button
shutter to be used to open the shutter. st il ——
Shutters OFF Shutter Open
Shuttert OFF Shutter Open [Loca|]
8 Click the [Start Scan] button. SearvrTorp,Con [ 5 —
Contiol Mode [ Loca— Femote
The [Laser Scanning Ready] screen .
appears. %;.ZJMEZLDSZ“
Otigin Pasition Clase

9  Click the [Start] button.
Welding starts.

Laser Scanning Ready

Scanning Tjime: ]

AN

This completes the welding procedure.

[Start] button

When 5 seconds has passed while the mouse cursor is placed over the [Start]
button on the [Laser Scanning Ready] screen or immediately after completion of
laser scanning, the screen is locked for safety and the following screen appears.
Click the [OK] button to return to the [Laser Scanning Ready] screen.

@ SWDraw2 ==

ATTENTION J,  Sefety Interlock Activated, Tt returns when the OK button is pushed.

When the [Start Scan] button is clicked with the <Enter> key or the <Space> key
on your keyboard pressed, the following screen appears. To start welding from a
keyboard, press the <Enter> key or the <Space> key with pressing the <Shift>
key and click the [Start Scan] button.

@ SWDraw2 =
Please push the ENTER key to the start while pushing the SHIFT/SPACE
key:

ATTENTION !

SWDraw2
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(6) Stopping system operations

(6) Stopping system operations

From the menu, select [Laser Control] ->
[Control].
The [Control] screen appears.

Click the [HV OFF] or [LD OFF] button.

The READY indicator on the scanner
controller flashes and the “Cooling down”
message is displayed on the Drawing
screen while operation is stopped. The
length of time for which the SCAN
READY indicator flashes depends on the
laser equipment.

Control ==
[ ofie |
Scanner Enor
Layout Number 1=  ErorReset |
Update || Cancel Brv—
Layout Filename
SAMPLE.LMB St I
e T | Test Scan Stert Soan
Status LaserControl
CortolDeviee | Ewtemal /[LD OFF] button
Lo [ on LD OFF
Guide [ oFF [ GudeOn |
——
Shutter] G [ shutterCloss |
Shutter? OFF [ Shutter Open |
Shutter3 OFF [ Shutter Open |
Shutterd OFF Shulter Open
Shutter5 OFF Shutter Open
Shutler6 OFF Shulter Open
ScamnerTemp. Cont| 0K
Contiol Mode [ Loca [ Femo= ]
Model Name:ML-30604
Board No, ME20S7
Scanner Type:Integrated type
Model Obtained. 0K
Oiigin Pasition [ Cose |
Cooling down.
Cool down Time:: B

CAUTION

Do not turn off the power switch while
the Drawing screen displays the
“Cooling down” message.

Shutting off the power switch while
the system is stopped will
significantly reduce the life of the
laser equipment.

AN\

CAUTION

Do not shut off the power while
“Online” is displayed in the title bar.
Shutting off the power switch while
[Online] is displayed may result in the
loss of data on memory card,
preventing the system from
restarting.

VAN

The SCAN READY indicator on the
scanner controller will go out after the HV
or LD has finished shutting down. The
“Cooling down” message disappears on
the Drawing screen.
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&  Click the [Offline] button on the [Control]
screen.

6 Click the [Close] button to close the
[Control] screen.

7  To exit SWDraw2, select [File] -> [Exit]
from the menu or click the Close box ([x]
button) in the top-right corner of the
screen.

8  Exit Windows by selecting [Turn Off
Computer] from the Start menu, and then
turn off the computer.

9  Turn off the power of scanner controller.

10 Turn off the laser equipment.

11 (GWM-MHP/MHP2-000 only) Turn off the
chiller cooler to stop the water.

System shutdown is now complete.

(6) Stopping system operations

[Offline] button
Control ==
Offine
Soanner Enor
Layout Number = ErTre—
Updatz ][ Cancel T
Layaut Filename
SAMPLE.LME S
[ Batch Trandfer | Test Scan Start Gean
Status LaserContral
ControlDevics |  Ewemal
LD G [ wor
Guide OFF [ GuideON |
—
Shutter! G [ shemeiClose |
Shutter2 OFF [ Shulter Open |
Shutter3 OFF [ Shulter Open |
Shuterd OFF Shutter Dpen
Shullers OFF Shulter Open
Shulter& OFF Shutter Dpen
ScannerTemp. Cont| 0K
Contiol Mode [ toca [ Femoe |
Model Name:ML-30604
Board Na.ME20S7
e rpatee [Close] button

Close box ([x] button)

I CIPROGRA-\SWDRAW2 Dot SAWPLE(Offine) - SWDrav2 =Tl
Fil_Loser Control Edit_Adjustment Drow Layout Guides View Gid _Setting Help

B0« OYOYNS ?
D [Lia il Properties Value

* |overwrite AN 1
Fixed Wabbling.
Wobbling

Mode Defautt
Width (nm) 1,000
Frequency (Hz) 100
(Undate]

Polyine

(Crastane:

Circle[Auto]

LD: OFF_GUIDE OFF 5+

SHUL: OFF SHUZ: OFF SHUS: OFF ERROR NONE
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Chapter 3 Drawing Screen

1 Drawing S Struct
. rawing oscreen ostructure
o (= o |
( 1) Fie Laser Control Edit Adstment Draw Layout Gudes View Grd Setting Help
el *BEEEEERS CH?
T e = - ~rr—— =i oo ] W oo oo —
Draving Commend b
Square &
¢ Mo Default
| Line ¥ Width (mm) 1,000
£ Frequency (Hz) 100
| citctepanuery 2| (Update
@ i s
| sromac
&
[ sem ¢
[ Ppoine 6]
‘7 poctettines | | |¢
| crdepaue) i
£
: — (6)
i
£
ik
§
¥
3) i
£
i
(4)——| Entera command I =1 | ( )
5
LD: OFF GUIDE: OFF 51.0; . SHUI: OFF SHUZ: OFF SHUZ: OFF ERROR NONE———— (8)

(1) Menu bar and toolbar
The menu bar and toolbar offer functions used in preparing layout files. (Refer to
"Chapter 3-2. Drawing Screen Functions" (page 42) .)

(2) Drawing commands
These buttons are used for common drawing functions. (Refer to "Chapter 3-2.
Drawing Screen Functions" (page 42) .)

(3) Layoutarea

This area is used for drawing. The area within this circle corresponds to the
actual welding area. For drawing, figure selection, and other actions, you will use
the crosshair cursor (hereafter, “cursor”) or enter coordinates. The cursor can be
freely moved using the mouse.
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1. Drawing Screen Structure

¢

ATTENTION

Clicking the background of the layout area will display [Overwrite All], [Fixed
Wobbling] and [Wobbling] properties in the properties field.

[Overwrite All] allows you to specify the number of times of repeating the overall
layout (1 to 5000).

[Fixed Wobbling] allows you to repeat the overall layout until the laser scanning
stops. To apply the [Fixed Wobbling] function, the layout should consist of a single
part and be a single closed figure. When the layout includes multiple images, the
[Fixed Wobbling] function may not function.

[Overwrite All] and [Fixed Wobbling] cannot be used together. To enable a
function you select, click the [Update] button after inputting the number for
[Overwrite All] or putting a check mark for [Fixed Wobbling].

In the [Default] setting of Mode of [Wobbling], the [Wobbling] function in the [Sys-
tem Parameters] screen becomes enabled. Also, when both [Wobbling] in the
Drawing screen and [Wobbling] in the [System Parameters] screen are selected,
the [Wobbling] setting in the Drawing screen becomes enabled. (Refer to
"Chapter 5-4. System Parameters (Setting Laser Equipment Operating
Conditions)" (page 112) .)

(8)

Message display

Displays messages regarding operations.

History display

Displays a record of operations.

Properties field

Displays figure properties. You can change the properties here as needed.

Command field

For entry of single-byte numbers for coordinates, angles, radii, etc.

Status bar

Displays the current cursor position and ON/OFF status for the laser equipment.

Elements of the Status Bar

ltem

Function

Coordinate value

Displays cursor coordinates.

HV ON/OFF
LD ON/OFF

Displays ON when the laser equipment is running; OFF when stop-
ping.

GUIDE ON/OFF

Displays ON when the guide beam of the laser equipment is turned
on; OFF when turned off.

MSHU ON/OFF

Displays ON when the safety shutter 1 of the laser equipment is
open; OFF when closed.

SHU1 ON/OFF

Displays ON when the branch shutter 1 of the laser equipment is
open; OFF when closed.

SHU2 ON/OFF

Displays ON when the branch shutter 2 of the laser equipment is
open; OFF when closed.

SHU3 ON/OFF

Displays ON when the branch shutter 3 of the laser equipment is
open; OFF when closed.

Hard Error
ERROR NONE

Displays the error status. Hard Error is displayed when an error
occurs. ERROR NONE is displayed when no error occurs.

SWDraw2
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2. Drawing Screen Functions

2. Drawing Screen Functions

The following table lists the Drawing Screen menus and the corresponding functions.

Drawing Screen Functions (1 / 6)

Menu Submenu Button Function
File New Displays a new layout screen.

(See "Chapter 4-1.1. New (Creating New Layout Files)" (page
48) .)

Open Opens a layout file.
(See "Chapter 4-1.2. Open (Editing an Existing Layout File)"
(page 49) .)

Save Saves the open layout file under the same name.

B (See "Chapter 4-1.3. Save (Saving Layout Files)" (page 50) .)
Save As Saves the open layout file under a different name.

(See "Chapter 4-1.4. Save As (Saving Layout Files under a New
Name)" (page 50) .)

Save Layout
PrevVer

Saves the open layout file in the format of the previous version
to load the file in the version without hatching or repetition
functions (V00-02A and earlier of SWDraw2 or SWDraw).
Hatching is converted into polylines or deleted. Repetition is
initialized (fixed to 1).

(See "Chapter 4-1.5. Save Layout PrevVer (Saving Layout Files
in the Format of the Previous Version)" (page 51) .)

Import ->
Import DXF

Imports a DXF file created in CAD software.
(See "Chapter 4-2.1. Import DXF (Importing DXF Files)" (page
55) .)

Import ->
Import GWH

Imports a file created on the GWH-[1[1-[1[].
(See "Chapter 4-2.2. Import GWH (Importing GWH Files)"
(page 55) .)

Merge Layout

Imports a plurality of existing layout files to newly create a
merged layout.
(See "Chapter 4-3. Merging Layouts" (page 57) .)

Exit

Quits SWDraw?2. (See "Chapter 4-4. Exit" (page 59) .)

Laser Control

Control

Sends layout files performs welding, and sets control devices.
(See "Chapter 5-1. Control" (page 60) .)

Schedule

Sets the waveform creation method, the laser emission time,
and laser output parameters.

(See "Chapter 5-(1) Output conditions" (page 89) and "Chapter
5-(2) Output conditions" (page 101) .)

Batch Transfer

Transfers layout files to the scanner controller.
(See "Chapter 5-2.1. Layout File Transfer" (page 68) .)

Adjust

Sets the scanner operating conditions.
(See "Chapter 5-1.2. Scanner Adjust" (page 65) .)
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2. Drawing Screen Functions

Drawing Screen Functions (2 / 6)

Menu Submenu Button Function
Laser Control | System Specifies basic laser equipment operating conditions.
(continued) |Parameters — (See "Chapter 5-4. System Parameters (Setting Laser
Equipment Operating Conditions)" (page 112) .)
RS232C Setting Making communication settings on the GWM controller side in
B RS-232C communication between the control computer and the
GWM controller.
(See "Chapter 5-5. RS232C Setting" (page 119) .)
Event B Displays the contents of events.
Information (See "Chapter 5-6. Event Information" (page 120) .)
External I/0 Monitors the I/0 signals connected to the external I/O connec-
Monitor Test = tor.
lgl- ! (See "Chapter 5-7. External I/O Monitor Test" (page 121) .)
) P40
Edit Undo _ Undoes the previous action.
(See "Chapter 6-1. Undo (Undoing an Operation)" (page 122) .)
Redo B Repeats the action that was undone.
(See "Chapter 6-2. Redo (Redoing an Operation)" (page 122) .)
Delete B Deletes the selected figures.
(See "Chapter 6-3. Delete (Deleting a Figure)" (page 122) .)
Copy Creates a copy of the figures.
— (See "Chapter 6-4.1. Copy (Arranging Copied Objects)" (page
123) )
Copy and Copies and rotates figures.
Rotate — (See "Chapter 6-4.2. Copy and Rotate (Arranging Rotated
Copies)" (page 124) )
Copy and Copies and inverts figures.
Invert — (See "Chapter 6-4.3. Copy and Invert (Arranging Inverted
Copies)" (page 125) .)
Move B Moves figures.
(See "Chapter 6-5.1. Move (Moving Figures)" (page 126) .)
Move and Moves and rotates figures.
Rotate — (See "Chapter 6-5.2. Move and Rotate (Moving and Rotating
Figures)" (page 127) .)
Move and Moves and inverts figures.
Invert — (See "Chapter 6-5.3. Move and Invert (Moving and Inverting

Figures)" (page 128) .)

Edit Comment

Edits the created comment.
(See "Chapter 6-5.3. Move and Invert (Moving and Inverting
Figures)" (page 128) .)

Resize Sketch

Adjusts sketch size.
(See "Chapter 6-5.4. Resize Sketch" (page 129) .)

Array Copies the figure to create an array.

-> Create (See "Chapter 6-7.1. Creating Arrays" (page 131) .)

Array Clears arrays and returns it to the original figure.

-> Cancel ': :' (See "Chapter 6-7.2. Canceling Arrays" (page 132) .)
[ [

SWDraw2
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2. Drawing Screen Functions

Drawing Screen Functions (3 / 6)

Menu

Submenu

Button

Function

Adjustment

Trim

Removes or extends a portion of lines.
(See "Chapter 7-1.1. Trim (Deleting Parts of Lines)" (page 133)

Trim Junction

Trims unneeded lines from intersection of two lines.
(See "Chapter 7-1.2. Trim Junction (Deleting Extra Lines from
Junctions)" (page 134) .)

Selection Mode

N

Switches to Selection Mode.

(See "Chapter 7-2.1. Selection Mode (Switching to Selection
Mode)" (page 135) .)

Displays the properties of selected figures.

(See "Chapter 7-3.1. Using Properties" (page 137) .)

Rotation Mode

%

Rotates line segments in Selection Mode.
(See "Chapter 7-2.2. Rotation Mode (Rotating Line Segments in
Selection Mode)" (page 136) .)

Poly Resolve

Splits polylines created at their construction points into line
segments.
(See "Chapter 7-4. Poly Resolve (Splitting Figures)" (page 148)

Square Resolve

Splits squares into line segments or arcs.
(See "Chapter 7-5. Square Resolve (Splitting Squares)" (page
149) .)

Divide _ Divides figures created at any point.
(See "Chapter 7-6. Divide (Dividing Figures)" (page 150) .)
Arc to Poly B Divides arcs into polylines in the specified number.
(See "Chapter 7-7. Arc to Poly" (page 152) .)
Unite Joins two line segments or arcs into one.
— (See "Chapter 7-8. Unite (Joining Two Figures into One)" (page
153) .)
Unite Poly Joins two line segments into one automatically.
-> Auto — (See "Chapter 7-9.1. Auto (Joining Lines into One
Automatically)” (page 155) .)
Unite Poly Joins two line segments into one manually.
-> Manual — (See "Chapter 7-9.2. Manual (Joining Lines into One
Manually)" (page 156) .)
Fillet Rounds off corners created with two line segments or polyline

in the specified radius.
(See "Chapter 7-10. Fillet" (page 157) .)

Add Const. Pt

Adds a construction point.
(See "Chapter 7-11. Add Const. Pt" (page 159) .)

Delete Const.
Pt

Deletes a construction point.
(See "Chapter 7-12. Delete Const. Pt" (page 160) .)

Hatch to Poly

Converts hatching set in circles or squares into polylines.
(See "Chapter 7-13. Hatch to Poly" (page 161) .)

Scanning Order
-> Auto

Automatically sets the scanning order and direction of the
continuous objects in contact with the selected object.

(See "Chapter 8-2. Automatic Scanning Order Function" (page
163) .)

Scanning Order
-> Reverse

Switches the start and end points for the selected object.
(See "Chapter 8-3. Reverse Scanning Order Function" (page
168) .)
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2. Drawing Screen Functions

Drawing Screen Functions (4 / 6)

Menu Submenu Button Function
Adjustment |Scanning Order Indicates the continuous objects in contact with the selected
(continued) |-> Check object and the scanning direction.

(See "Chapter 8-4. Scanning Order Confirmation Function"
(page 171) .)

Draw Line Drawing Draws a line.

%lrr?;]niﬁgtson (See "Chapter 9-1. Line (Drawing Lines)" (page 175) .)

Polyline Drawing | Draws a polyline (polyline: a continuous line of multiple line
&O(E,rﬁig]ds' segments; e.g., a zig-zag).
button (See "Chapter 9-2. Polyline (Drawing Polylines)" (page 176) .)
Parallel Lines |Drawing Draws a line parallel to the current line.
(ommands' | (See "Chapter 9-3. Parallel Lines (Drawing Parallel Lines)"
Lines] button (page 190) .)
Square Drawing | Draw a rectangle.
Fsogﬁrarﬁl%it_ (See "Chapter 9-4. Square (Drawing Rectangles)" (page 191) .)
ton
Circle [Manual] [Drawing  |Draws a circle with overlap.
%ﬁ;ﬁand& (See "Chapter 9-5.1. Drawing Circles with Overlap (Manual)"
[Manualll (page 194) .)
button
Arc Draws an arc of specific radius.
— (See "Chapter 9-6. Arc (Specifying a Radius to Draw an Arc)"
(page 198) .)
3-Point Arc Drawing | Draws an arc from three specific points on a circle.
%Oglorfringfd (See "Chapter 9-7. 3-Point Arc (Specifying 3 Points to Draw an
button Arc)" (page 200) .)
Spot Drawing Draw a dot.

Commands: | (See "Chapter 9-8. Spot (Drawing Dots for Spot Welding)" (page
[Spot] button

201) .)
Axis Control Drawing Com- | Arranges the axis control command.
FAli?sd SC ontrol] (See "Chapter 9-9. Axis Control (Communicates with External
button Devices)" (page 202) .)
Circle [Auto] Drawing | Draws a conventional circle.
%ﬁ;ﬁa&ﬁoﬂ (See "Chapter 9-5.2. Drawing Conventional Circles (Auto)"
button (page 196) .)
Comment Adds a comment for layout data regardless of scanning.

(See "Chapter 9-10.1. Creating a Comment" (page 205) .)

Layout Align Left B Aligns figures to the left.
(See "Chapter 10-1. Align Left" (page 208) .)
Align Right — Aligns figures to the right.
Align Top — Aligns figures to the top.
Align Bottom — Aligns figures to the bottom.
Center B Centers figures horizontally.
Horizontally
Center Centers figures vertically.
Vertically N

SWDraw2
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2. Drawing Screen Functions

Drawing Screen Functions (5/ 6)

Menu Submenu Button Function
Layout Justify B Justifies figures horizontally.
(continued) |Horizontally
Justify B Justifies figures vertically.
Vertically
View Zoom Extents Narrows view to the area containing the figures.

(See "Chapter 11-1. Zoom Extents" (page 212) .)

Zoom All Restores the default view.

100%

Zoom In Zooms in the full view.

Zoom Selection Zooms in on the selected area.

Zoom Out Zooms out the full view.

Pan Shifts the field of view to focus on specific coordinates.

Show/Hide Grid

Shows or hides grid lines.
(See "Chapter 11-7. Show/Hide Grid" (page 215) .)

Refresh Updates the screen display.
Grid Show/Hide Shows or hides the sketch.
Sketch (See "Chapter 11-9. Show/Hide Sketch" (page 215) .)
Edit Sketch Switches Sketch Edit mode on or off.
(See "Chapter 11-10. Edit Sketch" (page 215) .)
Show/Hide Shows or hides the overlap portion of square object.
Overlap (See "Chapter 11-11. Show/Hide Overlap" (page 215) .)

Specifies grid spacing.
(See "Chapter 12-1. Grid Spacing" (page 216) .)

Grid Spacing

Grid Origin Positions the grid.

(See "Chapter 12-2. Grid Origin" (page 217) .)

Allows selection of elements to snap to the grid.
(See "Chapter 12-3. Snap Setting" (page 218) .)

Snap Setting

Activates or deactivates angle correction.
(See "Chapter 12-4. Angle Correction" (page 219) .)

Angle
Correction

Distance Mea- Measures the distance between specified two points.

surement (See "Chapter 12-5. Distance Measurement" (page 219) .)
Setting Preferences Used to specify operation involving basic application functions.
(See "Chapter 13-1. Preferences" (page 220) .)
Help About Displays SWDraw?2 version information.
SWDraw?2 (See "Chapter 15-1. About SWDraw2 (Checking SWDraw2

Version Information)" (page 230) .)

~@ | as
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2. Drawing Screen Functions

Drawing Screen Functions (6 / 6)

Menu Submenu Button Function
Help About the Con- Displays the Scanner Controller Software Version.
(continued) |troller — (See "Chapter 15-2. About the Controller (Checking the
Scanner Controller Software Version)" (page 230) .)

SWDraw2
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File

1. Creating, Saving and Transferring Files

1.1. New (Creating New Layout Files)

The layout and welding conditions for figure data for welding are saved in a layout
file. You must prepare a new layout file to create new welding data.

Follow the steps given below to create layout files.

Only one layout file can be open at any time. Save and close any layout files you

CAUTION are in the process of creating before opening others.

1  Click the [New Layout] button from the toolbar or select [File] -> [New Layout] from
the menu.

The new layout file is created with a blank layout area.

)
EdtAdpstment Draw

- o Eayss s eusGuisceg s
Al *mEERRERCE?
- e
3

LD: OFF GUIDE: OFF /<. SHUL: OFF SHUZ: OFF SHU: OFF ZRROR NONE

2  Ifyou do not save the file, it will not be stored as a layout file in the work folder. You
must save the file after creating the layout.
For details of how to save files, refer to "Chapter 4-1.3. Save (Saving Layout Files)"
(page 50) .

SWDraw2



1. Creating, Saving and Transferring Files

1.2. Open (Editing an Existing Layout File)

Follow the steps given below to edit existing layout files.

Only one layout file can be open at any time. Save and close any layout files you
are in the process of creating before opening others.

CAUTION

1  Click the [Open Layout File] button from the toolbar or select [File] -> [Open Layout]
from the menu.

This displays the [Open Layout] screen.

2  Select the file to edit.

Open Layout @
/
SAMPL
Select the file.
Switch View | | Copy ‘ | Fiename | | Delete ‘
Filenarne: SAMPLE ok Caniel
Used Schedule: 0O

Click the [Switch View] button to view a list of filenames instead of thumbnails.

ATTENTION

3  Click the [OK] button.
After the layout file opens, the welding data is displayed in the layout area.

SWDraw2
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1. Creating, Saving and Transferring Files

1.3. Save (Saving Layout Files)

You can save layout files as shown below.

1 With the layout file open, click the [Save Layout] button from the toolbar or, from the
menu, select [File] -> [Save Layout].

The layout file has now been overwritten, and you will see a message confirming that the layout has
been saved. Click the [OK] button to close.

1 The message “Transfer layout file?” is displayed.
Click the [Yes] button to perform operation from layout data transfer to laser scan-
ning. (For details, refer to "Chapter 4-1.6. Layout File Transfer" (page 52) .)
Click the [No] button to return to the Drawing screen.

1.4. Save As (Saving Layout Files under a New Name)

Save layout files as follows.
1  From the menu, select [File] -> [Save Layout As].

The [Save Layout As] dialog is displayed.

2  Enter the filename in [Filename].

Save Layout As @
SAMPLE
. Switch View
Enter the filename. \\
Filenarne: SAMPLE Caniel

information) for the filename.

CAUTION « Symbols (V:*?"<>|), one-byte space, CON, AUX, COM1 to COM9, LPT1 to
LPT9, PRN, and NUL may not be used in filenames.

j » Enter up to 255 single-byte characters (including drive name and path

Click the [Switch View] button to view a list of filenames instead of thumbnails.
The setting remains even after restarting SWDraw2.
ATTENTION
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1. Creating, Saving and Transferring Files

1.5.

Click the [OK] button.

The layout file has now been overwritten, and you will see a message confirming that the layout has
been saved. Click the [OK] button to close.

Save Layout As

Layout saved.

[OK] button

The message “Transfer layout file?” is displayed.

Click the [Yes] button to perform operation from layout data transfer to laser
scanning. (For details, refer to "Chapter 4-1.6. Layout File Transfer" (page 52) .)
Click the [No] button to return to the Drawing screen.

Save Layout PrevVer
(Saving Layout Files in the Format of the Previous Version)

Save layout files in the format of the previous version as follows.

1
2

t Swiitch View
Enter the filename. __ | (Sustch view |

From the menu, select [File] -> [Save Layout PrevVer].

If hatching exists, a message is displayed.

Click the [Yes] button to convert hatching into polylines. (For details, refer to "Chapter
7-13. Hatch to Poly" (page 161) .) Click the [No] button to delete hatching.
Repetition is also initialized.

The [Save Layout PrevVer] dialog is displayed.
Enter the filename in [Filename].

Save Layaut PrevVer X

O

-
)

m,

37Ah_osd les 3Fhh_osd Tea_ 37Ah_osd les_a

D

37Ah_osd lea_new 374k went_lea 37Ah_went_Tea_new

O

Im

Filenarne: Ok Cancel

» Enter up to 255 single-byte characters (including drive name and path

A information) for the filename.
CAUTION » Symbols (V:*?"<>|), one-byte space, CON, AUX, COM1 to COM9, LPT1 to
LPT9, PRN, and NUL may not be used in filenames.

51
SWDraw2

34 ¢y Jeydeyn



1. Creating, Saving and Transferring Files

1.6.

Click the [Switch View] button to view a list of filenames instead of thumbnails.
The setting remains even after restarting SWDraw2.
ATTENTION

4

Click the [OK] button.

The layout file has now been overwritten, and you will see a message confirming that the layout has
been saved. Click the [OK] button to close.

Save Layout Prev...

Layout saved.

[OK] button

Layout File Transfer

This step transfers the created layout file to the scanner controller. The scanner con-
troller manages layout files by file numbers. You must assign a number to the file.

The layout file can be transferred to the scanner controller as follows.

1

The message “Transfer layout file?” is displayed after file saving. Click the [Yes] but-
ton.

The following sequence differs according to the status of layout file and layout number. The sequence
is explained in 1.6.1 to 1.6.4.

&

Data transfer

9 Trensfer layout file?
Yes Ne

[Yes] button

Click the [Yes] button to display the [Control] screen. In the [Control] screen, you can
control the laser such as laser scan. (For details, see "Chapter 5-1. Control" (page
60) .)

You will return to the Drawing screen by clicking the [No] button.
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1. Creating, Saving and Transferring Files

1.6.1. Layout File is Transferred and Layout Number is the Same

1 The message “File transfer complete” is displayed. Click the [OK] button.

1.6.2. Layout File is Transferred and Layout Number is Different

1  To transfer the layout file, click the [Yes] button.

You will return to the Drawing screen without transferring the layout file to the scanner controller by

clicking the [No] button.

Data transfer

2\ Transfer layout file?
"~ Layeut number (Active Layout) will be changed.
Layout number (Active Layout)

Mumber of current: 2
MNumber after transfer: 1

[
[Yes] button

2  Atfter transfer is complete and the message that the layout number has been changed
to that of the transferred layout file, click the [OK] button.

Data transfer =

File transfer complete.

Layout number has been changed.
Layout number(Active Layout)
Before transfer: 2
After transfer 1

[OK] button

When [Control Mode] is [Remote], the layout number (active layout) of the scan-

A ner controller is not switched. (For details, refer to "Chapter 5-2. Dara Transfer
(Transferring, Deleting, and Copying Layout File)" (page 67) .)

CAUTION

SWDraw2
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1. Creating, Saving and Transferring Files

1.6.3. Layout File is Not Transferred and Layout Number is the Same

1 The [Batch Transfer] screen is displayed.

Batch Transfer

Lapouts Avallable For Transfer [ SWDraw2(PC) |

Select the layout file.— | |

Select the layout
number.

SAMPLE

1 Sl 5

2

3

: \
5

6

7

8

Seectal || Deloie Copy Seectal || Dete | [ Upload

Used Scheche:

2  Select the layout file from the thumbnail at the left, and double-click the layout
number to be assigned to the layout file from the list at the right.

3  Click the [Upload] button.
The message “File transfer complete” is dipalyed. Click the [OK] button to close.

4 Click the [Close] buton to close the [Batch Transfer] screen.

1.6.4. Layout File is Not Transferred and Layout Number is Different

Operation 1s the same as 1.6.3.

After transfer is complete and the message that the layout number has been changed
to that of the transferred layout file, click the [OK] button.

Data transfer =

i File transfer complete.
Layout number has been changed.
Layout number(Active Layout)

Before transfer: 2
After transfer 11

[OK] button

When [Control Mode] is [Remote], the layout number (active layout) of the scan-
A ner controller is not switched. (For details, refer to "Chapter 5-2. Dara Transfer
CAUTION (Transferring, Deleting, and Copying Layout File)" (page 67) .)
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2. Importing Files

2. Importing Files

2.1. Import DXF (Importing DXF Files)

DXEF files created with CAD software can be imported and arranged in layout files.

A Only DXF files created using AutoCAD are supported.
CAUTION

« DXF data that can be imported: lines, circles, arcs, ellipses, elliptical arcs, bro-
ken lines, text, curves, blocks (parts), and dots.

* When a DXF file is imported, the origin specified within the CAD program is
used as the center coordinate for welding. Thus, adjust the origin accordingly

ATTENTION within the CAD program before you import the file.

» Use DXF files in ASCII format. Binary files are not supported.

Follow these steps to import a DXF file. Imported DXF files can be used as sketches.
1  From the menu, select [File] -> [Import] -> [Import DXF].
You will see the [Open] screen.

2 Select the DXF file to import.
To use the imported DXF file as a sketch, select [Import As Sketch].

£ Open (=)
Lock in Data - 0fPE-
. Name ’ Date modified Type
= | SCHEDULE 10/16/20135:22PM  File folder
RecentPlaces | 1500, duf 10/16/2013 6:51 PM  DXF File
- [ sample.chd 10/16/20136:5LPM  DXF File
Desktop
Libraries
Check this box to use s
) Computer
the file as a sketch. -
w ;
Network
Fie name: - -
Files of type: DXF File (") -] [ Caneel |
INC] Impart s Sketch

3  Click the [Open] button.
The DXF file is imported and displayed in the layout area.

2.2. Import GWH (Importing GWH Files)

Files created with other laser equipment software can also be imported and arranged
in layout files.

1  From the menu, select [File] -> [Import] -> [Import GWH].

You will see the [Open] screen.

SWDraw2
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2. Importing Files

2  Select the GWH file to import.

£ Open (=)
Lock in Data - 0fPE-
- Name ’ Date modified! Type
e SCHEDULE 10/16/20135:22 P File folder
Recent Places |54 10/16/2012 651 PM Text Docu
- || sample 14/18/2007 11:53 AM  Text Docu
[test 10/16/20136:50PM  Text Docu
Desktop
aLls
Libraries
Computer
.: q W v
" = ,  Fleram= “u -
etwork
Files of type: GWH File ") - [ Cancel |
Open as read-orly

3 Click the [Open] button.

This displays a message that confirms that you have imported. Also, the offset values set in GWH
files are displayed. Record the values accordingly. Click the [OK] button to close.

Import GWH =

@ mported. Successfully.
W' The X Offset value is 1.234mm
The ¥ Offset value is -1.234mm

The GWH file is imported and displayed in the layout area.
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3. Merging Layouts

3. Merging Layouts

Import a plurality of existing layout files to newly create a merged layout.

3.1. Merged Elements

Elements are as follows.

Type Availability Remarks

Line O

Circle Including hatching

Arc

Square Including hatching

Polyline

Spot
Axis Control

Comment

Sketch

x|O|O|O|O|O0|0|0O

O : Available x: Unavailable

3.2. Merge Layout (Merging Existing Layout Files)

1  Select [File] -> [Merge Layout] from the menu.

This displays the [Merge Layout] screen.
2  Select the file to merge.

[ Merge Layout

/4_[031'1 anual

Select the file.

__Swilch\-"w‘j _. Copy Renarms _. Delete ]

e test_003Manal ok |[ Conce |
Used Schedule: 0

57
SWDraw2
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3. Merging Layouts

Click the [Switch View] button to view a list of filenames instead of thumbnails.

ATTENTION

3  Click the [OK] button.

When the number of use elements is less than 1000 including the file to merge, the selected welding
data is displayed in the layout area. When it is 1000 or more, the message “The number of the object
is the limit. Is it continued?” is displayed.

Merge Layout E3

i The number of the object is the limit. Is it continued?

[ [LA(Y) H LAZ(N) |

Click the [Yes] button to merge up to 1000 objects. Click the [No] button to close the screen without
merging layouts.

The scanning order of the merged elements is added after the last object currently created.

4 Save the created merged layout file as new file accordingly.
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4. Exit

1  To exit SWDraw2, select [File] -> [Exit] from the menu or click the Close box ([x]
button) in the top-right corner of the screen.

2 NoName(of raw2 =
AdwstmentDraw ew Gt

‘wm-@seac-@? Close box
([x] button)

T

,,,,,

Crcle{Monuel]

3PaintAre

LD: OFF GUIDE: OFF /. SHUL: OFF SHU2: OFF SHU: OFF ZRROR NONE

For system shutdown, refer to "Chapter 2- (6) Stopping system operations" (page 38) .

SWDraw2
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Chapter 5 Laser Control

1. Control

The [Control] screen allows layout files to be sent, welding to be performed, and
control devices to be set. This section provides an overview of the [Control] screen.

1.1. [Control] Screen Arrangement

The following screen is for GWM-PFL (ML-3060A). Available buttons and condi-
tions differ depending on the connected model.

ATTENTION
Control @
(1) — Offine
| Scanner Error il |
Layout Mumber 1= W (3)
Update || LC. | —
(2) pdate ance RAG
Layout Filename ]
SAMPLE.LMB e
 Eatch Transfer | ‘ Test Scan ‘ ‘ Start Scan +— (4)
Status LazerControl
Control Device External
LD [ om LD OFF
Guide | oFF Giuide ON
Shutterl | OM Shuitter Close
Shutter2 | OFF Shutter Dpen
(6) —
Shutter3 | OFF Shutter Dpen
Shutterd OFF Shutter Dpen
Shutters OFF Shutter Dpen
Shutters OFF Shutter Dpen
Scanner Temp. Cont. QK
Contral Mode | Local Remate
Model Mame:bL-30604
(6) Board Mo.:ME2097
Scanner Type:lntegrated type
Model Obtained:OF.
e —1 (8
(7) Origin Position Cloze ( )
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1. Control

(1) [Online)/[Offline] button
Click the [Online] button to enable USB communication.
Click the [Offline] button to disable USB communication.

A Reboot SWDraw? if the model set when SWDraw2 is offline is different from the

CAUTION

model connected when it is online.

(2) Scanner

Confirms the scanner status and sets the scanner. The following items can be set.

Scanner Settings

Item Setting Details

Layout Number Selects the layout number for welding.

Layout Filename |Displays the filename for the layout number selected in [Layout

Number]. Click the [Update] button to update the filename for the
layout number set in [Layout Number]. Click the [Cancel] button to
return [Layout Number] to the last update status.

[Batch Transfer] button

This button is used to transfer layout files to the scanner controller and per-
form file maintenance such as deleting and copying of the layout file on the
scanner controller. Click this button to display the [Batch Transfer] screen.
(For details, refer to "Chapter 5-2. Dara Transfer (Transferring, Deleting, and
Copying Layout File)" (page 67) .)

(3) Error

[Hard Error] lamp
Lights if an error occurs in the scanner controller or laser equipment.

[Error Reset] button

Click this button to reset errors. You cannot resume welding unless you clear
the error status using this button.

[RAS] button

Clicking this button displays the [RAS Status] screen to check the error
details.

RAS Status =

Enor Code Time. Details Corrective Measures

& signal from the: oscillator is abrnormal

182 2013/10/1615:28:30 | ILLEGAL OSCILLATOR SIGNAL
Cansult Mipachi Corp.

|4 valid schedule does not have entered

21138 2013/1041613:26:55 | SCHEDULE READY SIGNAL TIMEOUT] =00
or the laser device is not ready

& signal from the oscillator is abnarmal.

a2 2013/1041515:16:00 |ILLEGAL DSCILLATOR SIGNAL
Consult Miyachi Corp

Thereis 2 problem with the controller,
41075 2013/10/18 18:38:25 | Controller Enor IF the error persists after restarting,
contact your Miyachi representative.

A srmergency stop signal has bieen race-
5 1022 2013/10416 18:17.54 | Emergsnicy Stop ON ived Clase the extemnal emergency stop
input st of the atsrnal 140 cortrol

connector.

SWDraw2
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1. Control

Click the [Save] button on the [RAS Status] screen to save the error details as
CSV data. Click the [OK] button to close.

VAN

CAUTION

Limitations on filenames when saving data

» Enter up to 255 single-byte characters (including drive name and path
information) for the filename.

» Symbols (V:*?"<>|), one-byte space, CON, AUX, COM1 to COM9, LPT1 to
LPT9, PRN, and NUL may not be used in filenames.

(4) Start

Performs scanning. Click the [Start Scan] button to output the laser or the [Test
Scan] button not to output the laser.

AN\

CAUTION

External signals and the schedule-switching signal of the laser equipment are
output whether laser is output or not.

o [Start Scan] Button

Click this button to display the [Laser Scanning Ready] screen.

Laser Scanning Ready

Scanning Time: 3z

VAN

Click the [Start] button to start welding. Once welding starts, the button cannot
be used until welding ends. Welding stops automatically when there are no more
figures to scan.

¢

ATTENTION

When 5 seconds has passed while the mouse cursor is placed over the [Start]
button on the [Laser Scanning Ready] screen or immediately after completion of
laser scanning, the screen is locked for safety and the following screen appears.
Click the [OK] button to return to the [Laser Scanning Ready] screen.

SWDraw2 ==

! X Safety Interlock Activated. It returns when the OK button is pushed.

d

ATTENTION

When the [Start Scan] button is clicked with the <Enter> key or the <Space> key
on your keyboard pressed, the following screen appears. To start welding from a
keyboard, press the <Enter> key or the <Space> key with pressing the <Shift>
key and click the [Start Scan] button.

SWDraw2 ===

i Pleaze push the ENTER key to the start while pushing the SHIFT/SPACE
key.
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1. Control

* [Test Scan] Button
Click this button to display the [Test Scanning Ready] screen.

TestScanning Ready @
Scanning Time: B

Click the [Start] button to start test welding. Laser is not output. Once test
welding starts, the button cannot be used until welding ends. Welding stops
automatically when there are no more figures to scan.

Status Laser Control

Displays the system status as detected through the network in the left. The laser
equipment can be controlled using the buttons in the right.

Status indications

ltem Indication Meaning
Control Panel The laser equipment is controlled independently.
Device External |The laser equipment is controlled by the scanner controller.
HV/LD ON The laser equipment is running.
OFF The laser equipment is stopped.
Guide ON The guide beam is on.
OFF The guide beam is off.
Main ON The main shutter inside the laser equipment is open.
Shutter OFF The main shutter inside the laser equipment is closed.
Shutterl - |ON The branch shutter inside the laser equipment is open.
3 OFF The branch shutter inside the laser equipment is closed.
Scanner |OK The flow rate of the scanner head cooling system is within the
Tempera- appropriate range.
ture NG The flow rate of the scanner head cooling system is outside the
appropriate range.
Control Local The scanner controller is controlled locally.
Mode Remote |The scanner controller is controlled remotely.

« [HV ONJ/I[LD ONJ/[HV OFFI/[LD OFFI button
Click the [HV ONI/[LD ON] button to turn on the laser equipment. A message
is displayed while the system is starting up.
Click the [HV OFFJ/[LD OFF] button to stop the laser equipment. A message
is displayed while the system is stopped.

A Do not shut off the power while a message is displayed. Otherwise, the life of the

CAUTION laser equipment may be significantly reduced.

e [Guide ON]/[Guide OFF] button
Click the [Guide ON] button to turn on the guide beam. The guide beam will
be emitted when scanning. The laser beam is not emitted with a state where

SWDraw2
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1. Control

the [Guide ON] button is clicked.
Click the [Guide OFF] button to turn off the guide beam. The guide beam will

not be emitted when scanning.

beam may be difficult to see. In such a case, move the guide beam to the origin
CAUTION once and check the position with a white paper.

c Depending on a workpiece or the lens configuration, the position of the guide

 [Shutter Openl/[Shutter Close] button
Click the [Shutter Open] button to open the branch shutter built in the laser
equipment.
Click the [Shutter Close] button to close the branch shutter built in the laser
equipment.
(6) Hardware information

Displays the information of the connected equipment.

(7) [Origin Position] button

Click this button to return the scanner to the origin.

(8) [Close] button
Click this button to close the [Control] screen.

SWDraw2



1. Control

1.2. Scanner Adjust

Select [Laser Control] -> [Adjust] on the menu to set the scanner operating conditions.

First, the [Enter Password] screen is displayed.

Enter Password

Fleaze enter password

| Change | [ QK ] | Cancel

No password is set by default, and so pressing the [OK] button opens the [Scanner
adjust] screen.

The following items can be set on the [Scanner adjust] screen.

Scanner adjust - Model: ML-3030AS (55|
Scanner 1 Sanner 2 Scanner 3
/| Contral Control Control
Lens 14 -F30E[SAR 160mm) | | 14 - F206[S0R 150mm] 14 - F30E[S AR 150mm)
Gain = 1000000 1000000 1000000
Gain'Y 1000000 1000000 1000000
Test Gain» 1000000 0 0
Test Gain'y 1000000 0 0
Guide Gain ¥ 1000000 1} 0
Guide Gain v 1000000 0 0
Distortion % 5500 -5500 -5500
Distartion ¥ 11000 11000 11000
foks 0.000000 0.000000 0.000000
Offeet % 0.000 0.000 0.000
Oftset 'y 0.000 0.000 0.000
Angle of Riotation 0.000000 0.000000 0.000000
[ Twnsfer | [ Close |

Scanner Adjust Settings
Item Setting Details Setting Range
Scanner 1 to 3 | Control Sets whether or not to use the —
*1 corresponding number scanner. Check

the checkbox for the scanner number to
be used to set the scanner operating
parameters.

Lens Sets the lens type. —

Gain X Sets the scaling factor for the X- 0 to 10000000
coordinate output values.

Gain' Y Sets the scaling factor for the Y- 0 to 10000000
coordinate output values.

Test Gain X |Sets the scaling factor for the X- 0 to 10000000
coordinate output values in a test start.

Test Gain Y |Sets the scaling factor for the Y- 0 to 10000000
coordinate output values in a test start.

Guide Gain |Sets the scaling factor for the X- 0 to 10000000

X coordinate output values when the
guide beam function is on.

Guide Gain |Sets the scaling factor for the Y- 0 to 10000000

Y coordinate output values when the
guide beam function is on.

SWDraw2
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1. Control

Scanner Adjust Settings
ltem Setting Details Setting Range
Scanner 1 to 3 |Distortion X |Sets the X-coordinate lens distortion -32767 to 32767
*1 correction coefficient.
Distortion Y |Sets the Y-coordinate lens distortion -32767 to 32767

correction coefficient.

Axis Sets the scanner X/Y-axis intersection -45° to 45°
angle correction value.

Offset X2 Sets the distance moved in the X-axis. | -280.00 to 280.00

Offset Y2 Sets the distance moved in the Y-axis. | -280.00 to 280.00

*1 The setting is effective for the connected scanner (controller) only.

*2 Input the value in view of the value set in the [System Parameters] screen.

Note: To set (or change) the password, click the [Change] button on the [Enter
Password] screen, and set the new password on the [Change Password] screen.

Change Password @

Old Pazzword

Mew Password

Canfirm Mew Password
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2. Dara Transfer (Transferring, Deleting, and Copying Layout File)

2. Dara Transfer
(Transferring, Deleting, and Copying Layout File)

This step transfers the created layout file to the scanner controller. The scanner con-
troller manages layout files by file numbers. You must assign a number to the file.

The layout file can be transferred to the scanner controller as follows.
Open the [Batch Transfer] screen with any of the following methods.
 Click the [Batch Transfer] button on the toolbar.

» From the menu, select [Laser Control] -> [Batch Transfer].

¢ From the right-click menu, select [Laser Control] -> [Batch Transfer].
 Click the [Batch Transfer] button on the [Control] screen.

The [Batch Transfer] screen is displayed.

Batch Transfer

lable For Transfer [ SWDaw2(PC) | Transferred Layouts | Controller(CF card) |

SAMPLE

Selectél || Delete Copy SelectAll | | Delete Upload

Used Schedule:

Close

[Batch Transfer] Screen Function List

Button Function
Select All Selects all files.
Delete Deletes the selected files. Multiple files can be selected.
Copy Copies the selected layout figure to a file. (Save As)
Upload Transfers the file.
Used Schedule Displays the used schedule number.
View Switches the file display between thumbnail display and filename
list display.
Close Closes the [Batch Transfer] screen.

Click the [Switch View] button to view a list of filenames instead of thumbnails.
The setting remains even after restarting SWDraw?2.
ATTENTION

The procedure to transfer the layout file and each operation is as follows.

SWDraw2
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2. Dara Transfer (Transferring, Deleting, and Copying Layout File)

2.1. Layout File Transfer

This step transfers the created layout file to the scanner controller. The scanner con-
troller manages layout files by file numbers. You must assign a number to the file.

1  Select a layout file from the [Layouts Available For Transfer] on the left, and a layout
number to be assigned to a layout file from the [Transferred Layouts] on the right. To
select them, there are two ways:

* Click and double-click
Single-click the desired layout file in [Layouts Available For Transfer] on the
left, and then double-click the desired number in [Transferred Layouts] on the
right.

* Drag and drop
Select a file from [Layouts Available For Transfer] on the left (shown with a
red frame in thumbnail display) and drag it. After successful file dragging, the
mouse cursor changes. (The layout file is displayed around the mouse cursor.)
Then, a red frame is displayed when the mouse is placed over the desired
number in [Transferred Layouts] on the right. Drag it there.

2 Repeat step 2 to assign layout numbers to all files to be transferred.
Files to be transferred are identified by a check mark next to the filename in the list on the right.

Uncheck the file names if you decide not to transfer particular files. For clearing, refer to "Chapter 5-
2.2. Clearing Transfer of Layout File and Changing the Transfer Reservation Number" (page 70) .

To transfer the transferred file again, double-click the desired number in
[Transferred Layouts] on the right with selecting nothing in [Layouts Available For
Transfer] on the left. When transfer is reserved, a check mark is placed. The file
to be transferred again should be displayed on [Layouts Available For Transfer]. If
ATTENTION not, you cannot transfer it again. (A check mark is not placed.)

when “A.LMB” has been transferred to No. 1, “A.LMB” cannot be transferred to
CAUTION the number other than No. 1.

ﬁ The transferred file cannot be transferred to the other number. For example,

3  Click the [Upload] button.

When the layout number does not change, a confirmation message is displayed after successful file
transfer. When the layout number changes, the message which shows layout numbers of [Before
transfer] and [After transfer] for the layout number (active layout), and the layout number which is
ready for laser scanning via the [Control] screen or the external I/O is newly set for [Layout Number]
on the [Control] screen as a layout number of [After transfer]. Click the [OK] button to close the
dialog.

Data transfer =

i File transfer complete.
Layout number has been changed.
Layout number(Active Layout)
Before transfer: 2
After transfer 1

[OK] button
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2. Dara Transfer (Transferring, Deleting, and Copying Layout File)

When two or more layout files are transferred, the layout file with the biggest

CAUTION number is set as the layout number (active layout).

When the [Control Mode] is [Remote], the layout number (active layout) is not
switched since the control by the external 1/0O has priority.

When the layout number of the transferred layout file and the current layout num-
CAUTION ber set for the scanner controller are different, a message that the layout number
does not change is displayed.

4 Click the [Close] button to close the [Batch Transfer] screen.

5 A message that asks whether or not to perform laser scanning is displayed.
When the [Yes] button is clicked, the [Control] button is displayed. (For details, refer
to "Chapter 5-1. Control" (page 60) .)
You will return to the Drawing screen by clicking the [No] button.

All selected layout files have now been transferred to the scanner controller.

The transferred layout file is saved in the ZIP folder in CF (compact flash) of the laser
equipment as a compressed file (ZIP format). The layout data with extensions INF,
LID, LMB, and LOS are compressed. Also, the current SWDraw?2 version is copied in
the version information of INF file. The filename of compressed file is the same as that

of transferred layout file.
If the ZIP folder does not exist, it is automatically created.

When a layout file transferred to the scanner controller is deleted, the ZIP file is also
deleted. However, the created ZIP folder is not deleted even if all transferred layout
files are deleted.

SWDraw2
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2. Dara Transfer (Transferring, Deleting, and Copying Layout File)

2.2.

Clearing Transfer of Layout File and Changing the Transfer Res-
ervation Number

2.2.1.

Clearing Selection of [Layouts Available For Transfer]

2.2.2.

The selected layout file in [Layouts Available For Transfer] on the left can be cleared
as follows.

Thumbnail display:

¢ Click the selected file again.
¢ Click a blank thumbnail.

List display:

¢ Click the selected file again.

Clearing Transfer Reservation of [Transferred Layouts]

To clear transfer reservation of “reserved” layout file which has a check mark in
[Transferred Layouts] on the right, double-click the desired file. At this time, opera-
tion differs according to whether the file selected in [Layouts Available For Transfer]
on the left is the same or different.

When nothing is selected in [Layouts Available For Transfer] on the left or the file
[Layouts Available For Transfer] on the left and the filename selected in [Transferred
Layouts] on the right is the same, transfer reservation is cleared by double-clicking
the desired layout file in [Transferred Layouts] and a check mark is taken off.

But, the files selected in [Layouts Available For Transfer] on the left and [Transferred
Layouts] on the right are different and the file selected in [Layouts Available For
Transfer] on the left has not been transferred, transferring the file selected in
[Layouts Available For Transfer] on the left is reserved by double-clicking. (A new lay-
out file transfer is reserved.)

For example, when “A.LMB?” is selected in [Layouts Available For Transfer] on the left
and “B.LMB?” is selected in [Transferred Layouts] on the right, “A.LMB” transfer is
reserved by double-clicking “B.LMB.” Since the files in [Layouts Available For
Transfer] on the left and [Transferred Layouts] on the right are the same, transfer res-
ervation is cleared by double-clicking “A.LMB” again with this state.

Also, transfer reservation can be cleared with dragging and dropping. Drag the
reserved layout file and drop it outside the frame of [Transferred Layouts] on the
right. A confirmation message appears. Click the [Yes] button to clear transfer reser-
vation or click the [No] button to cancel.
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2. Dara Transfer (Transferring, Deleting, and Copying Layout File)

2.2.3.

Reservation cannot be cleared depending on sequence of transfer reservation.
Transfer reservation cannot be cleared under the condition that a layout file with
the same name is transferred to two numbers.

Example) “A.LMB” and “B.LMB” are displayed in [Layouts Available For Transfer],
and “A.LMB” has been reserved at No. 1.

1. Reserve “B.LMB” transfer at No. 1. (“A.LMB” overwrites “B.LMB.”)
2. Reserve “A.LMB” transfer at No. 2.
3. Clear transfer reservation of No. 1.

A After the above procedures, the following message appears and transfer reserva-
CADTION tion in step 3 cannot be cleared. This is because “A.LMB” is restored at No. 1 by
clearing transfer reservation of No. 1 and the contradiction of transferring “A.LMB”

to both No. 1 and No. 2 is generated.

Batch Transfer =)

A layeut after the cancellation is going to already transfer it to other layeut
numbers, I cannot cancel it.

Layout Number 2

Layout Name : A.LMB

In this case, you can also clear No. 1 by clearing “A.LMB” at No. 2 in first.

Changing Transfer Reservation Number of [Transferred Layouts]

The transfer reservation number can be changed with dragging and dropping.

When the layout file is displayed in [Layouts Available For Transfer] on the left and
reserved (checked) but not yet transferred to the scanner controller, its transfer reser-
vation number can be changed with dragging and dropping it to the other number.

For example, “A.LMB” transfer is reserved at No. 10. To change it to No. 15, drag
“A.LMB” at No. 10 and drop it at No. 15. It can also be dropped to the transferred lay-
out file. (It is overwritten.)

However, the transfer number of the layout file already transferred to the scanner
controller cannot be changed in this way. You need to transfer the file to a new number

again after deleting it.
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2. Dara Transfer (Transferring, Deleting, and Copying Layout File)

2.3. Layout File Delete

This step deletes the layout file.

2.3.1. Layouts Available For Transfer

1

Select a layout file to be deleted from the [Layouts Available For Transfer] and click
the [Delete] button.

The layout file saved on the computer is deleted.

In thumbnail display, only a file can be selected at a time. The selected layout file is displayed with a
red frame.

In list display, click the file to be deleted. Two or more files can be selected by clicking them with
pressing the <Ctrl> or <Shift> key. The selected layout file is displayed in blue background.

A The layout file reserved in [Transferred Layouts] cannot be deleted. Two or more

CAUTION layout files can be deleted when all of them are not reserved.

2.3.2. Transferred Layouts

1

Select the layout file to be deleted from the [Transferred Layouts] and click the
[Delete] button.

The layout file which has been transferred to the scanner controller is deleted. The layout file saved
in CF (compact flash) in a compressed way is also deleted.

Click the file to be deleted. Two or more files can be selected by clicking them with pressing the <Ctrl>
or <Shift> key. The selected layout file is displayed in blue background.

If a reserved file exists, the file cannot be deleted. (The [Delete] button becomes

CAUTION invalid.) To delete it, you need to clear all transfer reservations.
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2. Dara Transfer (Transferring, Deleting, and Copying Layout File)

2.4, Layout File Copy

This step copies the layout file.
1  Select the layout file to be copied from the [Layouts Available For Transfer] and click
the [Copy] button.

The [Copy file] screen is displayed.

£ Copy file (=)
Savein Data - @ m.
- Name Date modified Type
e SCHEDULE 2/20/2014 714 PM  File folder
RecentPlaces | ) apie LB 2/4/20148:22 AWM LMB File
Desktop
=
Libraries
Computer
C
& 0
Network
Fie ame: TEST] - Save
Save as type [LMB Fies (.LMB) -] [ Caneel |

2  Specify where to save it and filename and click the [Save] button.

The layout file saved on the computer is copied.

- If the location where the file is saved is changed, if becomes unreadable from
SWDraw2. Do not change it unless you need to. Also, do not change the file

extension. If an extension other than INF, LID, LMB, and LOS is set, you will fail
A to copy it.
CAUTION - Files with same name cannot be copied. For example, “A.LMB” cannot be cop-
ied as “A.LMB.”

- If two or more files are selected in list display, the files cannot be copied.

SWDraw2
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3. Schedule

3. Schedule

Before starting welding, the waveform creation method, the laser emission time, and
laser output parameters must first be set.

The laser output parameters for this system are referred to as a schedule. The
schedule is displayed on the [Schedule Window] screen (GWM-STD/SHG/MHP/STD2-
000/MHP2-000) or the [SCHEDULE INPUT] screen (GWM-PFL/DDL/FL/STD2-001/
STD2-002/DD12-000).

For the setting ranges of schedules, refer to the operation manual for the laser
equipment.

3.1. GWM-STD/SHG/STD2-000

3.1.1. [Schedule Window] Screen Arrangement

Schedule Window (ML-6810B) =

(1) | schedule:# [0 ~| Form:[Fix =] Madulation: [oFF | seam: [on jl Schedule Copy Editing——— (3)

Modulation Setup

Feak Power: 500 | W Laser Qutput Energy: 1
o 2 WAVE ¢ [RECT =

DUTY 10 | %
MODULATION : 0|

55—

FREQUENCY : 1 |He

SEAMSETTING

[l

POINTY | POINT2 | POINTS | POINT4 | POINTS
SHOT[COUNT] o | 0 o | 0 ‘
POWER[%] 0.0 0.0 | oo 0.0 | 0.0 ‘

upSLOPE| FLASH1 COOL1 FLASHZ | COOL2 | FLASH3 |SLOPEdn POINTE | POINT? | POINTE | POINTS [POINT10
TIME[ms] 5‘U| 36.0 U‘U‘ 24.0 U‘U‘ 19.0 12‘U| SHOT[COUNT] o U| 0 U| U‘
Power[%] 100.0 85.0 0.0 POWER[%] 0.0 U.U| () U‘U| U‘U‘

POINT11 [ POINT12 POINT13|POINTT¢ | POINT1S
SHOT[COUNT] o o | 0 o | 0 ‘
POWER[%] 0.0 0.0 | 0.0 0.0 | 0.0 ‘

POINTIE| POINTT7 | FOINTI8| FOINT19 | POINT20
SHOTCOUNT] 5 ol o |
power[%] | 00 | 00| 00| 00| 08|  Rese

REPEAT: 1 |pps SHOT: 1

| o | o JH—05)
(1) Output conditions
Item Setting Details
Schedule Selects the schedule number to display or edit.
Form Specifies the welding method (FIX / FLEX).
Modulation When ON is selected, the right screen is displayed to make the modu-
lation setting.
SEAM When ON is selected, the right screen is displayed to make the seam
setting.

SWDraw2



3. Schedule

(2) [Laser Output Energy]
Displays the reference value of the laser output energy for the displayed graph.

(3) [Editing]
Displayed when the schedule is editing.

(4) Schedule Copy

Specifies the schedule number to copy to and copies the currently displayed con-
tents.

(5) Buttons

Button Function

Import GWH Imports a schedule from a GWH file.

Transfer Transfers the displayed schedule to the laser equipment. (Can be used
only when the equipment is online.)

Import Imports a schedule saved in the work folder.

Reload Loads a schedule on the laser equipment in the displayed schedule

number. (Can be used only when the equipment is online.)

Save Saves the displayed schedule in the work folder.

Close Closes the [Schedule Window] screen. If any schedule has been edited,
the message “Unsaved or no transferred data is existing.
Terminating?” is displayed.

SWDraw2
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3. Schedule

3.1.2.

Setting Schedule using FIX Form

The FIX form is a welding method that generates the waveform using pulse laser
excitation and setting the three particular combinations of laser output time and peak
output. Gradients can be added for the waveform start-up and drop-off sections.

The schedule can be set as follows.
1  From the menu, select [Laser Control] -> [Schedule].
The [Schedule Window] screen appears.

2 Set the desired schedule number in the [Schedule] box, and then select "FIX" in the
[Form] box.

Schedule Window (ML-6810B)

schodlert [0 ] Formi X v] Modsfesrt — f = —m—]  O€l€Ct Schedule
Hodulation Setup number and weldin
Peak Power: 500 w Laser Output Energy: 1 TR 8 m methOd g
oury [ 10|
MODULATION © 0| %

—t
FREQUENCY 1 |He

SEAMSETTING
re]

POINTT | POINT2 | POINT3 | POINT4 | POINTS
SHOTLCOUNT] 0 | [ 0 | [ ‘
POWER[%] 0.0 ol 0o ol 0o ‘

UpSLOPE | FLASH1 | COOL1 | FLASH2 | COOL2 | FLASH3 |SLOPEdn POINTE | POINT? | POINTS | POINTS | POINTAO
TIME[ms] 6.0 ‘ 36.0 0.0 ‘ 240 0.0 ‘ 15.0 [ 1z.0 ‘ SHOT[COUNT] o o | o o | 0 ‘
Power[%] 1000 85.0 50.0 POWER[%] 00 [ o0 || 00 [ o0 || 0.0 ‘

POINTTT POINT12 POINT13 POINT14 POINT1S
swoticonml | o[ a|[ o[ a|[ o
rowerl] [ 00 [ ool oo [ ol oo
POINT1E POINT17 POINT1S POINT1S POINT20
sworcownt [ o [ o| o[ | of
power(»] [ 00 [ o0 |[ o0 m”ﬁ\ Reset

REPEAT: 1 |pps SHOT: 1

Import Save Close

The FIX form screen appears.
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3. Schedule

3  Enter the laser output time and output values referring to the table below. The graph
is automatically updated to show the values set here.

Schedule Window (ML-6810B)

Schedulei# [0

| Form:[FIx
Peak Pawer:| 500 | W

] Modulation: [oFF | seam: [on -]
Modulation Setup
Laser Output Energy: [ co.00 | 3 | |
s <R |
MODULATION : [ 0 | =

FREQUENCY 1 | He

SEAMSETTING

re]

upSLOPE | FLASH1 | COOL1 | FLASH2 | COOLZ | FLASH3 |SLOPEdn

Tivelms] | 60 |[ 360 |[ o0 |[ zan [ o0 |[ 150 | 120

POINTT | POINT2 | POINT3 | POINT4 | POINTS
SHOTLCOUNT] 0 | [ 0 | [ ‘
POWER[%] 0.0 ol 0o ol 0o ‘
POINTE | POINT? | POINTS | POINTS | POINTAO

swortcowmy [ o [ w|[ o | o

Schedule Copy Editing

Power[%] 1000 85.0 50.0 POWER[%] 00 [ o0 || 00 [ o0 || 0.0 ‘
POINTTT | FOINTI2 | POINT13| POINTI4 | FOINT1S
SHOT[COUNT] a o | a o | a ‘
pOWER[%] | 00 | 0.0 | 0o |[ oo | 00 ‘
POINT1E| POINTIZ | POINT1S| POINTIS | POINT20
SHOT[COUNT] a 0 | a 0 | a ‘
POWER[%] 0.0 0.0 | 0.0 0.0 | 0.0 ‘ Resef
REPEAT 1 |pps SHOT: 1

‘ | Impert ‘ Save

X

FIX Form Settings

Iltem

Setting Details

Range

Peak Power

Set the reference value for the laser output
peak value. The actual laser output is set as
a percentage of this value.

Depends on laser
equipment.

upSLOPE

Set the time for the increase (laser output
increases gradually) to the output value set
in FLASH1. This increase is included in the
FLASH1 time. Set so that upSLOPE
FLASH1. Set FLASH1 before setting
upSLOPE.

Depends on laser
equipment.

FLASHI1 to 3

Set the laser output time (TIME) and
output (Power) values.

Depends on laser
equipment.

COOL1 to 2

Set the time (TIME) for which the laser is

SHOT to "1" for single output.

(Not available with not output. Depends on laser
ML-2050A/2051A/ equipment.
2150A)
SLOPEdn Set the time for the decrease (laser output
decreases gradually) from the output value Depends on laser
set in the last FLASH. The decrease is I; dioment
included in the last FLASH time. Set so aup ’
that SLOPEdn last FLASH.
REPEAT'! Set the number of laser output cycles per
second. Set REPEAT to "1" or more for Depends on faser
repeated output. auip ’
SHOT"! Set the number of laser output cycles. Set Depends on laser

equipment.

SWDraw2
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3. Schedule

*1  The difference between single-shot and repeated output
The difference between single-shot and repeated output is described below.

Single-shot The system stops after a single laser shot output.
output

Repeated output |Laser output is repeated. The system stops once the number of cycles
reaches the value set in SHOT. For details, refer to the operation manual
for the laser equipment.

Set the FLASH value ensuring that the conditions below are not exceeded.

* 0.25 ms < FLASH1 + FLASH2 + FLASH3 < Upper limit of the used laser
A equipment

CAUTION * FLASH1 + FLASH2 + FLASH3 + COOL1 + COOL2 < Upper limit of the used
laser equipment

4  Click the [Transfer] button once the settings are complete.

The schedule file is sent to the scanner controller.

When the [Transfer] button is clicked after two or more parameters are simultane-
ously changed, the transfer error may occur. In that case, click the [Transfer] but-
CAUTION ton each time changing a parameter.

Schedule setting is now complete.

The value (range) for error check can vary depending on the status or setting of

the laser equipment. Therefore, error check of SWDraw2 and the actual error
A check of the laser equipment can be different. In SWDraw2, error check is per-
CAUTION formed at the maximum settable range. For strict error check, confirm that of the
laser equipment.
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3. Schedule

Setting Schedule using FLEX Form

The FLEX form is a welding method that generates the waveform using pulse laser
excitation and setting the peak output values for each laser output time. Up to 20

different output times can be set.
The schedule can be set as follows.

1

The [Schedule Window] screen appears.

Schedule Window (ML-6810B)

From the menu, select [Laser Control] -> [Schedule].

] Modulation: [oFF

Laser Output Energy: 1

Schedulei# [0 x| Form:[FIx | seam

500 | W

Peak Power:

re]

upSLOPE | FLASH1 | COOL1 | FLASH2 | COOLZ | FLASH3 |SLOPEdn

Tivelms] | 60 |[ 360 |[ o0 |[ zan [ o0 |[ 150 | 120

Power[%)] 100.0 5.0 50,0

REPEAT: 1 |pps SHOT: 1

[on

El

Modulation Setup
wave : [RecT  ~|
s <R |
MODULATION : [ 0 | =
e [N

SEAMSETTING

—

—

POINTT | POINT2 | POINT3 | POINT4 | POINTS

SHOTLCOUNT] ol [ ol o
POWER[%] 0.0 ol 0o ol 0o ‘
POINTE | POINT? | POINTS | POINTS | POINTAO

SHOT[COUNT] o ol 0 ol o
POWER[%] 00 [ o0 || 00 [ o0 || 0.0 ‘
POINTTT | FOINTI2 | POINT13| POINTI4 | FOINT1S
SHOT[COUNT] a o | a o | a ‘
pOWER[%] | 00 | 0.0 | 0o |[ oo | 00 ‘
POINT1E| POINTIZ | POINT1S| POINTIS | POINT20

sworcownt [ o [ o| o[ | of

Schedule Copy Editing

X

pOWER[%] | 0.0 0o |[ oo 0o |[ oo ‘ Resst
\ | ot | itoe | s |_com |

lonuog Jese G Joydeyo I

the [Form] box.

Schedule Window (ML-6810B)

Set the desired schedule number in the [Schedule] box, and then select "FLEX" in

w Select schedule

v Form: |FIX t EATT
= [ =t

Schedulei# [0 s

| Mgy f
Laser Qutput Energy: 1

Peak Power:[ 500 | W

upSLOPE | FLASH1 | COOL1 | FLASH2 | COOL2 | FLASH3 |SLOPEdn

Time(ms) |60 |[ 380 [ 00 |[ 2te |[ w0 |[ 190 [ 20

Power[%] 100.0 5.0 50.0

REPEAT: 1 |pps SHOT: 1

forr

=

Modulation Setup
wave : [RecT  ~|
s <R |
MODULATION 1| O | %
ey [T

SEAMSETTING

POINTY | POINT2 | POINT3 | POINTA | POINTS
SHOT[COUNT] o | a o | a ‘
POWER[%] 0.0 0.0 | 0.0 0.0 | 0.0 ‘

POINTE | POINT7 | POINTE | POINTS | POINTT0

SHOTLCOUNT] 0 i o i o
POWER[%] 0.0 0.0 | 0.0 0.0 | 0.0 ‘
FOINT11 | POINT12 |POINT13| POINT14| POINT1S
SHOTLCOLNT] 0 i o i o
powerl] [ 00 [ o0 |[ oo |[ 00| 00|
POINT16 POINT17 |POINT18 POINTIS | POINT20
SHOTLCOLNT] o i o s o
rowerl] [ 00 | ool 00 [ ol o0 ‘

HETE Cop

EdTng

number and welding
method.

Reset

Import

Save

Close

The FLEX form screen appears.
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3. Schedule

3 Enter the laser output time and output values referring to the table below. The laser
output time is set from the previous POINT. The graph is automatically updated to
show the values set here. Click the [Reset] button to reset all of the TIME and Power

settings to 0.

Schedule Window (ML-68108) X
Schedulei# [0 x| Form:[FLER <] Modulation: [oFF | seam: [on -] Schedule Copy Editing
todulation Setup
Peak Power:| 500 | w Laser Output Energy: [ = 75 | 3 s ||
outY: [ 10 | %
Mooutation : [ 0 % [

TIME[ms]

Power[%]

TIME[ms]

Power[%]

TIME[ms]

Power[%]

POINT1 | POINT2 | POINT3 | POINT4 | FONTS
5.0 |[ 200 [zx0 | ea0 [ 140 |

0.0 ‘ 720 |[ 560 ‘ 590 |[ 620 ‘
POINTE | POINT? POINT | POINTS POINTIO
10.0 ‘ 0.0 0.0 ‘ 0.0 0.0 ‘
0.0 ‘ 0.0 0.0 ‘ 0.0 0.0 ‘
FOINTI1 FOINT1Z POINTIZ FOINT14 POINTIS
0.0 ‘ 0.0 0.0 ‘ 0.0 0.0 ‘
0.0 ‘ 0.0 0.0 ‘ 0.0 0.0 ‘

POINTIE FOINT17 POINTIS FOINT13 POINTZ0

—t
FREQUENCY 1 |He
SEAMSETTING

POINT1  POINTZ | POINT3  POINT4  POINTS
sHOT[coUNTI [~ !_nll_n ’_"“_”‘
power(w) [ 00| 00|l 00| ool 6o
POINTE  POINTZ POINTS FOINT3 POINTIO0
swortcowmy [ o [ w|[ o | o
POWER[%] [ 0.0 [ 00 oo ol n‘n‘

POINT11 FOINT12 | POINT13| FOINT14 | POINT1S
SHOT[COUNT] o o | o o | 0 ‘
POWER[%] [ 0.0 0.0 | 0.0 0.0 | 0.0 ‘

POINT16 FOINT17 | POINT13| FOINT1S | POINT20

[ ool o8 [ oo os [ as
[ ool os | ool os | oo

TIME[ms]

shotrcounT] [ © oo o |
rowerlw] [ 00 [ ool oo [ oa nn‘

Reset |

Reset

Poner(%]

cow: [oFF =] REPEAT: [ 7 |pps shoT: [ 1
| | imgon_| | e | coss
FLEX Form Settings
Item Setting Details Setting Range

Peak Power Set the reference value for the laser output
peak value. The actual laser output is set as

a percentage of this value.

Depends on laser
equipment.

POINT1 to 20 Set the laser output time and laser output
peak values for each corresponding output

time.

* Laser output time:
Depends on laser
equipment.*1

* Laser output peak

value:
Depends on laser
equipment.
REPEAT 2 Set the number of laser output cycles per
second. Set REPEAT to "1" or more for De};er&?sn(zznl:ser
repeated output. qup ’
SHOT"2 Set the number of laser output cycles. Set Depends on laser
SHOT to "1" for single output. equipment.
*1  An error will occur if the total for POINT1 to 20 exceeds the upper limit of the used laser

equipment.

*2  The difference between single output and repeated output

The difference between single-shot and repeated output is described below.

Single-shot
output

The system stops after a single laser shot output.

Laser output is repeated. The system stops once the number of cycles
reaches the value set in SHOT. For details, refer to the operation manual
for the laser equipment.

Repeated output

4  Click the [Transfer] button once the settings are complete.

The schedule file is sent to the scanner controller.
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3. Schedule

Schedule setting is now complete.

AN\

CAUTION

The value (range) for error check can vary depending on the status or setting of
the laser equipment. Therefore, error check of SWDraw2 and the actual error
check of the laser equipment can be different. In SWDraw2, error check is per-
formed at the maximum settable range. For strict error check, confirm that of the

laser equipment.

SWDraw2
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3. Schedule

3.14.

Setting Schedule using CW Form

The CW form is a welding method that generates the waveform using continuous laser
excitation and setting the peak output values for each laser output time. Up to 20
different output times can be set. Unlike the FIX and FLEX forms, SEAM settings and
repeated/single output cannot be set, reducing output time, but a clean weld is
achieved since welding is performed continuously.

The schedule can be set as follows.

1

2

From the menu, select [Laser Control] -> [Schedule].

The [Schedule Window] screen appears.

Schedule Window (ML-6810B)

Schedule:# [0

= Form:[Fix
Peak Power: 500 W

x| modulation: [oFF

=] seam
Laser Output Energy: ]

upSLOPE  FLASH1  COOLT | FLASH2 COOL2  FLASH3 SLOPEdn
Tiveims] [ 60 |[ 360 [ o0 |[ 240l oo 150 [ 120
[160.0 [850 [s00

Pawer[%]

REPEAT: 1 |pps SHOT: 1

Er—

Modulation Setup
wave : [reeT <]
ourv:[ 10|
WoDuLATION [ 0 | %
FREQUENCY 1 |Hz

Schedule Copy. Editing

SEAMSETTING

PaINT1 | POINT2 | POINT3 | POINTS | POINTS
SHOTICOUNT] ol @ o 5
POWER[%] [ 00 || 00 ‘ oo || oo ‘ ] ‘
POINTS | POINT7 | POINTE | POINTS | POINTIO
sHoTicounTl [ 0 ol @ o 5
poweR[] | 0.0 | 00| 04| a0 00|
POINTIT [POINTI2 | POINT1 3| FOINT14 | POINTIS
shoTlcountl [ o o s |
Power[] | 0.0 | 00| 04| ao| o0
FOINTI6 FOINTI7 [FOINT1 8| FOINT1S | FOINT20
shoicount1 [ o ol s |

power[] | 0.0 | 00| 00| a0 00| Reset

| | impor | ===

Set the desired schedule number in the [Schedule] box, and then select "FLEX" in

the [Form] box.

Schedule Window (ML-6810B)

Schedule:# [0 =] Form:[rx ] forr
peak power: [ 500 | W Laser Output Energy: 3

upSLOPE | FLASH1 | COOL1 | FLASH2 | £OOL2 | FLASH3 SLOPEdn

TIME[ms] 5 |[ 360 [ 00| 240 [ w0 190 [ 120
T00.0 50 S0

Power{%]

REPEAT: 1 |pps SHOT: 1

T SERRT— oM |

TRETUTE TopY Edting

Modulation Setup

WAVE i [RECT v
ourv: [ 10 |%

MODULATION ¢ o e
FREQUENCY ¢ 1| Hz

SEAMSETTING

POINTT  POINTZ | POINT3 POINT4 | POINTS
sworeounm [ [ o[ s e o
PowerCw] | 00 | 00| oa | a0 00|
POINTE | POINT7 | POINTE | POINTS POINT10
sotreounm [ o [ o[ & s o
PowerCw] | 00 | 00| 0o 00| 00|

POINT11 POINT12 POINT13 POINT14 POINT15
sorreouwm [ o [ o[ & e o
powerr] [ 0.0 [ 00| oo | ao|l o0
POINT16 POINTI7 POINT18 POINT13 POINT20
swottcennmi[ o [ o e of g
powea[] [ 0.0 [ 00| o0 | 80| 08|  Reset

P = o]

The CW form screen appears.

Select schedule
number and welding
method.
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3. Schedule

3 Select "ON" in the [CW] box.

Schedule Window (ML-6810B) X

] seam: | =l Schedule Copy | | Editing

Modulation Setup
wave : [reeT <]
outy [ [ %
WoDuLATION [ 0 | %
FREQUENCY : | 1 |Hz © FREQUEMGY

Schedule:# [0 x| Form:[rLex | modulation: [oFF

peak power:| 500 | w

640

[sec]

POINT1 | POINTZ | POINT3 | POINT4 | POINTS

Time(see) [ 0.0 |[ 200 |[ 190 |[ @80 [ 140 |
Pawer[%] 00 |[ 720 | 565 || 950 | e2o |

POINTS | POINTZ | POINTS | POINTS | POINTTO
Timelsec) [ zo|[ zo|[ 00|l 00|l oo
Pawer(%] | 800 || 00 | 00| 00| 00|

FOINTIT | FOINT12|POINTI3 [ POINT14| POINT1S
Timelsec] | 00 |[ o |[ 00| ool oo
Power[%] o5 |[ o0 [ ool oo a0

POINTIG | POINT17|POINTIB [POINT1S] POINT20
TiME(sec) [ 60 |[ a0 |[ 00|l 00| oo
Power[%] oo |[ o0 [ ool oo a0

reset_|

e
oo oo ool os|r so]

ol e |
oo oo ool os|r o0

ol e — —r [ —|
oo oo ool os| oo

ol o o o |
oo oo| ool os|r oo

Select "ON" in the

cw: [on = REPEAT: ops

sHoT: [ 1

| | impor | =

[CW] box.

==

4  Enter the laser output time and output values referring to the table below. The graph
is automatically updated to show the values set here. Click the [Reset] button to reset
all of the TIME and Power settings to O.

Schedule Window (ML-6810B)

Schedule:# [0

peak Power:| 500 | w

x| Form:[rLex x| modulation: [oFF

%]

TiME(sec] [ 0.0 |[ 200 |[ 190 [ 280 [ 140 |
Powerl%] |00 || 720 | 565 || 550 | ez0|

FOINTS | POINT? | POINTS | POINTS | POINT1O

Tivefsee) [ 20 |[ 2o |[ o8 |[ 80 [ @0

=] sean: | o

Pawer{ %]

TIME[sec]

Fower(%]

TIME[sec]

Pawer[%]

|
[s00|[ o0 | oo| oo oa|

POINT11 | POINT12 POINT13 | POINTT4| POINTIS

[ oo a0 ol oa| o3|

[ ool oo [ oa| oa og|

POINT1E | POINT17 POINTIE| POINT1S| POINT20

[ 00| o0 [ oo|[ oo oa|

i [ s i e |

Madulation Setup
wave s [ieer =]
oury [ 10| %
woouwarton [ 0| =

FREQUENCY : L|hz

e e o o |
T ooll_oo|l ool os|l oo]

e e
oo ool oall aaf so]

e | I |
oo oo el ea|l wo]

e
oo oo ool os|r so]

Schedule Copy. Editing

X

cwifon <] REPEAT: [ 1 |pps sHoT: [ 1
mport | s | coso |
CW Form Settings
ltem Setting Details Setting Range

Peak Power

Set the reference value for the laser output
peak value. The actual laser output is set as
a percentage of this value.

Depends on laser
equipment.

POINT1 to 20

Set the laser output time and laser output
peak values for each output time.

+ Laser output time:
Depends on laser

equipment.*1
* Laser output peak

value:
000.0% to 200.0%

*1  An error will occur if the total for POINT1 to 20 exceeds the upper limit of the used laser

equipment.

SWDraw2
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3. Schedule

&  Click the [Transfer] button once the settings are complete.

The schedule file is sent to the scanner controller.

Schedule setting is now complete.

The value (range) for error check can vary depending on the status or setting of

the laser equipment. Therefore, error check of SWDraw2 and the actual error
A check of the laser equipment can be different. In SWDraw2, error check is per-
CAUTION formed at the maximum settable range. For strict error check, confirm that of the
laser equipment.
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3. Schedule

3.1.5. Setting Modulation Form in Schedule (ML-6040A/6700B/6810B only)

The modulation form is a welding method that modulates the pulse width by setting a
constant modulation width and frequency and realizes various processes.

Set the modulation degree and modulation cycle among the rectangular wave (RECT),
the triangular wave (TRI) and the sinusoidal wave (SINE) to generate a waveform.

» Rectangular wave (RECT)

Modulation Setup
wave : [RECT |
puty:[ 10|
MoDULATION : [ 0 | =
FREQUENCY : [ 1 |Hz

* Triangular wave (TRI)

Modulation Setup
WAVE | TRI -

DUTY ¢ 10| %
MODULATION : 0% M I
FREQUENGY : T He

—

lonuog Jese G Joydeyo I

* Sinusoidal wave (SINE)

Modulation Setup
WAVE @ |SINE h

MODULATION : 0%

FREQIENGCY : 1|Hz

SWDraw2



3. Schedule

The modulation form can be set as follows.
1  Select "ON" in the [Modulation] box.

2 Enter the laser output time and output values referring to the table below. The graph

is automatically updated to show the values set here. Click the [Reset] button to reset
all of the TIME and Power settings to 0.

Schedule Window (ML-6810B) 3]
Schedulei# [0 | Formi[Frx =] Modulation: [on | seam: [T - Schedule Copy Editing
Modulation Setup
Peak Power: 500 w Laser Qutput Energy: 1 CE § m
s = | The graph is
voouaion [0 updated to show the
e values set.
i SEAMSETTING
o
POINT1  POINT2 | POINT3  POINT4  POINTS
swotconnm [ [ a|[ o[ a|l o
] . N rowsstsi [ 55| vel[ ooll ol oo
upSLOPE FLASH1 COOL1  FLASHZ  COOL2  FLASH3 SLOPEdn POINTE  POINT? | POINTS  POINTS POINT10
Time(ms) [ 00 |[ o0 |[ oo e |[ w0 os [ os swotconvm | o[ o|[ o[ | g
Pawer[%] I os I os oo rowea%] | o0 | oa|| oo || oo os|
POINTT1 POINT12 POINT13 POINT14 POINT1S
swottcounmy [ o[ | o[ _a| 1
powerl»] | 00 | oo || oo oo 00|
POINTTE POINT17 POINT18 POINT1S POINT20
swotconnm [ o[ a|[ o[ a|l o
FOWER[%] | 0.0 0o |[ oo 0o |[ oo ‘ Reset
REPEAT: [ 1 |pps sHoT: [ 1
\ [ oo | = o=
Modulation Form Settings
Item Setting Details Setting Range
WAVE Set the type of madulation waveform from —
rectangular wave (RECT), triangular wave
(TRD), or sinusoidal wave (SINE).
DUTY Set the duty ratio. 10 to 90
MODULATION Set the modulation degree. 0 to 100%
FREQUENCY Set the frequency. Depends on laser
equipment.

3 Click the [Transfer] button once the settings are complete.

The schedule file is sent to the scanner controller.

Modulation form setting is now complete.

SWDraw2



3. Schedule

3.1.6. Setting Seam Function in Schedule

The fade function increases or decreases the laser energy in a gently-sloping form to
obtain a continuous waveform suitable for seam welding. As a result, the finished
status of seam welding is made beautiful.

The seam function can be set as follows.

1  When "FIX" or "FLEX" is selected in the [Form] box and "OFF" is selected in the [CW]
box, select "ON" in the [SEAM] box.

Schedule Window (ML-6810B)

Schedulei# [0 =] Form:[F1x | Modulation: [on

Peak Power: S000 | W Laser Output Enert 3
i 2% WAVE : |RECT  w

DuTY 10| %
MODULATION : 0%
—
FREQUENCY 1 | He

el i Select “ON” in the
[SEAM] box.

SEAMSETTING

POINT! | POINT2 | POINT3 | POINT4 | POINTS
SHOT[COUNT] 0 0 0 o
rowes [ |5 [ ]
upSLOPE | FLASH1  COOL1  FLASHZ COOL2  FLASH3 SLOPEdn POINTE | POINT7 | POINTE | POINTS POINT10

Tiverms] [~ 6.0 |[ o0 | oo | 50 [ oo a0 [ o5 sHoticounml [ o o o o o
Panerl#] 0.0 [ 0 Power(%] |00 | 00
POINT11 POINT12 POINT13 | POINT14 POINT1S
sHoTLcounTI [ 8 o
POWER(®) | 0.0 || 00| 08| 80| o8

FOINT1B| POINT17 | POINT18| POINT1S | POINT20

SHOT[COUNT] 0 0 0 0 o
POWER[%] 0.0 0.0 0.0 0.0 0.0 Reset

REPEAT: 1 | pps SHOT: 1

| [ | | swe | _cos |

2 Enter the laser output count and a percentage for [Peak Power] referring to the table
below. Click the [Reset] button to reset all of the SHOT and POWER settings to 0.

Schedule Window (ML-6810B)

Scheduler# [0 -]

Jrm =]

ion: [on =] seav: [STRDEN -

Modulation Setup

Peak Power: S00 | W Laser Output Enert 3
i 2% WAVE : |RECT  w

DuTY 10| %
MODULATION : 0%

FREQUENCY 1 | he

SEAMSETTING

POINTY | POINTZ | POINT3 | POINT4  POINTS Set values
SHOT[COUNT] 0 0 0 o
rower [ |5 [ ]
upSLOPE | FLASH1  COOL1  FLASHZ COOL2  FLASH3 SLOPEdn POINTE | POINT7 | POINTE | POINTS POINT10

Tiverms] [0 |[ o0 | oo 5o [ oo a0 [ os stoticounml [ o 0 0 o o
Ponerl#] 0.0 [ [ Power(%] |00 [ 00
POINT11 POINT12 POINT13 | POINT14 POINT1S
sHoTrcounTI [ 8 o
powWER(®) | 0.0 || 00| 08| 80| o8

FOINT1B| POINT17 | POINT18| POINT1S | POINT20

stoticountl [ o [ o[ o[ o[ o
power[%] [ 0.0 |[ 0.0 0.0 0.0 00 Reset

REPEAT: 1 |pps SHOT: 1

| == o= o=

Seam Function Settings

Item Setting Details Setting Range

POINT1 to 20 Set the laser output count and a percentage |+ SHOT:

of laser output. 2 t0 9999 counts”!
- POWER:
0 to 150%

*1  SHOT for POINT1 is fixed to 1. The value larger than the previous POINT can be input, for
example POINT2 < POINTS3.

3 Click the [Transfer] button once the settings are complete.

SWDraw2
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3. Schedule

The schedule file is sent to the scanner controller.

Seam function setting is now complete.

SWDraw2



3. Schedule

3.2. GWM-MHP/MHP2-000

3.2.1. [Schedule Window] Screen Arrangement
Schedule Window (ML-63504) [zl
(1) _i Schedule:# [0 +| Form:[Fix_ | Medulation: [oFF | seam: [oFF | | Ediing —T——— (3)
Modulation Setup. 4
Peak Power: [ 1.000 kW Laser Output Energy: [ 0.00 | 3 WAVE : ( )
(2) DUTY @ 10 %
MODULATION : s ||
FREQUENCY : [ 1 Hz
SEAMSETTING
POINTT | POINTZ | POINT3 | POINT4 | POINTS
sHoTrcountll 1 [ o of o o
power[%] [ 0.0 [ 00 [ 0o [ oo [ 0.0
COoOLT cooLz POINTE | POINT7 | POINTS | POINTS POINTIO
Timems] [ Bo [ 96 [ o0 [ oo [ o0 [ 00 [ 68 sortcour [ o[ o[ o ol ©
Power[%] [ oo [ oo [ oo soweR[%] | 00 | 00 | 00 | 0o | o0
POINTT1|POINT12 POINT13 POINT14 POINT1G
sHoTcounT][ o[ o of o o
power[%] [ 0.0 [ 00 [ 00 [ oo [ 0.0
POINT1E POINT17 POINT1E POINTIS POINT20
stotfconnmi[ o [ o[ o o[ o
powerrse]l [ 00 [ 00 [ 00 [ 00 [ 00
REPEAT: [ 1 pps shor: [ 1
Import GWH Transfer Import Reload Save H Close ]|-—(5)
(1) Output conditions
Item Setting Details
Schedule Selects the schedule number to display or edit.
Form Specifies the welding method (FIX / FLEX).
Modulation When ON is selected, the right screen is displayed to make the modu-
lation setting.
SEAM When ON is selected, the right screen is displayed to make the seam
setting.

(2) [Laser Output Energy]
Displays the reference value of the laser output energy for the displayed graph.

(3) [Editing]
Displayed when the schedule is editing.

(4) Schedule Copy

Specifies the schedule number to copy to and copies the currently displayed con-
tents.

(5) Buttons

Button Function

Import GWH Imports a schedule from a GWH file.

Transfer Transfers the displayed schedule to the scanner controller. (Can be
used only when the equipment is online.)

SWDraw2
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3. Schedule

Button Function
Import Imports a schedule saved in the work folder.
Reload Loads a schedule on the laser equipment in the displayed schedule

number. (Can be used only when the equipment is online.)

Save Saves the displayed schedule in the work folder.

Close Closes the [Schedule Window] screen. If any schedule has been edited,
the message “Unsaved or no transferred data is existing.
Terminating?” is displayed.

SWDraw2



3. Schedule

3.2.2. Setting Schedule using FIX Form

The FIX form is a welding method that generates the waveform using pulse laser
excitation and setting the three particular combinations of laser output time and peak
output. Gradients can be added for the waveform start-up and drop-off sections.

The schedule can be set as follows.
1  From the menu, select [Laser Control] -> [Schedule].

The [Schedule Window] screen appears.

2 Set the desired schedule number in the [Schedule] box, and then select "FIX" in the
[Form] box.

The FIX form screen appears.

3  Enter the laser output time and output values referring to the table below. The graph
is automatically updated to show the values set here.

‘Schedule Window (ML-69504) (=

] | Editing

Schedule:z [0 =] Form:[Fx_ =] modulation: [oFF =] seam: [oFe -]

Modulation Setup

Peak Power: | 1.000 kw Laser Output Energy| 5.99 | ]

DUTY 0 %
MODULATION : 0 %
FREQUENCY : 1 Hz

SEAMSETTING

POINT1 | POINTZ | POINT3 | POINT4 | POINTS
SHOT[COUNT] 1 0 0 0 0
POWER[%] 0.0 0.0 0.0 0.0 0.0
upSLOPE  FLASH1 | COOL1 | FLASHZ  COOL2 | FLASH3 |SLOPEdn POINTE | POINT? | POINTS8 | POINTS  POINTT0
TIME[ms] 0.6 3.6 0.0 2.4 0.0 1.9 1.2 SHOT[COUNT] 0 0 0 [] 0
Power[%] 100.0 85.0 50.0 POWER[%] 0.0 0.0 0.0 0.0 0.0
POINT1T POINT12 POINT13 POINT14 POINTTS
SHOT[COUNT] 0 o 0 o 0
POWER[%] 0.0 0.0 0.0 0.0 0.0
POINT1E POINT17 POINT12 POINT1S FOINT20
SHOT[COUNT] 0 o 0 o 0

meveat: [ 10 pes  swor:| 100

portGwH | | Transter |[_import ][ Reloas ][ save ][ close

FIX Form Settings (1/2)

Item Setting Details Range
Peak Power Set the reference value for the laser output
. Depends on laser
peak value. The actual laser output is set as .
. equipment.
a percentage of this value.
upSLOPE Set the time for the increase (laser output
increases gradually) to the output value set
in FLASH1. This increase is included in the Depends on laser
FLASH1 time. Set so that upSLOPE equipment.
FLASH1. Set FLASH1 before setting
upSLOPE.
FLASH1 to 3 Set the laser output time (TIME) and Depends on laser
output (Power) values. equipment.
COOL1to 2 Set the time (TIME) for which the laser is Depends on laser
not output. equipment.
SLOPEdn Set the time for the decrease (laser output
decreases gradually) from the output value Depends on laser
set in the last FLASH. The decrease is P ipment
included in the last FLASH time. Set so eatpment.
that SLOPEdn last FLASH.
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3. Schedule

FIX Form Settings (2/2)

ltem Setting Details Range
REPEAT"1 Set the number of laser output cycles per
second. Set REPEAT to "1" or more for Dezer;(iisncirelnl?ser
repeated output. aup ’
SHOT"! Set the number of laser output cycles. Set Depends on laser
SHOT to "1" for single output. equipment.

*1  The difference between single-shot and repeated output
The difference between single-shot and repeated output is described below.

Single-shot The system stops after a single laser shot output.
output

Repeated output |Laser output is repeated. The system stops once the number of cycles
reaches the value set in SHOT. For details, refer to the operation manual
for the laser equipment.

4  Click the [Transfer] button once the settings are complete.

The schedule file is sent to the scanner controller.

Schedule setting is now complete.

The value (range) for error check can vary depending on the status or setting of

the laser equipment. Therefore, error check of SWDraw?2 and the actual error
A check of the laser equipment can be different. In SWDraw2, error check is per-
CAUTION formed at the settable range. For strict error check, confirm that of the laser
equipment.

SWDraw2



3. Schedule

3.2.3. Setting Schedule using FLEX Form

The FLEX form is a welding method that generates the waveform using pulse laser
excitation and setting the peak output values for each laser output time. Up to 20
different output times can be set.

The schedule can be set as follows.
1  From the menu, select [Laser Control] -> [Schedule].

The [Schedule Window] screen appears.

2  Set the desired schedule number in the [Schedule] box, and then select "FLEX" in
the [Form] box.

‘Schedule Window (ML-69504) (=
Schedule:#  [1 +| Form:[FiEX_ ¥ | forr tsErm—fore t TheauE Cony Edvng Select schedule
Modulation Setup number and welding
Peak Power: | 0.500 kW Laser Output Energy:| 0.00 | 1
wave : [ject_<] method.
ouTY 0 %
MODULATION @ 0 =%
FREQUENCY 1 hHz
I b SEAMSETTING
sl
POINTT | POINT2 | POINTS | POINT4 | PONTS POINTY | POINTZ | POINTS | POINT4 | POINTS
TIME[ms] 0.0 0.0 0.0 0.0 0.0 SHOT[COUNT] 1 [ 0 [ [
Power[%] 0.0 0.0 0.0 0.0 0.0 POWER[%] 0.0 0.0 0.0 0.0 0.0
POINTE | FOINT? | POINTE  POIMTS FOINTIO POINTE | FOINT7 | POINTS | POINTS  POINTIO0
Tivefms] [ 0.0 [ oo | 0o | oo [ oo sHoT[CouNT] o o o o o
Power[%] 0.0 0.0 0.0 0.0 0.0 POWER[%] 0.0 0.0 0.0 0.0 0.0
POINT11 POINT1Z POINT13 FOINT14 FOINTIS POINTT1 POINT12 POINT1Z POINT14 FOINT1S
Tivefms] [ 0.0 [ oo | 0o | oo [ oo sHoT[CouNT] o o o o o
power[%] | 0.0 [ 0o | 00| 00 oo power[%] [ 00 | 00 | 00 ] o0 | 00
POINTIE | POINTI7| POINTIS | POINT18] POINTZ0 POINTIE | POINTIZ | POINTTE POINT1S | POINT20
TIME[ms] 0.0 0.0 0.0 0.0 0.0 SHOT[COUNT] 0 [ 0 [ 0
power[%] | 0.0 | 00 | 00| 00 [ o0 power[%] [ 00 | 00 | 00 ] o0 | o0
ow REPEAT: 1 pps SHOT: 1
Import GWH | [ Transfe Import Reload save || Close

The FLEX form screen appears.

3  Enter the laser output time and output values referring to the table below. The laser
output time is set from the previous POINT. The graph is automatically updated to
show the values set here. Click the [Reset] button to reset all of the TIME and Power
settings to 0.

‘Schedule Window (ML-69504) (=
Schedule:# (1 ~| Form:[FEx ] Modulation: [oFF x| seam: [ore - Schedule Copy | | Editing
Modulation Setup
Peak Power: | 1.000 kW Laser Output Energy:|| 26.99 | 1

ourr:[ 10 =
MODULATION : 0 %
FREQUENCY : 1 hz

& SEAMSETTING

POINTT | POINTZ  POINT3 | POINT4  POINTS POINTT | POINT2 | POINTZ | POINT4  POINTS
TIME[ms] 0.0 100 [ 120 11.0 7.0 SHOT[COUNT] 1 o 0 o 0
Power[%] 0.0 [ 720 [ s6.0 [ 9.0 [ 620 POWER[%] 0.0 0.0 0.0 0.0 0.0
POINTE | POINT?Z | POINTS  POINTS POINTIO POINTE | POINT? | POINTS | POINTS  POINT10
TIME[ms] 5.0 U.ﬂ 0.0 0.0 0.0 SHOT[COUNT] 0 o 0 o 0
Power[%] 0.0 0.0 0.0 0.0 0.0 POWER[%] 0.0 0.0 0.0 0.0 0.0
POINT11 POINT12 POINT13 POINT14 POINT1S POINTT1 POINT12 POINT13 POINT14 POINT1S
TIME[ms] 0.0 0.0 0.0 0.0 0.0 SHOT[COUNT] 0 [] 0 [] 0
Power[%] 0.0 0.0 0.0 0.0 0.0 POWER[%] 0.0 0.0 0.0 0.0 0.0
POINT1E POINT17 POINT18 POINT13 FOINTZ20 POINTTE POINT17 POINT18 POINT1S POINT20
TIME[me] 0.0 0.0 0.0 0.0 0.0 SHOT[COUNT] 0 o 0 o 0

cw: REPEAT: 1 pos SHOT: 1

mport GwH | [ Transfer | [ import Reload save |[ closz

93
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3. Schedule

FLEX Form Settings

Item Setting Details Setting Range

Peak Power Set the reference value for the laser output

peak value. The actual laser output is set as Depends on laser

a percentage of this value. equipment.
POINT1 to 20 Set the laser output time and laser output |« Laser output time:
peak values for each corresponding output Depends on laser
time. equipment.
+ Laser output peak
value:
Depends on laser
equipment.

REPEAT! Set the number of laser output cycles per

second. Set REPEAT to "1" or more for Depends on laser

repeated output. equipment.
SHOT™! Set the number of laser output cycles. Set Depends on laser
SHOT to "1" for single output. equipment.

*1  The difference between single output and repeated output
The difference between single-shot and repeated output is described below.

Single-shot The system stops after a single laser shot output.
output

Repeated output |Laser output is repeated. The system stops once the number of cycles
reaches the value set in SHOT. For details, refer to the operation manual
for the laser equipment.

4  Click the [Transfer] button once the settings are complete.

The schedule file is sent to the scanner controller.

Schedule setting is now complete.

The value (range) for error check can vary depending on the status or setting of

the laser equipment. Therefore, error check of SWDraw2 and the actual error
A check of the laser equipment can be different. In SWDraw2, error check is per-
CAUTION formed at the settable range. For strict error check, confirm that of the laser
equipment.
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3. Schedule

3.24. Setting Schedule using CW Form

The CW form is a welding method that generates the waveform using continuous laser
excitation and setting the peak output values for each laser output time. Up to 20
different output times can be set. Unlike the FIX and FLEX forms, SEAM settings and
repeated/single output cannot be set, reducing output time, but a clean weld is
achieved since welding is performed continuously.

The schedule can be set as follows.
1  From the menu, select [Laser Control] -> [Schedule].

The [Schedule Window] screen appears.

2  Set the desired schedule number in the [Schedule] box, and then select "FLEX" in
the [Form] box.

‘Schedule Window (ML-69504)

Schedule:# [0 +| Form | [oee

| seam: [oee 1
TR

Select schedule
number and
welding method.

Modulation Setup

DUTY 0 %

MODULATION : 0 %

FREQUENCY 1 Hz

Peak Power: [ 1.000 kW Laser Output Eneray:(| 0.00 | 1

SEAMSETTING

0 10 20 30 a0 50
sl

POINT1 | POINT2 | POINT3 | POINT4 | POINTS POINT1 | POINT2 | POINT3 | POINT4 | POINTS

TIME[ms] 0.0 0.0 0.0 0.0 0.0
Power[%] 0.0 0.0 0.0 0.0 0.0

POINTE | POINT? | POINTS | FOINTS POINT10
TIME[me] 0.0 0.0 0.0 0.0 0.0
Power[%] 0.0 0.0 0.0 0.0 0.0

POINT11 POINT1Z POINT13 POINT14 POINT15
TIME[me] 0.0 0.0 0.0 0.0 0.0
Power[%] 0.0 0.0 0.0 0.0 0.0

POINT1E POINTT7 POINT1E POINT19 POINT20
TIME[ms] 0.0 0.0 0.0 0.0 0.0

ow REPEAT: 1 pps SHOT: 1

SHOT[COUNT] 1 [ 0 [] [
POWER[%] 0.0 0.0 0.0 0.0 0.0
POINTE | POINT7 | POINTE | POINTS POINT10

SHOT[COUNT] 0 0 0 0 0
POWER[%] 0.0 0.0 0.0 0.0 0.0
POINTTT POINT12 POINT13 | POINT14 POINT1S
SHOT[COUNT] 0 0 0 0 0
POWER[%] 0.0 0.0 0.0 0.0 0.0
POINT1E POINTT7 POINT1S POINT1S POINT20
SHOT[COUNT] 0 o 0 o 0

Import GWH | [ Transfe Import Reload save || Close

&

The CW form screen appears.

3  Select "ON" in the [CW] box.

‘Schedule Window (ML-69504)

Schedule:# [0, ] Form:[Fex ] Modulation: [oFF

Peak Power: | 1.000 kW

> seam: [oFF

Schedule Copy Editing

Modulation Setup
WAVE :
oW
MODULATION : [ 0 =%
s (8

cw; [N vl

SEAMSETTING

POINTT | POINTZ  POINT3 | POINT4  POINTS
TIME[sec] 0.0 0.0 0.0 0.0 0.0 1 0 0 0 0
rower(%] | 00 [ 00 [ 00 | 00| o0 o0 | ool oo ool oo

POINTS | POINT? | POINTS | POINTS | POINTIO
TIME[sec] 0.0 0.0 0.0 0.0 0.0 0 o 0 o 0
Power[%] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

POINT11 | POINT12| POINT13 | POINT14 POINTIS
TIME[sec] 0.0 0.0 0.0 0.0 0.0 0 [ 0 [ 0
Power[%] 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

POINT1E POINT17 POINT18 POINT13 FOINTZ20
TME[sec] [ 0.0 [ 00 [ 00 | oo [ 00 0 o 0 o 0
power(%] | 00 [ 00 [ 00 | 00| oo o0 | ool oo ool oo Reset

REPEAT: 0 pps SHOT: 1
mport GwH | [ Transfer | [ import Reload save |[ close |

Select "ON" in
the [CW] box.
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4  Enter the laser output time and output values referring to the table below. The graph
is automatically updated to show the values set here. Click the [Reset] button to reset

all of the TIME and Power settings to 0.

‘Schedule Window (ML-69504)

Schedule:# [0, ] Form:[Fex ] Modulation: [orFF =] seam: [oFF

Modulation Setup
WAVE :
oW
MODULATION : [ 0 =
FREQUENCY :[ 1 hz

Peak Power: | 1.000 kW

SEAMSETTING

POINTT | POINTZ  POINT3 | POINT4  POINTS
POINTE | POINT?Z | POINTS  POINTS POINTIO
1.0 1.0 0.0 0.0 0.0
50.0 0.0 0.0 0.0 0.0
POINT11 POINT1Z POINT13 POINT14 POINTIS
0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0
POINT1E POINT17 POINT18 POINT13 FOINTZ20

TimE[sec] =<l sl ol oI o

Power(%]

TIME[sec]

0.0 0.0 0.0 0.0 0.0

Power(%]

TIME[sec]

[ o o o of o

Power[%]

TIME[sec]

[ o[ ol o of o

Power(%]

cw: REPEAT: 0 |pps SHOT: 1

Schedule Copy Editing

=

Import GWH rensfer || mport

save || Close

CW Form Settings

Item Setting Details

Setting Range

Peak Power Set the reference value for the laser output
peak value. The actual laser output is set as

a percentage of this value.

Depends on laser
equipment.

POINT1 to 20 Set the laser output time and laser output

peak values for each output time.

* Laser output time:
Depends on laser
equipment.

* Laser output peak
value:

Depends on laser
equipment.

&  Click the [Transfer] button once the settings are complete.

The schedule file is sent to the scanner controller.

Schedule setting is now complete.

AN\

CAUTION
equipment.

The value (range) for error check can vary depending on the status or setting of
the laser equipment. Therefore, error check of SWDraw2 and the actual error
check of the laser equipment can be different. In SWDraw2, error check is per-
formed at the settable range. For strict error check, confirm that of the laser




3. Schedule

3.2.5. Setting Modulation Form in Schedule

The modulation form is a welding method that modulates the pulse width by setting a

constant modulation width and frequency and realizes various processes.

Set the modulation degree and modulation cycle among the rectangular wave (RECT),
the triangular wave (TRI) and the sinusoidal wave (SINE) to generate a waveform.

» Rectangular wave (RECT)

Modulation Setup

WAVE : |RECT 2

DUTY : 10 %
MODULATION : 0 %
FREQUENCY : 1| bz

» Triangular wave (TRI)

Modulation Setup

WAVE

—p
DUTY : 10 %
MODULATION : 0 o
—

FREQUENCY : 1| bz

* Sinusoidal wave (SINE)

Modulation Setup

WAVE

MODULATION : 0 o

D EEEE———
FREQUENCY : 1| bz

SWDraw2
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3. Schedule

The modulation form can be set as follows.
1  Select "ON" in the [Modulation] box.
2 Enter the laser output time and output values referring to the table below. The graph

is automatically updated to show the values set here. Click the [Reset] button to reset
all of the TIME and Power settings to 0.

‘Schedule Window (ML-69504) (=
Schedule:z [0 +] Form:[Fix__ =] Modulation: [oFF v]LEAM [ore - [ Schedule cooy | | editing Select “ON” in the
Modulation Setup .
Peak Power: | 1.000 kW Laser Output Energy:| 0.00 | J el [MOdUIatlon] bOX.
oo i 10 % Set values.
MODULATION 0 =%
rrequency s [ 1 me
SEAMSETTING
POINTT | POINTZ | POINT3 | POINT4 | POINTS
sHoticounTl[— 1 [ o[ o o[ o
Power[%] [ 0.0 [ 00 [ 00 [ oo [ 00
upSLOPE  FLASH1  COOL1 | FLASHZ | COOL2 | FLASH3 SLOPEdn POINTE | POINT7 | POINTE | POINTS POINT10
Tmelms] | Po || oo [ oo | oo [ oo [ oo oo sortcomm [ o [ o o] o o
Powerl%] o0 o0 oo poweR%] | 0.0 | 00 [ 00 | 00 | 00
POINTTT POINT12 POINT13 | POINT14 POINT1S
sortcomm [ o [ o o] o o
power[#] [ 00 [ o0 [ oo | oo | oo
POINTT1E POINT17 POINT1E POINT1S POINT20
sHoticountl[ o [ o[ o[ o o
poWER[%] [ 0.0 | 0.0 | 00 [ 00 | 00
REFEAT: [ 1 pps SHOT: 1
Import GWH Transfer |[_import ][ Relosd save || Close
Modulation Form Settings
Item Setting Details Setting Range
WAVE Set the type of madulation waveform from —
rectangular wave (RECT), triangular wave
(TRD), or sinusoidal wave (SINE).
DUTY Set the duty ratio. Depends on laser
equipment.
MODULATION Set the modulation degree. Depends on laser
equipment.
FREQUENCY Set the frequency. Depends on laser
equipment.

3 Click the [Transfer] button once the settings are complete.

The schedule file is sent to the scanner controller.

Modulation form setting is now complete.
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3. Schedule

3.2.6.

Setting Seam Function in Schedule

The fade function increases or decreases the laser energy in a gently-sloping form to
obtain a continuous waveform suitable for seam welding. As a result, the finished
status of seam welding is made beautiful.

The seam function can be set as follows.

1  When "FIX" or "FLEX" is selected in the [Form] box and "OFF" is selected in the [CW]
box, select "ON" in the [SEAM] box.

2 Enter the laser output count and a percentage for [Peak Power] referring to the table
below. Click the [Reset] button to reset all of the SHOT and POWER settings to 0.

‘Schedule Window (ML-69504)

Schedule:# [0,

+] Form:[Fix_ ] Modulation: [oFF

=

Peak Power: | 1.000

kW Laser Output Energy:(| 0.00 | 1

TIME[ms] 0.0

Power{%]

[ o0 [ o0
[ oo

REPEAT: 1 pps SHOT: 1

Modulation Setup
WAVE :
oW
MODULATION : [ 0 =%
FREQUENCY :[ 1 hz

SEAMSETTING

POINTT | POINTZ | POINT3 | FOINTS | POINTS
SHOT[COUNT] T 10 D) 30 a0
power[%] [ 0.0 [ 20.0 [ @00 [ s0.0 [ 80.0
POINTE | POINTZ | POINTS | POINTS | POINTTO
sHoT[COUNT] [ 50 0 q 0 q
power%] [100.0 [ od [ oo [ oo [ o0
FOINT1T| FOINT12| POINTH3| POINT14 | FOINT1S
SHOT[COUNT] 0 0 0 0 0
power[%] [ 0.0 [ 0.0 [ 00 [ oo [ 00
POINTTE | FOINTI7 | POINT18| POINTIS | FOINT20

SHOT[COUNT] o 0 o 0 o

=

—| Select “ON” in the
[SEAM] box.

| Set values.

tmport GWH | [ Transfer | [ impert ][ Reload

save |[ Close

Seam Function Settings

Iltem

Setting Details

Setting Range

POINT1 to 20

Set the laser output count and a percentage
of laser output.

*+ SHOT:
2 to 9999 counts !

- POWER:
0 to 150%

*1  SHOT for POINT1 is fixed to 1. The value larger than the previous POINT can be input, for
example POINT2 < POINTS3.

3 Click the [Transfer] button once the settings are complete.

The schedule file is sent to the scanner controller.

Seam function setting is now complete.
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3. Schedule

3.3. GWM-PFL/DDL/FL/STD2-001/STD2-002/DDL2-000

3.3.1. [SCHEDULE INPUT] Screen Arrangement

a5l SCHEDULE INPUT Ver 1.0.0.14 [?
(1) FILEE) EDITE) |
(2) SCHEDULE : # o
FORM : |FLX v‘
3 PEAK POWER : 1000 kW RESOL : |a.1 v\ ms
( ) U MODULATION (2)
REFERENCE VALUE : 01
WAVE : |SINE
MODULATION : 0|ag /\ﬁ
FREQUENCY : 10{Hz
SEAM (2)
FOINTO! [ POINTO2 | POINTO3 | POINTO4 [ POINTOS
SHOT[count] 1 10 20 30 10
POWER[%] 00| 200f 400) 600f 800
T SLOPE | FLASHI | SLOPE POINTOS | POINTOT | POINTOS | POINTOS | POINTIO
TIME[ms] 0.0 00 0.0 00 0.0 00 0.0 SHOT[count] 50 0 0 0
POWER[%]] 00 00 00 POWER[%] 1000 00 0.0 00 0.0
FOINTI1 [POINT12 | POINTI 3 | POINTI 4 [ POINT1 6
REPEAT : 1pps  SHOT: 1 S
POWER[%]
POINTI& | POINTIT | POINTI & | POINTI & | POINT2O0
SHOT[count] 0 0 0 0
POWER[%] 00 00 00 00 00

online.

CAUTION - When changing the settings, the schedule settings on the laser equipment
immediately change.

2 - The [SCHEDULE INPUT] screen appears only when the laser equipment is

(1) Menu

Item Setting Details

FILE Import |Displays the dialog to select a CSV file to import. Reads the selected
schedule data and transmits it as schedule data. After transmission,
reaquires the schedule data to display it.

Export |Displays the dialog to select a file to export. After entering the file-
name, schedule data in CSV format and waveform image (bitmap) are
created. Values of acquired schedule data are output in CSV format.

EDIT Copy *1 |Copies the specified schedule data to the clipboard.

Paste 1 |Acquires the schedule data stored in the clipboard and transmits it as
schedule data. After transmission, reaquires the schedule data to dis-
play it.

Reset Resets the specified schedule data. After reset, reaquires the schedule
data to display it.

*1 Copy and Paste functions can be used only in SWDraw2. For data interaction with other
applications, use Import and Export functions.
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3. Schedule

(2) Output conditions

Item Setting Details
SCHEDULE Selects the schedule number to display or edit.
PFB ON/ Sets and displays ON / OFF of the power feedback.
PFB OFF
(GWM-PFL/

STD2-001 only)
FORM Specifies the welding method (FIX / FLEX / CW).

MODULATION |When the checkbox is checked, the screen is displayed to make the
modulation setting.

SEAM When the checkbox is checked, the screen is displayed to make the
seam setting.

(3) [REFERENCE VALUE]
Displays the reference value of the laser output energy for the displayed graph.

101
SWDraw2

lonuog Jese G Joydeyo



3. Schedule

3.3.2. Setting Schedule using FIX Form

The FIX form is a welding method that generates the waveform using pulse laser
excitation and setting the three particular combinations of laser output time and peak
output. Gradients can be added for the waveform start-up and drop-off sections.

The schedule can be set as follows.

1  From the menu, select [Laser Control] -> [Schedule].

The [Schedule] screen appears.

Schedule t-a'-J

Settings

IP Address 192 .168 . 1 .10

lPropertylkage | save |

porossey BN p—

Open (Connect) button

A Input the IP address set for the laser equipment. The default is [192.168.1.10].
CAUTION Refer to "Chapter 1-2.5. Computer Network Settings" (page 20) .

2 When the laser equipment is online, click the [Open (Connect)] button.
The [SCHEDULE INPUT] screen appears.

3  Set the desired schedule number in the [SCHEDULE] box, and then select "FIX" in
the [FORM] box.

a5 SCHEDULE INPUT Ver 1.0.0.14 X
FILE(F) EDIT(E)
SCHEDULE : # o PFB ON
Select schedule
FORM : [FDx - .
— number and welding
PEAK POWER 1000 kw RESOL: (0.1 =) ms
MODULATION method.
REFERENCE VALUE : 01
WAVE : [SINE
low
MODULATION : 0|0g \ﬁ
FREQUENCY 10|Hz
SEAM
POINTO! | POINTOR | POINTGS | POINTG4 | FOINTOR
| SHOT[count] 1 10 20 30 40/
| POWER[%] 00| 200 400
T SLOPE COOLY | FLASH? | ©OOL2 | FLASH |4 SLOPE POINTOS | POINTO? | POINTOS | POINTOS | POINTI O
‘ Tivems]| 00| oo oo oo ool oo o0 | SHOT[count] 50
‘ POWER[%] 00 00 00 | POWER[%] 100.
OINTI 1| POINTI 2 | POINTI 3 | FOINTT 3| FOINTTS
REPEAT : 1pps  SHOT: 1 | oo
| POWER[%]
POINTI 5| POINTI7 | POINT & | POINTTS | POINT20

The FIX form screen appears.
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3. Schedule

4  Enter the laser output time and output values referring to the table below. The graph
is automatically updated to show the values set here.

& SCHEDULE INPUT Ver 1.0.0.14 X
FILE(F) EDIT(E)
SCHEDULE : # =
FORM FIX -
PEAK POWER : 1000 kw RESOL Dl—' ms
MODULATION
REFERENCE VALUE : 01
WAVE SINE
MODULATION : 0og /\/\
FREQUENCY 10(Hz EQUE
SEAM
| SHOT[count] 1 10 20 30 40/
| POWER[%] 00| 200 400
T SLOPE 4 SLOPE POINTOS | POINTOF | POINTOS | POINTOS | POINTI O
‘ TIME[ms] 06 36 00 24 00 19 12 | SHOT[count] 50,
‘ POWER[%] 1000 850 500 | POWER[%] 1000
o e sor: — e
| POWER[%] 0.0 0
[ SHOT[count] 0 0 0 0 0
| POWER[%)]
FIX Form Settings
Item Setting Details Range
PEAK POWER Set the reference value for the laser output Depends on laser
(SET POWER) peak value. The actual laser output is set as penc
. equipment.
a percentage of this value.
RESOL Set the resolution (0.1 ms/ 0.05 ms). The

laser output time is displayed with the spec- —
ified resolution.

1 SLOPE Set the time for the increase (laser output
increases gradually) to the output value set
in FLASH]1. This increase is included in the Depends on laser

FLASH]1 time. Set so that T SLOPE equipment.
FLASH1. Set FLASH1 before setting 1
SLOPE.
FLASH1 to 3 Set the laser output time (TIME) and Depends on laser
output (Power) values. equipment.
COOL1 to 2 Set the time (TIME) for which the laser is Depends on laser
not output. equipment.
| SLOPE Set the time for the decrease (laser output

decreases gradually) from the output value
set in the last FLASH. The decrease is
included in the last FLASH time. Set so
that | SLOPE last FLASH.

Depends on laser
equipment.

REPEAT! Set the number of laser output cycles per
second. Set REPEAT to "1" or more for Depenfls on laser
equipment.
repeated output.
SHOT"! Set the number of laser output cycles. Set Depends on laser
SHOT to "1" for single output. equipment.

SWDraw2
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3. Schedule

*1  The difference between single-shot and repeated output
The difference between single-shot and repeated output is described below.

Single-shot

The system stops after a single laser shot output.
output

Repeated output |Laser output is repeated. The system stops once the number of cycles

reaches the value set in SHOT. For details, refer to the operation manual
for the laser equipment.

Schedule setting is now complete.

SWDraw2



3. Schedule

3.3.3. Setting Schedule using FLEX Form

The FLEX form is a welding method that generates the waveform using pulse laser
excitation and setting the peak output values for each laser output time. Up to 20
different output times can be set.

The schedule can be set as follows.
1  From the menu, select [Laser Control] -> [Schedule].

The [Schedule] screen appears.

Schedule t-a'-J

Settings

IP Address 192 .168 . 1 .10

lPropertylnkage | save

porossey BN p—

Open (Connect) button

A Input the IP address set for the laser equipment. The default is [192.168.1.10].
CAUTION Refer to "Chapter 1-2.5. Computer Network Settings" (page 20) .

2 When the laser equipment is online, click the [Open (Connect)] button.
The [SCHEDULE INPUT] screen appears.

3  Setthe desired schedule number in the [SCHEDULE] box, and then select "FLEX" in
the [FORM] box.

a5 SCHEDULE INPUT Ver 1.0.0.14 X
FILE(F)  EDIT(E)
SCHEDULE : # 15 PFB ON
P e | Select schedule
PEAK POWER 1000 kw RESOL: (0.1 =) ms number and Weldmg
MODULATION
REFERENCE VALUE : 01 methOd'
WAVE : [RecT
100 7
o8] =
DUTY 50|06
50
MODULATION : 0|9
FREQUENCY 10|Hz EQUE!
0
0 : 0.6 08 1.0
[ms]
SEAM
POINTO! | POINTO? | POINTOS | POINTOA | POINTES POINTO! | POINTOR | POINTGS | POINTG4 | FOINTOR
‘ TIME[ms] 00| oo| oe| oo o0 | SHOT[count] 1 0 0 0 0
‘ POWER[%] 00| oo| 00| oa oo | POWER[%]
FOINTOS | PDINTO? | POINTOR | POINTOS | POINTIO FomTos FOINTOS | POINTOS | FOINTI O
‘ TIME(ms] oo/ oo oo oo o0 |
‘ POWERI%] oo/ oo| oo oo oo |
FOINTI? | POINTIZ | POINTI 3| POINTI 4| FOINTIS OINTI 1| POINTI 2 | POINTI 3 | FOINTT 3| FOINTTS
‘ TIME[ms] 00| oo| 00| oo oo | SHOTIcount]
‘ POWER[%] 00 00 00 0.0 00 | POWER[%] 0.0 0 .0 00 0.0
POINTIS | POINTI? | POINTT | POINTI 8 | POINT2O POINTI 5| POINTI7 | POINT & | POINTTS | POINT20
‘ TIME[ms] oo/ oo ool oo oo | 0 0 0 0 0
‘ POWER[%] 00 00 00 00 00 |
REPEAT : 1 pps SHOT: 1

The FLEX form screen appears.
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3. Schedule

4  Enter the laser output time and output values referring to the table below. The laser
output time is set from the previous POINT. The graph is automatically updated to
show the values set here. From the menu, select [File] -> [Reset] to reset all of the
TIME and Power settings to 0.

&) SCHEDULE INPUT Ver 1.0.0.14
FILE(F)  EDIT(E)
SCHEDULE : # B PFB ON
FORM FLEX -
PEAK POWER: 1000 kw RESOL: |01 | ms
MODULATION
REFERENCE VALUE : 47
WAVE : |RECT
DUTY 50|96
MODULATION : 0|96 J—|_|_
FREQUENCY 10|Hz EGUENC
60.0 80,0 100,0
[ms]
SEAM
FOINTO! [POINTD? | POINTSS | FOINTO4 | PEINTOS FOINTO [FOINTER | FOINTES | POINTO4 [ POINToS
TIME[ms] 00| 100 120/ 110 7.0 SHOT[count] 1 0 0 0 0

POWER[%)]

0.0

720| 60| 990| 620 POWER[%]

POINTOS

POINTOT | POINTOS | POINTOS | POINTI O

POINTOS | POINTO? | POINTOS | POINTOS | POINTI O

TIME[ms]

50

20 00 0.0 00 SHOT[count]

POWER[%)]

200

od| oo| oo o0 POWER[%]

POINTIT

POINTI? | POINTI 3 | POINTI 4| POINTI S

POINTI1 | POINTI 2 | POINTI 3| POINTI4 | POINTI 5

TIME[ms]

0.0

00 00 0.0 00 SHOT[count]

POWER[%]

00

00 00 0.0 00 POWER[%]

POINTIS

POINTI7 |POINTI & | POINTI 8 | POINT20

POINTI6 | POINTI 7 | POINTI 8 [POINTI9 | POINT20

TIME[ms]

00

00 00 0.0 00 SHOT[count]

POWER[%)]

00

00 00 0.0 00 POWER[%]

REPEAT :

1 pps  SHOT: 1

FLEX Form Settings

Item Setting Details Setting Range
PEAK POWER Set the reference value for the laser output Depends on laser
(SET POWER) peak value. The actual laser output is set as P

a percentage of this value.

equipment.

RESOL

Set the resolution (0.1 ms/ 0.05 ms). The
laser output time is displayed with the spec-
ified resolution.

POINT1 to 20

Set the laser output time and laser output
peak values for each corresponding output
time.

+ Laser output time:
Depends on laser
equipment.

+ Laser output peak
value:

Depends on laser
equipment.

REPEAT"!

Set the number of laser output cycles per
second. Set REPEAT to "1" or more for
repeated output.

Depends on laser
equipment.

SHOT™!

Set the number of laser output cycles. Set
SHOT to "1" for single output.

Depends on laser
equipment.

*1 The difference between single output and repeated output
The difference between single-shot and repeated output is described below.

Single-shot
output

The system stops after a single laser shot output.

Repeated output

for the laser equipment.

Laser output is repeated. The system stops once the number of cycles
reaches the value set in SHOT. For details, refer to the operation manual

Schedule setting is now complete.
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3.34. Setting Schedule using CW Form

The CW form is a welding method that generates the waveform using continuous laser
excitation and setting the peak output values for each laser output time. Up to 20
different output times can be set. Unlike the FIX and FLEX forms, SEAM settings and
repeated/single output cannot be set, reducing output time, but a clean weld is
achieved since welding is performed continuously.

The schedule can be set as follows.
1  From the menu, select [Laser Control] -> [Schedule].

The [Schedule] screen appears.

Schedule t-m'-J
Settings
1P Address 192 .168 . 1 . 10
|Propertylinkage | save |
[Cocome] [ e |

Open (Connect) button

A Input the IP address set for the laser equipment. The default is [192.168.1.10].
CAUTION Refer to "Chapter 1-2.5. Computer Network Settings" (page 20) .

2 When the laser equipment is online, click the [Open (Connect)] button.

The [SCHEDULE INPUT] screen appears.

3  Set the desired schedule number in the [SCHEDULE] box, and then select "CW" in
the [FORM] box.

&) SCHEDULE INPUT Ver 1.0.0.14 =)
FILE(F)  EDIT(E)
SCHEDULE : # 2 PFB ON
Er— Select schedule
FORM ‘cw v|
PEAK POWER 100 W ResoL: o1 +]s number and
FEEILATER welding method.
WAVE : [RecT
100
2 =
puTY 50{96
50
MODULATION : 0|96
FREQUENCY 10|Hz
0
0 02 0.4 06 0.8 1.
Is]
FOINTO! [POINTD? | POINTSS | FOINTO4 ] PEINTCS
‘ TIME[s] 00 00 00 00 00
‘ POWER[%] 00 00 00 0.0 00
POINTOS | POINTO? | POINTO? | FOINTOS | POINTI O
‘ TIMELs] oo| oo o0o| o0o| 00
‘ POWERI%] oo/ oo| oo oo o0
POINTIT | POINTIZ | POINTT | POINTI 4| POINTI 5
‘ TIME[S] 00 00 00 0.0 00
‘ POWER[%)] oo| oo 0o 00| 00
POINTIS | POINTI7 | POINTI & [POINTI 3 | POINT2D
‘ TIMELs] oo/ oo| ool oo o0
‘ POWER([%)] 00 00 00 00 00

The CW form screen appears.

4  Enter the laser output time and output values referring to the table below. The graph
is automatically updated to show the values set here. From the menu, select [File] ->
[Reset] to reset all of the TIME and Power settings to O.
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3. Schedule

@) SCHEDULE INPUT Ver 1.0.0.14 &J
FILE(F) EDIT(E)
SCHEDULE : # 2
FORM cw -
PEAK POWER : 100 W RESOL 0.1 ~|s
MODULATION
- WAVE : |RECT
[%] N
1 DUTY 50|06
50
MODULATION 0foq J_|_|_
FREQUENCY 10(Hz
0
10.0 20.0 30.0 40.0 50,0
Is]
‘ TIME[s] 00| 100 90| 100 7.0
‘ POWER[%] 00| 720| sS85 950/ 620
‘ TIME[s] 10 10 00 0.0 0.0
‘ POWER[%] so0| 00| o0o| ool o0
‘ TIME[s] 0.0 00 00 0.0 0.0
‘ POWER[%] 0.0 00 00 0.0 0.0
‘ TIMEs] 00| o0o| oo| ool oo
‘ POWER[%] 00 00 00 0.0 00
CW Form Settings
Item Setting Details Setting Range
PEAK POWER Set the reference value for the laser output Depends on laser
(SET POWER) peak value. The actual laser output is set as penc
; equipment.
a percentage of this value.
RESOL Set the resolution (1 s/0.1s/0.01 s/0.001

s). The laser output time is displayed with
the specified resolution.

POINT1 to 20

Set the laser output time and laser output
peak values for each output time.

+ Laser output time:
Depends on laser
equipment.

+ Laser output peak
value:

Depends on laser
equipment.

Schedule setting is now complete.
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3.3.5. Setting Modulation Form in Schedule

The modulation form is a welding method that modulates the pulse width by setting a

constant modulation width and frequency and realizes various processes.
Set the modulation degree and modulation cycle among the rectangular wave (RECT),
the triangular wave (TRI) and the sinusoidal wave (SINE) to generate a waveform.

» Rectangular wave (RECT)

| MODULATION

WAVE :

DUTY :

MODULATION :

FREQUENCY :

* Triangular wave (TRI)

| MODULATION

WAVE :

DUTY : 50 gq
MODULATION : LTS

FREQUENCY : 10 1z

* Sinusoidal wave (SINE)

WAVE : |SINE -

MODULATION :

FREQUENCY :
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3. Schedule

The modulation form can be set as follows.

1  Check the checkbox for the [MODULATION].

2 Enter the laser output time and output values referring to the table below. The graph
is automatically updated to show the values set here.

a5 SCHEDULE INPUT Ver 1.0.0.14 e
FILE(F) EDIT(E)
SCHEDULE : # =
FORM FIX -
PEAK POWER : k\ . | ms “ " 5
S i reent \M—/ 7] MODULATION Select “ON” in the
REFERENCE VALUE : 0] <
WAVE: [RECT |-~ [MODULAT'ON]
box.
DUTY: 50 04
MODULATION 0 g4
i G Set values
SEAM
| 1 10 20
| 20.0]
‘ TIME[ms] 00 00 00 0.0 00 00 0.0 | SHOT[count]
‘PDWER[%] 00 00 00 | POWER[%] 0 0 of oo
REPEAT : 1 pps SHOT : 1 | ST FD‘NY‘j FD\NH? FD\NH:J FD\NH? FD\NT{?
| POWER[%]
|
|
Modulation Form Settings
ltem Setting Details Setting Range
WAVE Set the type of madulation waveform from —
rectangular wave (RECT), triangular wave
(TRD), or sinusoidal wave (SINE).
DUTY Set the duty ratio. 10 to 90
MODULATION Set the modulation degree. 0 to 100%
FREQUENCY Set the frequency. Depends on laser
equipment.

Modulation form setting is now complete.

SWDraw2



3. Schedule

3.3.6.

Setting Seam Function in Schedule

The fade function increases or decreases the laser energy in a gently-sloping form to
obtain a continuous waveform suitable for seam welding. As a result, the finished
status of seam welding is made beautiful.

The seam function can be set as follows.

1  When "FIX" or "FLEX" is selected in the [FORM] box, check the checkbox for the

[SEAM].

2  Enter the laser output count and a percentage for [Peak Power] referring to the table
below. From the menu, select [File] -> [Reset] to reset all of the SHOT and Power
settings to 0.

@) SCHEDULE INPUT Ver 1.0.0.14 jSh
FILE(F) EDIT(E)
SCHEDULE : #
FORM FIX -
PEAK POWER : 1000 kw RESOL 0.1 ~ | ms
MODULATION
REFERENCE Vi
WAVE : |RECT
DUTY 0|96
MODULATION : 0|ae J_|_|_
FREQUENCY 0|Hz £
wseam | Select “ON” in the
POINTO! | POINTO2 | POINTO3 | POINTO4 | POINTOS [SEAM] bOX
| SHOT[count] 1 10 20 20 40 :
| POWER[%] 00| 200 400| 600| 800
T SLOPE 4 SLOPE POINTOS | POINTOF | POINTOS | POINTOS | POINTI O
‘ TIME[ms] 00 00 00 0.0 00 00 00 | SHOT[count] 50 0 0 0 o
‘ POWER[%] 00 0.0 00 | POWER[%] 1000 00 00 00 0.0
REPEAT : 1 pps SHOT : 1 | SHOTTcount] o o o o o Set values.
| POWER[%] 00 0.0 0.0 00 00
| SHOT[count] o o o o o
| POWER[%] 00 0.0 00 00 00
Seam Function Settings
Item Setting Details Setting Range
POINT1 to 20 Set the laser output count and a percentage |+ SHOT:
of laser output. 2 t0 9999 counts”!
+ POWER:
0 to 150%

*1  SHOT for POINT1 is fixed to 1. The value larger than the previous POINT can be input, for
example POINT2 < POINTS3.

Seam function setting is now complete.
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4. System Parameters (Setting Laser Equipment Operating Conditions)

4.

System Parameters

(Setting Laser Equipment Operating Conditions)

Follow these steps to specify basic laser equipment operating conditions.

1  From the menu, select [Laser Control] -> [System Parameters].

The [System Parameters] screen is displayed. In online mode, the current laser equipment
parameters will appear.

2 Toload system parameters saved in the computer, click the [Import] button.

System parameters saved on the computer are loaded.

3  Specify basic laser equipment operating conditions, referring to the following table.

System Parameters(Online) (23]
Speed
Jurnp Speed: 10001 mmds [1-3600]
Standby After Jump: 205 ms [0-7000]
Lens Offzet
Anale of Fotation: 0.000000 [0-360]
* Offset: 00005 mm [75-75]
Y Offzet: 00005 mm [75-75]
Return to Origin: [y -
Shutter
Shutter Open Delay: 1,001 ms [-100-100]
Shutter Cloge Delay: 1.005| ms [-100-100]
Safety Shutter Chil: Always Open
Transfer Unit Contral
Strobe Output Delay Time: 15 me [0-999]
ALK Responze Wait Time: 015 s [0-935]
‘wiobbling
Mode: Spiral A Scanning Speed: E28 mm/s
‘wiobbling 'width : 20006 mm [0.01-5]
‘wobbling Frequency : 00y [1-1000]
Transfer | | Import | | Save | Cloze

System Parameters Settings (1/2)

Item Setting Details (52%%%) Pitch
*1 .o . .

Jump Speed Spe.c1f1es the transfer speed after welding one line Lens dependant 1 mm/s
= until reaching the starting point of the next.
(3]
&, |Standby After Jump |Specifies the time for the welding to restart after 0.0 to0 1000.0 ms
N one line is drawn and the laser is repositioned at ’ (10 ms.) 0.1 ms

the starting point for the next line.
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4. System Parameters (Setting Laser Equipment Operating Conditions)

System Parameters Settings (2 / 2)

: : Range ]
ltem Setting Details (Default) Pitch
Angle of Rotation Rotates the layout file by the specified amount 0 to 360° o
. o 0.000001
before welding. (0°)
X Offset"2 Moves the X axis of the layout file by the specified | Lens dependant
Q : 0.001 mm
% amount before welding. (0 mm)
o
L %1%
2 |Y Offset "2 Moves the Y axis of the layout file by the specified | Lens dependant
S : 0.001 mm
o amount before welding. (0 mm)
[}
EJ Return |Yes Returns the scanner to the origin after each B B
to Origin welding session.
No The scanner remains in place after welding, B B
without returning to the origin. (Default setting)
Shutter Open Delay |[Adjusts the timing for laser emission. —100.00 to
*4*5 100.00 ms 0.01 ms
(0 ms)
Shutter Close Delay |Adjusts the timing when laser emission stops. —100.00 to
8 |*%s 100.00 ms 0.01 ms
-~
5 (0 ms)
@
Safety |Always The shutter is always open when HV or LD is ON. B B
Shutter |Open
*6
Ctrl Scanning |Open during welding, closed otherwise. B B
Interlock
§ Strobe Output Delay |Specify the timing for strobe signal output to the 0 to 999 ms
B . . 1 ms
g Time transfer unit. (999 ms)
2 ACK Response Wait |Specify the wait time for the timer regarding
5 Time transfer unit error monitoring. When 0 is set, no
< timeout is set. 0t099.9s 0.1s
& (10.0 8) '
=}
®
=
Mode None The wobbling does not function. — —
Spiral Performs scanning spirally. — —
- Sine curve |Performs scanning sinusoidally. — —
2 |Wobbling Width Specify the width (line width) of the wobbling. 0.01 to 5 mm
= 0.001 mm
= (1.000 mm)
S
= |Wobbling Frequency |Specify the frequency for the wobbling. 1 to 1000 Hz
1 Hz
(100 Hz)
Scanning Speed”™® The speed obtained from Wobbling Width and B 1 mm/s
Wobbling Frequency is displayed.

*1 Refer to each manual for laser scanning system for welding for the range of settings for various

lenses.

*2  Input the value in view of the value set in the [Scanner adjust] screen.

lonuog Jese G Joydeyo

*3  Lens Offset
Before welding, the absolute origin C is repositioned along the X-axis by the distance specified in [X Offset].
Before welding, the absolute origin C is repositioned along the Y-axis by the distance specified in [Y Offset].
The layout for welding is rotated counterclockwise around the absolute origin C by the angle specified in
[Angle of Rotation].
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4. System Parameters (Setting Laser Equipment Operating Conditions)

P
@ )
Start coordinate + Origin, as displayed on the screen
(on the layout screen) (on the layout details screen)
©
Absolute origin
(on the offset screen)
A

J

*4

A start command is output for the scanner and the laser engine. When the timing of scanner

operation and laser emission do not coincide due to each response time, the drawing start point may

be shifted.

To adjust the timing, set [Shutter Open Delay] and [Shutter Close Delay].

<Timing of scanner operation and laser output coincides> <Timing of scanner operation and laser output coincide

does not coincide>

A T :
iScanngqr operation delay time

—>

Scanner command

H
Scanner operation
T

EShutter open dlelay tin’tle

Laser is output when
! P H the scanner is operated.
' |—> " time !

Scanner command 1

H
Scanner operation
;

EShutterlopen delay tilrne

: 1
Laser start command 1

=

Laser output delay time

iScannqr operation delay time

> ~ imehecomes shorter.

1 Depending on the delay
i time setting, laser output
1is delayed and the line

Laser output

Laser output

Laser output delay time

Laser start com'rnand

- Shutter Open Delay "0 ms"

The laser start command is turned on simultaneously with the scanner command. There is a slight
delay from the laser start command to the laser output. When the timing with the scanner operation
delay time is off, laser may be output before scanner operation. (A strong irradiation mark remains at

the start point.)
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4. System Parameters (Setting Laser Equipment Operating Conditions)

N :
iScanngqr operation delay time

— >

s L2S€r emission

Scanner command 1

H
Scanner operation
T 4 T v .

: — .

EShutterlopen delay tirrie Laser may be output o

H H ' before the scanner is K
10ms operated. ===

oo :
: ' When the laser emission is
: early, a strong irradiation

_

—>

mark remains at the start

Laser start com'rnand '
: + Laser output delay time point

Laser output 1
JRENE S E—

- Shutter Open Delay "+ (-) ms"

After the laser start command is turned on, a plus set time is waited and then the scanner command
is output. In case of a plus setting, laser is output before the scanner moves. (A strong irradiation
mark remains on the start point.) In case of a minus setting, the set time is waited after the scanner
command and then the laser start signal is output. (The start point becomes shorter.)

iScanneér operation delay time

Scanner command

Scanner operation  —— .
'Shutter: open dlelay tiMe  Laser is output before ','
H \ H ' the scanner is operated. R

When the laser emission is
delayed, the start point becomes
1 ' ' ' shorter.

)::>: Laser outputidelay time 1

: : Improved by adjusting the shut-
ter open delay time in a plus

: : direction.

|
|
T
Laser start command
|
|
|

Laser output .

In summary, operation of the shutter open delay time is as follows:

When a strong irradiation mark remains at the start point, adjust the shutter open delay time in a
minus direction.

When the start point becomes shorter, adjust the shutter open delay time in a plus direction.

The method of adjusting the length of the laser end point differs depending on the FORM type.

Method of adjusting the length of the laser end point depending on the FORM type

FORM Shutter close delay time | Adjustment of the length of the laser end point
FIX Invalid Adjust the laser emission time of the schedule.
FLEX
CW Valid Adjust the setting of the shutter close delay

time. (the end point becomes longer 7° 7 A % 1§
RTE)

SWDraw2
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4. System Parameters (Setting Laser Equipment Operating Conditions)

When FIX or FLEX is set in the welding schedule, the laser emission time is set in the laser welder.
When the start point is delayed, the end point is also shifted and delayed and then a whisker-like
trace may occur at the drawing end at the beginning of the next scan operation. In this case, the
phenomenon is improved by adjusting the laser emission time or adjusting the shutter close delay
time in a plus direction.

Actual scan time - - m e m e mmEm——————— = e

FIX (FLEX) emission time |« >
~
RIF E4 %
Shutter open delay (-) O« :
Drawing start point end point When the shutter open delay time is

adjusted in a plus direction in FIX
(FLEX), the end point is also improved.

- Shutter Close Delay "0 ms / - ms" (Valid only in CW)

After the laser start command is turned off, the processing is paused for the set time. (The scanner
operation is also stopped.) The laser output is stopped after the laser output delay time. Therefore,
the end point becomes shorter depending on the scanner operation delay time.

............ Jump
Scanner operation delay time
| ——
The scanner also stops.

Scanner command

=

Scanner operation
Laser stops while

the scanner moves

Shutter close delay time

» —time

.

When the laser stop is
delayed, the end point
{——iLaser dutput delay time becomes shorter.

_/

- Shutter Close Delay "+ ms" (Valid only in CW)

The laser start command is turned off when a set time elapses after the scanner command processes
up to the end point. The shutter close delay time is adjusted to match the timing of scanner operation
and laser output. If the shutter close delay time is too long, laser is output even after the end point
and a whisker-like trace may occur.

Laser start command

Laser output
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4. System Parameters (Setting Laser Equipment Operating Conditions)

Scanner operation delay time Scanner operation delay time

Scanner command

Scanner command

Scanner operation Scanner operation

When adjusted to stop laser when

If the close delay time is too lon
the scanner reaches the end point. 1 y ime | g,

1 laser is output even after the end
point of line. (whisker-like trace)

1 H H 1 H H
Shutte" close telay tirne Shutteir close delayitime |
+ timep—>! + time j———

Laser start command Laser start command
l— 1

{ > | Laser output delay time

[::> Laser output delay time

Laser output Laser output

In summary, operation of the shutter close delay time is as follows:
When a strong irradiation mark remains at the end point, adjust the shutter close delay time in a

minus direction.
When the end point becomes shorter, adjust the shutter close delay time in a plus direction.

*5 [Shutter Open Delay] and [Shutter Close Delay] are invalid for SPOT layouts.

*6  Not used normally.
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4. System Parameters (Setting Laser Equipment Operating Conditions)

*7

Wobbling

Scanning is performed as shown below by setting [Wobbling Width] and [Wobbling Frequency].

® Spiral mode

- - o o =
-~ PR A N . TN N

P Y y F |

" bt i AN A Ay Y

< >

Wobbling Frequency

® Sine curve mode

e

M

|
] h— ]
I — == 7 ry Y ¥ i 7
Lt 7} Ao A A i AN
RN Y o,

-
|

-

YARYERY,

Wobbling Frequency

Wobbling Width

Wobbling Width

» The wobbling may not work as being set depending on the combination of set
values.

» The wobbling does not function for the spot object.

+ In the sine curve mode, the laser is interrupted at the point where the angle of

the trajectory changes.

&7

CAUTION

*8

When the value that may exceed the scanner capability is set, the background of characters “Scan-

ning Speed” is displayed in yellow.

Click the [Save] button to save the settings.

The settings values for system parameters are saved on the computer.

You must now transfer the settings details to the system. Click the [Transfer] button.

* The [Transfer] button can be used only when the

system is online.

Click the [Close] button when you have finished setting.

AN\

CAUTION have made will not be applied.

If you have not saved the settings details described in step 4, the changes you
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5. R§232C Setting

S. RS232C Setting

Follow these steps to making the RS-232C communication settings.

1  When online and the welding is not done (the [Start Scan] button cannot be used),
select [Laser Control] -> [RS232C Setting] from the menu.

The [RS232C Setting] screen is displayed.

2 Make RS-232C communication settings, referring to the following table.

R5232C Setting @
Baud Rate | 9600bps - |
Stap Bit bt v
Parity E\u'eniv

Checksum Disable hd
DelimiterE T Disable hd

[ Cancel |
RS232C Settings

Item Setting Range

Baud Rate 4800bps, 9600bps, 19200bps,
38400bps, 57600bps, 115200bps

Stop Bit 1bit, 2bit
Parity None, Even, Odd
Checksum Disable, Enable
DelimiterETX Disable, Enable

3  Click the [OK] button to save the settings.
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6. Event Information

0. Event Information

Follow these steps to check the contents of events.

1  When online, select [Laser Control] -> [Event Information] from the menu.

The [Event Information] screen is displayed.

G =

125 2013/10/17 15:17.08 S canner temperature wainingis cal led off

0 20131018 1931:11 [Statlaser vis RS232C or USE

0 2013/10/1619:28:43 Stop laser vis RS232C or USE

0 201310716 19:28:44 [Statlaser vis RS232C or USE

0 0131018 RS232C or USB

2  Click the [Save] button to save the event details as CSV data. Click the [OK] button to
close.

Limitations on filenames when saving data

C » Enter up to 255 single-byte characters (including drive name and path
information) for the filename.

CAUTION + Symbols (V:*?"<>|), one-byte space, CON, AUX, COM1 to COM9, LPT1 to

LPT9, PRN, and NUL may not be used in filenames.

120
SWDraw2



7. External I1/0O Monitor Test

7. External I1/O Monitor Test

With the external I/O monitor test tool, you can monitor the input/output status of I/O
signals connected to the external input/output connector and the extended external
input/output connector.

Also, you can use the simulate mode that can manually change the status of output
signals to check the connection with external devices such as sequencer.

1  When online, select [Laser Control] -> [External /0 Monitor Test] from the menu.

A dialog box is displayed for the external I/O monitor test. The external I/O monitor test dialog box
shows ON/OFF status of I/O signals on the external input/output connector and the extended external
input/output connector.

Extemnal IO Monitor Test ==
Extemal 10 nput EXT.10 (1)) External 10 output (BXT.1/0 (1))
R — - — — | Resdy —
ol e [ T — —
Rl T — [ Troube ==
[l - e | T e
ol T T — [l - —
= I seamsseaz | 5 [ Geserovtputiomo wperimted [N
@ I Gemsseas | Mo [T Ssewampooes |
(-l - m— — [l B a— —
-l ——— — — Sxtermal 10 ot (X110 2)
M [~ beamedets | |l T —
Extemal 1/0 input (BXT.1/0 (%) 2 [T Eonchchuttertopen |
7 Teshaa L el T
I T — — ol e —
T T — — o T
(el T — [l e
rr TMeshine A5 7 Bonhswtterboon |
Extended Extemal 10 input & [ Twesamawtion |
2 [ wamseans [ 5 [ Teemmamtzor [
5 Govowtno seecionz | [l e i —
< Lavout no, selecton 4 ETel T )
Covout o, & [l —
=l Extended External 1/0 output
—
— [T [ Govotro oo [
[ T tewoutro seean i | Hod
[oal T — N
[l o — SMAATOR
& [ oo emmmmmsvae [ )

2 Click [SIMULATOR] to switch to the mode to the simulate mode. In the simulate
mode, you can turn ON/OFF the 1/O output with button operation. The external I/0
can be monitored even during the simulate mode.

To exit the simulate mode, click [MONITOR].

Extemal IO Monitor Test =5
Extenal 1/0 input (BXT.1/0 (1)) External 1/O output (EXT.1/0 (1))
o T e — [l — — T
e T wmor [ [
ol — T — N — =
(ol T — — | e e
| I —] | — | e || o
T R o S
| || | M e [ (o)
(7l T e [0 [T seoanmooes (o
o T — M Rebosn [ Cou)
s [ Beamsses [ Extemal 1/0 output (BXT.1/0 (2))
EElE=—rr=———l (el e —
External 1/0 nput (SXT.1/0 (2) — [2 ] eoauterioe | (ow
M7 [ vwebeomaois | [l T T
ol e — — e G
s Tty (3 ey |l
(el T e — e osmrme [ Couwl
E TS 7 seonmeswn [ (o)
Erterded Extemal 0 rput e T wemwtion [ [
[ T — Mo [ Twemmwmtzon [ (o)
5 wimseeam: (ol = el
g T T M esemmcar—— | Cov)
[ Gwmsmeans [ i — Coo
e e e S =
[l T — — T =
(el o e Hoze
Mo [ Gramsmeamis T verres
(ral =S — © sarsToR
[ [t e [ o

3  Click the [CANCEL] button during the monitor mode to finish the external /O monitor
test.
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Chapter 6 Edit

1.

Undo (Undoing an Operation)

You can undo unintended actions by selecting [Edit] -> [Undo] from the menu.

Artifacts (unwanted images) from a previous action may remain on the screen
after the previous action has been undone. (This does not affect the editing data.)

CAUTION Select [View] -> [Refresh] from the menu to redraw the screen.

Redo (Redoing an Operation)

You can also redo actions that you have undone. Select [Edit] -> [Redo] from the menu
to redo the action.

Delete (Deleting a Figure)

122
SWDraw2

Delete selected figures as follows:

1  From the menu, select [Edit] -> [Delete].

All elements in the bounded area including the object are selected if you marked
A the area without selecting [Edit] -> [Delete] from the menu. The process can be
time-consuming in cases involving complex figures such as imported DXF files.

CAUTION Thus, always select [Delete] from the menu before deleting figures.

2 Select the object to delete.
Select by specifying the start and end points of the area containing the object.

The selected figure is deleted.




4. Copying Figures

4, Copying Figures

4.1. Copy (Arranging Copied Objects)

Duplicate created figures as follows:

1  From the menu, select [Edit] -> [Copy].

2  Select the object to copy.
Select by specifying the start and end points of the area containing the object.

3  Specify a position as the reference point.

o o
.

i =

Specify the reference point.

~s0mm

ja L]

A position relative to the object to be copied and the cursor is specified as the reference point.
Normally, specify the object to be copied as the reference point.

4  Specify the position to copy to.

) aom am Ny
Spggify the oy
position to copy to.
B
1t S I
‘]
4 e !

A copy of the figures is produced.
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4. Copying Figures

4.2. Copy and Rotate (Arranging Rotated Copies)

Copies of figures can be rotated as follows:

+ This function does not handle square objects.
A + Large figures that fill the layout area cannot be rotated, as they will protrude
CAUTION from the area while being rotated.

1  From the menu, select [Edit] -> [Copy and Rotate].

2  Select the object to copy.
Select by specifying the start and end points of the area containing the object.

3  Specify a point as the center of rotation.

ey | o o S G e o S o o

Specify the center point.

Fow o e

4 Inthe command field, enter the angle of rotation and press the <Enter> key.

The copied figure is rotated.

o e e e T e o |

%\/ The copy is rotated.

Fow o e
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4. Copying Figures

4.3. Copy and Invert (Arranging Inverted Copies)

Copies of figures can be inverted as follows:

+ This function does not handle square objects.
A « Large figures that fill the layout area cannot be inverted, as they will protrude
CAUTION from the area while being inverted.

1  From the menu, select [Edit] -> [Copy and Invert].

2  Select the object to copy.
Select by specifying the start and end points of the area containing the object.

3  Specify a line as the axis for inversion.
If you have already arranged a line to serve as this axis, select that line.

If not, specify the axis start and end points.

St e e | G

Specify the axis.

e s

| The copy is inverted.

Fow e
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5. Moving Figures

S. Moving Figures

5.1. Move (Moving Figures)

Move figures as follows:

1  From the menu, select [Edit] -> [Move].

VAN

CAUTION

All elements in the bounded area including the object are selected if you marked
the area without selecting [Edit] -> [Move] from the menu. The process can be
time-consuming in cases involving complex figures such as imported DXF files.
Thus, always select [Move] from the menu before moving figures.

2  Select the object to move.
Select by specifying the start and end points of the area containing the object.

3  Specify a position as the reference point.

Specify the reference point. £| | .

i T T
.

~s0mm

\ -
7g \J/ o

A position relative to the object to be moved and the cursor is specified as the reference point.
Normally, specify the object to be moved as the reference point.

4  Specify the destination.

Specify the

destination. \\

~somm

\ y
Ll

J

iESESE

<
!

The figure is moved.
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5. Moving Figures

5.2. Move and Rotate (Moving and Rotating Figures)

Move and rotate figures as follows:

+ This function does not handle square objects.
A + Large figures that fill the layout area cannot be rotated, as they will protrude
CAUTION from the area while being rotated.

1  From the menu, select [Edit] -> [Move and Rotate].

2  Select the object to move.
Select by specifying the start and end points of the area containing the object.

3  Specify a point as the center of rotation.

St e e | G

Specify a point as the

/ center for rotation.
\

7
/ \
! ®<] {
| |

|

4 Inthe command field, enter the angle of rotation and press the <Enter> key.

The figures are moved and rotated.

Move and rotate.

Syl S (o e i s i e
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5. Moving Figures

5.3. Move and Invert (Moving and Inverting Figures)

Move and invert figures as follows:

+ This function does not handle square objects.
A « Large figures that fill the layout area cannot be inverted, as they will protrude
CAUTION from the area while being inverted.

1  From the menu, select [Edit] -> [Move and Invert].

2 Select the object to move.
Select by specifying the start and end points of the area containing the object.

3  Specify a line as the axis for inversion.
If you have already arranged a line to serve as this axis, select that line.
If not, specify the axis start and end points.

St e e | G

\ Specify the axis.

S G

The figure is inverted.

Fow o e
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5. Moving Figures

5.4.

Resize Sketch

In Sketch Edit mode, follow these steps to enlarge or reduce sketches.

1  From the menu, select [Edit] -> [Resize Sketch].

2 Toidentify a line as a guideline for resizing, specify two points as desired on the
sketch.

3  Enter the new length (for enlarging or reducing) between the two points designated in
step 2 in the command field using single-byte numbers.

Enter a larger number for the length of the line selected in step 2 to enlarge the
sketch. Enter a smaller number to reduce it.

For example, if the length of the line in step 2 is 20, entering 60 in the command field
triples this length, so the area becomes nine times larger.

T T
wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

S E o To T e o o o S s
I

S E e To T e o o o S s
I

ol m : o < m o
g - |
20 60

Entering 60 in the command field
increases the guideline length to 60 mm.
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6. Comment (Editing a Comment)

6. Comment (Editing a Comment)

Edit comments created as follows:

1  From the menu, select [Edit] -> [Edit Comment].

E% NoName(Onling) - SWDraw?2
File Laser Control Adjustment  Draw Layout Guides View Grid Setting Help

= w IS H?
Draw | List Delete T W

Copy

Drawing Comrmal
Copy and Rotate

Square Copy and Invert

Move

Ling Move and Rotate

1]

Move and Invert

Circle[Manug
Edit Comment

3-Foint Arc Remove Guides

Resize Sketch

ﬁj_m‘

2  Select the comment to edit.

]

The [Comment] screen is displayed.

3 Make a change and click the [OK] button. To cancel the change, click the [Cancel]
button. See "Chapter 9-10. Comment (Entering Comments)" (page 205) .

InpufText
AvPLE]
)
Color Textsize TextFrame
I - Large @) Medium (©) Small None @) Square () Oval
o
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7. Arranging and Canceling Arrays

/.

Arranging and Canceling Arrays

7.1,

Use this command to copy character figures in the drawing area to create an array as

follows:

Creating Arrays

CAUTION

+ After an array is arranged, the figures cannot be edited until the array is can-

A celed.
« After an array is created, other figures cannot be arranged in the drawing area.
* Processing may take a long time for arrays larger than 50x50.

1  From the menu, select [Edit] -> [Array] -> [Create].

A dialog box is displayed for array settings.

Arrays X

Rows: [ 1=] PRowPich [ tooo=

Columns [ 1= Cofick [ 10002

Angle: [ 0000000=] & Rowprio ¢ Col priori

[ ok |  cance |
2 Complete the array settings.
Array Settings
Item Setting Details

Rows ‘1 Specify the number of rows to arrange vertically.
Columns ‘! Specify the number of rows to arrange horizontally.

Row Pitch *2

Specify vertical spacing (in mm).

Col Pitch *2

Specify horizontal spacing (in mm).

Angle

angle (in a range from -179.999 to 180.000).

To arrange copies of the original item at an angle, specify the

Row priority/
Col priority

determining the scanning order.

Select whether to use columns or rows as the basis for

*1 [Rows] x [Columns] should be 10000 or less.
*2 The maximum value varies depending on the lens.

3  Click the [OK] button.

The array is arranged under these conditions.

Array Properties

Item Setting Details Range (Default) Pitch
Row Indicates the number counted — —
vertically of the selected array.
Column Indicates the number counted — —
horizontally of the selected array.
131
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7. Arranging and Canceling Arrays

Array Properties

Item Setting Details Range (Default) Pitch
Rows Indicates the number of rows —
arranged vertically.
Columns Indicates the number of columns —
arranged horizontally.
Row Pitch Indicates vertical spacing (in mm). — —
Col Pitch Indicates horizontal spacing (in — —
mm).
X Offset ™1 Specify the X coordinate at the Lens dependant 0.001
reference position (lower-left
position) of the selected element (in
mm).
Y Offset *1 Specify the Y coordinate at the Lens dependant 0.001
reference position (lower-left
position) of the selected element (in
mm).
Angle of Rotation |To arrange arrays at an angle, -179.999 to 0.001
specify the angle. 180.000
Delete Indicates whether scanning is Hide, Show —
(Hide/Show) performed. (Show)
Scanning Order Indicates the order of scanning. 1 to 1000

*1 The setting range varies depending on the type of lens. For details, refer to each manual for laser
scanning system for welding.

7.2. Canceling Arrays

1  From the menu, select [Edit] -> [Array] -> [Cancel].

A confirmation message is displayed.

Cancel Array *

':0:' Cancels an array?

Cancel

2  Click the [OK] button.

The array is canceled, and the figure is restored to its original state.

/AN

CAUTION

If you attempt to arrange an array again immediately after it was cleared, the
dialog box for array settings is displayed with the array parameters still intact.
Clicking the [OK] button without changing the values in the dialog box at all will
restore the array to the state it was before you cleared it, including offset values
for array elements.
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Chapter 7 Adjustment

1. Deleting Unneeded Lines

1.1. Trim (Deleting Parts of Lines)

You can reduce or increase parts of lines.

1  From the menu, select [Adjustment] -> [Trim].
2  Select the line to trim.

3  Specify the start and end points on the line for deletion.

e o

=

|__—— Specify the start and end
points of the line for deletion.

H
/‘\

——
V
__/

e o

B
— The specified line segment
is deleted.

The specified segment is deleted.

\Z
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1. Deleting Unneeded Lines

1.2. Trim Junction (Deleting Extra Lines from Junctions)

Trim unneeded lines from junctions as follows. You can create attractive corners by
deleting all unnecessary lines from these junctions.

1  From the menu, select [Adjustment] -> [Trim Junction].

2  Select the line to delete extending from the junction.

Select the line to delete
extending from the junction.

P
=

The line is deleted all the way to the junction.

The line is deleted up to the 3

junction.
£
MK

F
H

=0
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2. Selecting Figures

Selecting Figures

2.1,

Selection Mode (Switching to Selection Mode)

2.1.1.

Functions in the [Edit] and [Adjustment] menus are normally used to edit the figures
you created. The mouse can also be used for rough repositioning and resizing. The
following section describes how to edit figures with the mouse after clicking the
[Selection Mode] button in the toolbar to switch to Selection mode.

To alter the properties of a figure or move or resize a figure using the mouse, use one
of the following methods to switch to Selection mode.

» From the toolbar, click the [Selection Mode] button.

*  Click the <Esc> key several times to exit the command.

¢ From the menu, select [Adjustment] -> [Selection Model].

» From the right-click menu, select [Selection Mode] with no figure selected.
Selecting a figure by clicking on it with the mouse in Selection mode displays a gray or
red frame around the figure with a blue move handle and white resize handles. When

a polyline is selected alone, however, the [Poly] screen is displayed. For details of the
[Poly] screen, refer to "Chapter 9-2.2. [Poly] Screen Arrangement" (page 177) .

o T o

I Resize handle

™~ Move handle

E

| L] ﬁ

To select multiple figures, hold the <Ctrl> key while clicking.

Resizing figures in Selection mode

Selecting a figure by clicking on it with the mouse in Selection mode displays a gray or
red frame around the figure with resize handles. Figures can be resized as desired by
dragging these handles.

B

\ Drag the resize handle.
J

R A

—strm

K| L]
Figures can also be resized by changing their properties.
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2. Selecting Figures

2.1.2. Moving figures in Selection mode

Selecting a figure by clicking on it with the mouse in Selection mode displays a gray or
red frame around the figure with a blue move handle in the center. Reposition figures
by dragging this handle.

| ™~ Drag the move
handle.

—strm

Figures can also be moved using the menu.

2.2. Rotation Mode (Rotating Line Segments in Selection Mode)

In Selection mode, select a line segment using the mouse and click the [Rotation
Mode] button on the toolbar or select [Adjustment] -> [Rotation Mode] from the menu
to display the rotation handles at the both ends of the line segment. Rotate the line
segment as desired by dragging these handles. Also, the center of rotation can be
changed by moving the central handle.

Drag the rotation
handle.
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3. Changing Figure Properties

3. Changing Figure Properties

3.1. Using Properties

Properties are detailed information on arranged figures.

In Selection Mode, you can display the properties on the Drawing screen in the
properties field by clicking on the figures. Modify the values in the properties field to
change the shape, welding schedules, and other aspects of the figures.

The following example describes how to change the properties to edit and reposition a
spot.

Example Conditions
* Change the open time from 10 ms to 5 ms.
» Change the coordinates to the origin (0,0).

1  Click the [Selection Mode] button in the toolbar or press the <ESC> key repeatedly to
escape the current command mode.

The screen switches to Selection Mode.
2  Click to select the spot.

3 Change the values for both [X-Coordinate] and [Y-Coordinate] in properties to 0.
Change [Open Time] to 5.
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3. Changing Figure Properties

4  Click the [Update] button.

The changes to the spot content and position are applied.
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3. Changing Figure Properties

3.2.

Properties Iltems

The following table lists the items in the properties field. The specific items available
depend on the particular figure and its shape.

Items displayed in gray rows (such as the object type) cannot be edited.

Properties Setting Items (1 /9)

Figure type Iltem Setting specifics Range Pitch
(Default)

Common to all |Scanning Order |Displays the scanning order. 1-4294967295 1

types Scanning Standby |Specifies the time period from the jump 0-30000 ms 1 ms
*1 to the start point of the laser output to (0 ms)

the start of the laser output after the
wait time.

Square Object type Displays the type of the figure (object). SQUARE —
Object name Specifies the name of the figure SQUAREx 256
(default) (object). characters

max.

Laser type Displays the laser type for Overlapl. SPOT, SEAM, —
Overlapl The contents of this item changes or CW

depending on the schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
Overlapl data to use for Overlapl. Double-click- | laser equipment

ing this item displays the [Schedule 0

Window] screen in 5.3. according to the

set schedule number.
Wave form Displays the waveform method for FIX or FLEX —
Overlapl Overlap2. The contents of this item

changes depending on the schedule

number.
Laser type Displays the laser type for Overlap2. SPOT, SEAM, —
Overlap2 The contents of this item changes or CW

depending on the schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
Overlap2 data to use for Overlapl. Double-click- | laser equipment

ing this item displays the [Schedule (0)

Window] screen in 5.3. according to the

set schedule number.
Wave form Displays the waveform method for FIX or FLEX —
Overlap2 Overlap2. The contents of this item

changes depending on the schedule

number.
Laser type Displays the laser type for Line. The SPOT, SEAM, —
Line contents of this item changes or CW

depending on the schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
Line data to use for Line. Double-clicking laser equipment

this item displays the [Schedule Win- (0)

dow] screen in 5.3. according to the set

schedule number.
Wave form Displays the waveform method for FIX or FLEX —
Line Line. The contents of this item changes

depending on the schedule number.

139

SWDraw2

auysnlpy  seydeyd



3. Changing Figure Properties

Properties Setting Items (2/9)

Figure type Item Setting specifics Range Pitch
(Default)
Square Laser type Displays the laser type for Chamfer. SPOT, SEAM, —
(continued) Chamfer The contents of this item changes or CW
depending on the schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
Chamfer data to use for Chamfer. Double-click- | laser equipment
ing this item displays the [Schedule (0)
Window] screen in 5.3. according to the
set schedule number.
Wave form Displays the waveform method for FIX or FLEX —
Chamfer Chamfer. The contents of this item
changes depending on the schedule
number.
Scanning Speed | Specifies the moving speed of the 1-Lens 1 mm/s
*2 scanner. dependant
(100 mm/s)
Left-Bottom X Specifies the X coordinate from the ori-| Lens dependant | 0.001 mm
gin.
Left-Bottom Y Specifies the Y coordinate from the ori- | Lens dependant | 0.001 mm
gin.
Width Specifies the width of side. Lens dependant | 0.001 mm
Height Specifies the height of side. Lens dependant | 0.001 mm
Scan Start Specifies the scanning start point Left-Top, -
among four corners. Left-Bottom,
Right-Top or
Right-Bottom
(Drawing data
dependant)
Scanning Specifies the scanning direction. Clockwise or —
Direction Counterclockwise
(Drawing data
dependant)
Chamfer Type Specifies the chamfer type. None, Chamfer —
or Radius
(None)
Chamfer Size Specifies the chamfer dimension. Drawing data 0.001 mm
dependant
(0.000 mm)
Overlap Length Specifies the length of overlap portion. | Drawing data 0.000 mm
dependant
(0.000 mm)
Length Displays the total of the perimeter of — 0.001 mm
the figure (object) and the overlap
length.
Time Calculates the approximate scanning — 0.1 ms
time by Length, Scanning Speed.
Repeat Repeatedly scans the figure (object) by 1-5000 1
the specified times. (D
Hatching Specifies whether or not to set hatch- |Enable or Disable —
ing. (Disable)
140
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3. Changing Figure Properties

Properties Setting Items (3 /9)

point.

Figure type Item Setting specifics Range Pitch
(Default)
Square Laser type Displays the laser type for Hatching. SPOT, SEAM, —
(continued) Hatching The contents of this item changes or CW
depending on the schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
Hatching data to use for Hatching. Double-click- | laser equipment
ing this item displays the [Schedule (0)
Window] screen in 5.3. according to the
set schedule number.
Wave form Displays the waveform method for FIX or FLEX —
Hatching Hatching. The contents of this item
changes depending on the schedule
number.
Offset Specifies the distance between outer 0.000-max. Y 0.001
figure and the hatching range. coordinate value
of drawing range
(0.000)
Pitch Specifies the interval of hatching lines. | 0.01-max. Y coor- 0.01
dinate value of
drawing range
(1.00)
Angle Specifies the hatching angle. Thisis an | 0.000-360.000 0.001
absolute angle regardless of the outer (0.000)
figure.

Line Object type Displays the type of the figure (object). LINE —
Object name Specifies the name of the figure LINEx 256
(default) (object). characters

max.
Laser type Displays the laser type. The contents of | SPOT, SEAM, —
this item changes depending on the or CW
schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
data to use. Double-clicking this item | laser equipment
displays the [Schedule Window] screen 0
in 5.3. according to the set schedule
number.
Wave form Displays the waveform method. The FIX or FLEX —
contents of this item changes
depending on the schedule number.
Scanning Speed Specifies the moving speed of the 1-Lens 1 mm/s
*2 scanner. dependant
(100 mm/s)
Starting X-Coord / | Specifies the X coordinate for the start | Lens dependant | 0.001 mm
X-Coordinate point.
Starting Y-Coord / |Specifies the Y coordinate for the start | Lens dependant | 0.001 mm
Y-Coordinate point.
Ending X-Coord |Specifies the X coordinate for the end | Lens dependant | 0.001 mm
point.
Ending Y-Coord Specifies the Y coordinate for the end | Lens dependant | 0.001 mm
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3. Changing Figure Properties

Properties Setting Items (4 / 9)

depending on the schedule number.

Figure type Item Setting specifics Range Pitch
(Default)

Line Length Displays the length of the figure Lens dependant | 0.001 mm

(continued) (object).

Time Calculates the approximate scanning — 0.1 ms
time by Length, Scanning Speed.

Circle (Auto) |Object type Displays the type of the figure (object). | Auto_CIRCLE —
Object name Specifies the name of the figure CIRCLEx 256
(default) (object). characters

max.
Laser type Displays the laser type. The contents of | SPOT, SEAM, —
this item changes depending on the or CW
schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
data to use. Double-clicking this item | laser equipment
displays the [Schedule Window] screen 0
in 5.3. according to the set schedule
number.
Wave form Displays the waveform method. The FIX or FLEX —
contents of this item changes
depending on the schedule number.
Scanning Speed Specifies the moving speed of the 1-Lens 1 mm/s
*2 scanner. dependant
(100 mm/s)
Central X-Coord |Specifies the X coordinate at the center.| Lens dependant | 0.001 mm
Central Y-Coord |Specifies the Y coordinate at the center.| Lens dependant | 0.001 mm
Radius Specifies the radius of the circle. Lens dependant | 0.001 mm
(20 mm)
Angle Specifies the angle formed by the start 0-360° 0.001°
point and at the center of the circle. (0°)
Scanning Specifies the scanning direction. Clockwise or —
Direction Counterclockwise
(Drawing data
dependant)
Length Displays the perimeter for the figure — 0.001 mm
(object).
Time Calculates the approximate scanning — 0.1 ms
time by Length, Scanning Speed.
Run-up angle Calculates and displays the run-up — 0.01°
angle by shutter open delay time and
Scanning Speed.
Repeat Repeatedly scans the figure (object) by 1-5000 1
the specified times. (1
Hatching Specifies whether or not to set hatch- |Enable or Disable —
ing. (Disable)
Laser type Displays the laser type for Hatching. SPOT, SEAM, —
Hatching The contents of this item changes or CW
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3. Changing Figure Properties

Properties Setting Items (5/9)

Figure type Item Setting specifics Range Pitch
(Default)
Circle (Auto) |Schedule Displays the number of the schedule 0-Depends on 1
(continued) Hatching data to use for Hatching. Double-click- | laser equipment
ing this item displays the [Schedule 0
Window] screen in 5.3. according to the
set schedule number.
Wave form Displays the waveform method for FIX or FLEX —
Hatching Hatching. The contents of this item
changes depending on the schedule
number.
Offset Specifies the distance between outer 0.000-max. Y 0.001
figure and the hatching range. coordinate value
of drawing range
(0.000)
Pitch Specifies the interval of hatching lines. | 0.01-max. Y coor- 0.01
dinate value of
drawing range
(1.00)
Angle Specifies the hatching angle. Thisis an | 0.000-360.000 0.001
absolute angle regardless of the outer (0.000)
figure.
Circle Object type Displays the type of the figure (object). CIRCLE —
M 1 : = -
(Manual) Object name Specifies the name of the figure CIRCLEx 256
(default) (object). characters
max.
Laser type Displays the laser type for Overlapl. SPOT, SEAM, —
Overlapl The contents of this item changes or CW
depending on the schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
Overlapl data to use for Overlapl. Double-click- | laser equipment
ing this item displays the [Schedule (0)
Window] screen in 5.3. according to the
set schedule number.
Wave form Displays the waveform method for FIX or FLEX —
Overlapl Overlap2. The contents of this item
changes depending on the schedule
number.
Laser type Displays the laser type for Overlap2. SPOT, SEAM, —
Overlap2 The contents of this item changes or CW
depending on the schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
Overlap2 data to use for Overlapl. Double-click- | laser equipment
ing this item displays the [Schedule (0
Window] screen in 5.3. according to the
set schedule number.
Wave form Displays the waveform method for FIX or FLEX —
Overlap2 Overlap2. The contents of this item
changes depending on the schedule
number.
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3. Changing Figure Properties

Properties Setting Items (6 / 9)

Figure type Item Setting specifics Range Pitch
(Default)
Circle Laser type Displays the laser type for Circle. The SPOT, SEAM, —
(Manual) Circle contents of this item changes or CW
(continued) depending on the schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
Circle data to use for Circle. Double-clicking | laser equipment
this item displays the [Schedule Win- (0)
dow] screen in 5.3. according to the set
schedule number.
Wave form Displays the waveform method for Cir- | FIX or FLEX —
Circle cle. The contents of this item changes
depending on the schedule number.
Scanning Speed Specifies the moving speed of the 1-Lens 1 mm/s
*2 scanner. dependant
(100 mm/s)
Central X-Coord |Specifies the X coordinate at the center.| Lens dependant | 0.001 mm
Central Y-Coord |Specifies the Y coordinate at the center.| Lens dependant | 0.001 mm
Radius Specifies the radius of the circle. Lens dependant | 0.001 mm
(20 mm)
Overlap Start Specifies the start angle of overlap. 0-360° 0.001°
Angle (0°)
Overlap End Specifies the end angle of overlap 0-360° 0.001°
Angle 0°)
Scanning Specifies the scanning direction. Clockwise or —
Direction Counterclockwise
(Drawing data
dependant)
Length Displays the perimeter for the figure — 0.001 mm
(object).
Time Calculates the approximate scanning — 0.1 ms
time by Length, Scanning Speed.
Run-up angle Calculates and displays the run-up — 0.01°
angle by shutter open delay time and
Scanning Speed.
Repeat Repeatedly scans the figure (object) by 1-5000 1
the specified times. (1)
Hatching Specifies whether or not to set hatch- |Enable or Disable —
ing. (Disable)
Laser type Displays the laser type for Hatching. SPOT, SEAM, —
Hatching The contents of this item changes or CW
depending on the schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
Hatching data to use for Hatching. Double-click- | laser equipment
ing this item displays the [Schedule (0)
Window] screen in 5.3. according to the
set schedule number.
Wave form Displays the waveform method for FIX or FLEX —
Hatching Hatching. The contents of this item
changes depending on the schedule
number.
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3. Changing Figure Properties

Properties Setting Items (7 / 9)

Figure type Item Setting specifics Range Pitch
(Default)
Circle Offset Specifies the distance between outer 0.000-max. Y 0.001
(Manual) figure and the hatching range. coordinate value
(continued) of drawing range
(0.000)
Pitch Specifies the interval of hatching lines. | 0.01-max. Y coor- 0.01
dinate value of
drawing range
(1.00)
Angle Specifies the hatching angle. Thisis an | 0.000-360.000 0.001
absolute angle regardless of the outer (0.000)
figure.
Arc/3-Point Arc|Object type Displays the type of the figure (object). ARC —
Object name Specifies the name of the figure ARCx 256
(default) (object). characters
max.
Laser type Displays the laser type. The contents of | SPOT, SEAM, —
this item changes depending on the or CW
schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
data to use. Double-clicking this item | laser equipment
displays the [Schedule Window] screen 0
in 5.3. according to the set schedule
number.
Wave form Displays the waveform method. The FIX or FLEX -
contents of this item changes
depending on the schedule number.
Scanning Speed Specifies the moving speed of the 1-Lens 1 mm/s
*2 scanner. dependant
(100 mm/s)
Central X-Coord |Specifies the X coordinate at the center.| Lens dependant | 0.001 mm
Central Y-Coord |Specifies the Y coordinate at the center.| Lens dependant | 0.001 mm
Radius Specifies the radius of the circle. Lens dependant | 0.001 mm
(20 mm)
Angle Specifies the angle formed by the start 0-360° 0.001°
point and at the center of the circle. (0°)
End Angle Specifies the angle formed by the end 0-360° 0.001°
point and at the center of the circle. 0°)
Scanning Specifies the scanning direction. Clockwise or —
Direction Counterclockwise
(Drawing data
dependant)
Length Displays the length of the figure — 0.001 mm
(object). Displays the perimeter for
square and circle.
Time Calculates the approximate scanning — 0.1 ms
time by Length, Scanning Speed.
Spot Object type Displays the type of the figure (object). SPOT —
145

SWDraw2

auysnlpy  seydeyd



3. Changing Figure Properties

Properties Setting Items (8 / 9)

schedule number.

Figure type Item Setting specifics Range Pitch
(Default)
Spot Object name Specifies the name of the figure SPOTx 256
(continued) (default) (object). characters
max.
Laser type Displays the laser type. The contents of | SPOT, SEAM, —
this item changes depending on the or CW
schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
data to use. Double-clicking this item | laser equipment
displays the [Schedule Window] screen 0
in 5.3. according to the set schedule
number.
Wave form Displays the waveform method. The FIX or FLEX —
contents of this item changes
depending on the schedule number.
X-Coord / X-Coor- |Specifies the X coordinate. Lens dependant | 0.001 mm
dinate
Y-Coord / Y-Coor- |Specifies the Y coordinate. Lens dependant | 0.001 mm
dinate
Open Time Specifies the time to emit the laser. 0-20000000 ms 0.01 ms
Pulse with of the schedule to use + 2 (10 ms)
ms.
Polyline Object type Displays the type of the figure (object). POLY —
Object name Specifies the name of the figure POLYx 256
(default) (object). characters
max.
Laser type Displays the laser type. The contents of | SPOT, SEAM, —
this item changes depending on the or CW
schedule number.
Schedule Displays the number of the schedule 0-Depends on 1
data to use. Double-clicking this item | laser equipment
displays the [Schedule Window] screen 0
in 5.3. according to the set schedule
number.
Wave form Displays the waveform method. The FIX or FLEX —
contents of this item changes
depending on the schedule number.
Repeat Repeatedly scans the figure (object) by 1-5000 1
the specified times. 6))
Axis Control  |Object type Displays the type of the figure (object). AXIS —
Object name Specifies the name of the figure AXISx 256
(default) (object). characters
max.
Laser type Displays the laser type. The contents of | SPOT, SEAM, —
this item changes depending on the or CW
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3. Changing Figure Properties

Properties Setting Items (9 /9)

Figure type Item Setting specifics Range Pitch
(Default)
Axis Control  [Schedule Displays the number of the schedule 0-Depends on 1
(continued) data to use. Double-clicking this item | laser equipment
displays the [Schedule Window] screen 0
in 5.3. according to the set schedule
number.
Wave form Displays the waveform method. The FIX or FLEX —
contents of this item changes
depending on the schedule number.
Axis Move Specifies whether or not to move the Yes or No —
coordinates. (No)
X-Coord / X-Coor- |Specifies the X coordinate of Lens dependant | 0.001 mm
dinate destination.
Y-Coord / Y-Coor- |Specifies the Y coordinate of Lens dependant | 0.001 mm
dinate destination.
*1 Scanning Standby
If the OVERRATE error occurs when SPOTs are used, specify [Scanning Standby] in the properties field or
[Shutter Close Delay] on the [System Parameters] screen and insert a wait time between SPOTs.
Scanner Moving
{ \
} Stan‘dby After Jump }
> \
| \
} Scanning |
Standby I
} I | |
I I Shutter Close Delay
SPOT ‘—‘ (Negative value is valid.)
(OpenTime)
*2 A setting effect may not be obtained depending on the laser equipment.
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4. Poly Resolve (Splitting Figures)

4, Poly Resolve (Splitting Figures)

Polylines created can be split at their construction points into line segments or arcs.
Only polylines can be split.

VA

1  From the menu, select [Adjustment] -> [Poly Resolve].

2 Select the figure to split.

The figure is split into multiple line segments or arcs. Polylines are split at each con-

struction point.

§

i

|
AN
:

£
£
£
£
£
i
i

= Split into multiple
— line segments or

arcs.

VAN

CAUTION

Even if the Repeat has been set, it becomes invalid line when the figure is split.
The original figure is split into line segments or arcs.
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5. Square Resolve (Splitting Squares)

Square Resolve (Splitting Squares)

Squares created can be split into line segments and arcs.

1  From the menu, select [Adjustment] -> [Square Resolve].

2 Select the square to split.

The square is split into multiple line segments. When the square is created with
chamfer or radius specified, it is split into multiple line segments and arcs.

b Split into multiple
— line segments and

— & e

VAN

CAUTION

» When hatching is applied to the square, a message is displayed to confirm
whether you convert hatching into polylines or delete hatching.

» Even if the Repeat has been set, it becomes invalid line when the figure is split.
The original figure is split into line segments or arcs.
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6. Divide (Dividing Figures)

6. Divide (Dividing Figures)

Figures created can be divided at any point. Only line segments and arcs can be

divided.

N
N

1  From the menu, select [Adjustment] -> [Divide]
2  Select the figure to divide.
3  Specify the start and finish points for the divide

. The figure is divided at the

intersection with the line specified by the start and finish points.

Divide at intersection.

Specify start and finish points.
/7

17} 1t

The figure is divided into two separate figures.

7 Divided into two figures.
\/ ]
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6. Divide (Dividing Figures)

* Dividing an arc

; T | : =
£ - -
p:
3 e
3 / /,f’
‘ / / \
|
| f . : | ) |
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\ /
. /
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7. Arc to Poly

7. Arc to Poly

Arcs created can be divided into the desired number of polylines.

1 From the menu, select [Adjustment] -> [Arc to Poly].

2 Select the figure to divide.

L — Select a figure.
;J ik Lj
The [DivisionArc| screen is displayed.
3  Specify the number for dividing.
DivisionArc @
SplitCount : 58 Specify the number for dividing.

[ Ok ] | Cancel |

The arc is divided into the specified number of polylines.

: itk Divided into the specified num-
, _— ber.
|
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8. Unite (Joining Two Figures into One)

8. Unite (Joining Two Figures into One)

Two line segments or arcs can be joined into one. Line segments and arcs can be joined
with other line segments and arcs. Only line segments and arcs can be joined.

1  From the menu, select [Adjustment] -> [Unite].

2  Select the two figures to join and specify the join point (P1).

7 Select two figures.

The two figures are joined forming a single figure.

i / / Figures are joined

s / forming a single figure.
5 / \\

i I

AN\

CAUTION

« The specified figures cannot be joined if they are not convergent.

» Even if they are convergent, figures cannot be joined if the length of the
extended line exceeds the maximum value. The length of the extended line can
be set in [Setting] -> [Preferences] -> [Other] -> [Max. Combined] in the menu.
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8. Unite (Joining Two Figures into One)

The join point (P1/P2) can be selected when joining a line segment with an arc.

Select join point (P1/P2).

*  When joining at P1

*  When joining at P2

2
EE| \
y ! o

VAN

CAUTION

The figure cannot be joined if the length to the join point (P1/P2) exceeds the
maximum value. The length to the join point can be set in [Setting] ->
[Preferences] -> [Other] -> [Max. Combined] in the menu.

154
SWDraw2



9. Unite Poly

9. Unite Poly

Lines, polylines and arcs created can be joined into one automatically or manually.

9.1. Auto (Joining Lines into One Automatically)

1  From the menu, select [Adjustment] -> [Unite Poly] -> [Auto].

2 Select a figure.

3  Select a figure to join it with the figure selected in step 2.

Select a figure.
H 7 \
; N\ /
é
i
;
:
i u
i | 2

The two or more figures are joined forming a single polyline.

- Figures are joined
/ forming a single polyline.
i 2
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9. Unite Poly

9.2. Manual (Joining Lines into One Manually)

1  From the menu, select [Adjustment] -> [Unite Poly] -> [Manual].

2 Select a figure.

3  Select a figure to join it with the figure selected in step 2 and click the join point (P1).

/ Click joint point (P1).

The two or more figures are joined forming a single polyline.

Figures are joined

/ forming a single polyline.

VAN

CAUTION

Make sure that there is no small line segment between arc and line. If it is difficult
to unite them, select [Adjustment] -> [Arc to Poly] from the menu to divide arcs
into polylines.
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10. Fillet

10. Fillet

Corners created with two line segments or two elements of polyline can be rounded off
in the specified radius.

“Two elements” means:

Adjacent Two lines away

a2

*  For polyline, a fillet can be canceled by specifying radius 0 or negative element.

-

1  From the menu, select [Adjustment] -> [Fillet].

2  Select the two line segments to be filleted.

L

Select two line segments.

o

3  Enter the connecting arc radius in the command field.

A An arc radius larger than the distance from the intersection to the ends of the

CAUTION lines cannot be entered.

4  Press the <Enter> key.

The two line segments are connected with an arc.
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10. Fillet

158
SWDraw2

Two line segments are
/ connected with an arc.

o]

The last specified arc radius will be used if the <Enter> key is pressed without
specifying the arc radius. The default value can be set in [Setting] -> [Preferences] >
[Other] -> [Radius of Fillet] in the menu.

To undo the operation, select [Edit] -> [Undo] from the menu, change the arc radius,
and then select [Adjustment] -> [Fillet] again.



11. Add Const. Pt

11. Add Const. Pt

Construction points can be added to line segments or polylines created.

1  From the menu, select [Adjustment] -> [Add Const. Pt].
2 Select the line segment or polyline to be added the construction point to.

3  Click the position at which you want to add the construction point.

el

VIV |

Specify the position at which
the construction point is add.

i u o

The construction point is added at the specified position.

L The construction point is
\ added.

VIV
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12. Delete Const. Pt

12. Delete Const. Pt

Construction points can be deleted from line segments or polylines created.

1  From the menu, select [Adjustment] -> [Delete Const. Pt].
2 Select the line segment or polyline to be deleted the construction point from.

3  Click the position of the construction point number which you want to delete.

Click the construction point to
delete.

g u o

The construction point at the specified position is deleted.

L
‘ﬂ The construction point is
deleted.

160
SWDraw2



13. Hatch to Poly

13. Hatch to Poly

Hatching set in circles or squares can be converted into polylines.

1  From the menu, select [Adjustment] -> [Hatch to Poly].

2 Select the hatched circle or square.

Select a figure.

Hatching is converted into polylines.

Hatching is converted into
polylines.

161
SWDraw2

auysnlpy  seydeyd



Scanning Control
Specifications

Chapter 8

1. Scanning Direction Control Function

The following three scanning direction control functions in the [Adjustment] menu list
are available for scanning order.

* Automatic Scanning Order Function
* Reverse Scanning Order Function

* Scanning Order Confirmation Function

1.1. Applicable Objects and Caution Points

Applies to all objects except dots.
Note that this does not apply to objects with no contact points.

Caution points for individual objects

Object Details
Line * The contact point with the previous object forms the start point.
Arc * The contact point with the previous object forms the start point.
Circle [Auto] *  The contact point with the previous object forms the start point.

The start and end angles are determined when the circle is drawn.

(1) When using the mouse for drawing, the start and end angles are the
points clicked (or right-clicked) to specify the circle radius.

(2) When using the keyboard for drawing, the start and end angles are fixed
at 0°.

Polyline +  The contact point with the previous object forms the start point.
The order of intermediate points will also be changed if the start and end
points are switched for polyline objects.

Square * The contact point with the previous object forms the start point.

1.2. Determining Scanning Direction

If multiple contact points exist, the scanning order of the objects in contact is used
(lowest scanning number first).
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2. Automatic Scanning Order Function

1.3. |dentifying Objects within the Program

For automatic scanning order and scanning order confirmation, unique object items
are controlled using SetTag() and GetTag() to identify that object when there are
multiple objects in contact with the initial one.

2. Automatic Scanning Order Function

This function sets the scanning order and direction of continuous objects with contact
points to allow objects arranged on the drawing screen to be drawn in the desired

sequence by the creator.

A This function does not handle circle (manual), square, and spot objects.
CAUTION

2.1. Automatic Scanning Order Function Operations

. From the menu, select [Adjustment] -> [Scanning Order] -> [Auto].

(1) Select Adjustment from menu.

E3 MNoMame(Offline) - SWE

i) D
@Al o qr o E?
Trim Junction -

Diraw Selection Mede

Rotation Mode

File LaserControl E aw Layout Guides View Grid Setting Help

Resolve
Square Resclve
Divide
Divide Arc
Unite
Circle[banual] Unite Poly 3
Fillet

3-Foint Arc Add Const. Pt
Delete Const, Pt

Scanning Order Auto <+ (3) Select
Auto.

E Reverse

Faolyline Check

(2) Select Scanning Order.

. The following message is displayed in the guidance bar.

Auto Select an object used as a starting point.
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2. Automatic Scanning Order Function

2.2. Automatic Scanning Order Error Control
A message box appears for each specific error detected. Click the [OK] button in the
message box to continue using the automatic scanning function. (The guidance
message in section 2.1 is displayed.)
(1) The following message is displayed if a dot is selected as the starting object.
Aute @
Selected ohject is out of range.
(2) The following message is displayed if more than one object is selected as the starting
object.
Aute @
Multiple chjects are selected. Select only cne chject.
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2. Automatic Scanning Order Function

2.3.

Automatic Scanning Direction Control

The scanning direction is determined as described below, and the scanning order is
applied to the connected objects with the object forming the starting point as 1.
Objects not selected here will be assigned subsequent scanning order.

(1)

()

©)

If an object is connected to the end point of the object forming the starting point
selected, scanning order control is applied to all the continuous objects (with contact
points at the start and end points). Objects subject to scanning direction control are
indicated in red, with the scanning order assigned to continuous objects with the
object forming the starting point as 1. Other objects will be assigned subsequent
scanning order.

Note that when more than one object is connected at a contact point, scanning
order is applied to the object with the lowest scanning number first. Objects not
selected here will be assigned subsequent scanning order.

The Automatic Scanning Order function is continued even after processing is
complete. (The guidance message in section 2.1 is displayed.)

If no object is connected to the end point of the object forming the starting point
selected, and an object is connected to the starting point, scanning order control is
applied to all the continuous objects (with contact points at the start and end points).
Objects subject to scanning direction control are indicated in red, with the scanning
order assigned to continuous objects with the object forming the starting point as 1.
Other objects will be assigned subsequent scanning order.

Note that when more than one object is connected, scanning order is applied to
the object with the lowest scanning number first. Objects not selected here will be
assigned subsequent scanning order.

The Automatic Scanning Order function is continued even after processing is
complete. (The guidance message in section 2.1 is displayed.)

If no object is connected to the end point or start point of the object forming the
starting point selected, the message "No connected object could be found" (see 2.2
(2)) is displayed. Click the [OK] button to continue using the automatic scanning
function. (The guidance message in section 2.1 is displayed.)

The figure below shows the situation after automatic control is complete. The
scanning direction is indicated at the start point of the object forming the start
point.
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2. Automatic Scanning Order Function

(4) Automatic scanning example 1

Ex 1: Confirming the scanning direction and order for the figures shown below.

Start point ——Jp» End point

r =

a.) The connected objects are shown as follows when sequence object 3 is
selected.

b.) Reorder the scanning order as follows.

© ®
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2. Automatic Scanning Order Function

(5) Automatic scanning example 2

Ex 2: Confirming the scanning direction and order for the figures shown below.

Start point ——Jp» End point

a.) The connected objects are shown as follows when sequence object 3 is
selected.

b.) Reorder the scanning order as follows.
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3. Reverse Scanning Order Function

3. Reverse Scanning Order Function

A This function does not handle square and spot objects.
CAUTION

3.1. Reverse Scanning Order Function Operations

. From the menu, select [Adjustment] -> [Scanning Order] -> [Reverse].

(1) Select Adjustment from menu.

E3 MoMame(Offline) - sa.w.rDra\.uz¢
File Laser Control EQit Dyw Layout Guides View Grid Setting Help

esAl .. BEScH?

Diraw Selection Mode

Rotation Mode

Cirawving Comrmand

Resolve

Sguare Resclve
Divide

Divide Arc
Unite

Circle[Manual] Unite Paly 3

Fillet

Add Censt, Pt

Delete Const, Pt

Scanning Order

(3) Select
Reverse.

Falyline

(2) Select Scanning Order.

. The following message is displayed in the guidance bar.

Rewverse =elect an ohjectto reverse.
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3. Reverse Scanning Order Function

3.2.

Reverse Scanning Order Error Control

A message box appears for each specific error detected. Click the [OK] button in the
message box to continue using the automatic scanning function. (The guidance
message in section 2.1 is displayed.)

(1) The following message is displayed if a dot is selected as the starting object.

Reverse @
Selected object is out of range.
(2) The following message is displayed if more than one object is selected as the starting
object.
Reverse @

Multiple ohjects are selected. Select only one object.
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3. Reverse Scanning Order Function

3.3. Reverse Scanning Order Control

The Reverse Scanning Order function controls by switching the start and end points
for the object selected.

. The start and end points for the selected object are switched, and a blue triangle with
the letter "S" (for Start) is displayed over the start point, with the top vertex indicating
the scanning direction.

The Reverse Scanning Order function is continued. (The guidance message in
section 3.1 is displayed.)

Ex: The figures below show the same line object with the start and end points
switched.
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4. Scanning Order Confirmation Function

4, Scanning Order Confirmation Function

4.1. Scanning Order Confirmation Function Operations

. From the menu, select [Adjustment] -> [Scanning Order] -> [Check].

(1) Select Adjustment from menu.

% MNoMame(Offline) - SWDay ¢
File Laser Control v Layout  Guides  View Grid  Setting Help
@Al - =K
Trirm Juncticn -
. |E:w . . . .

Diraw Selection Made

Rotation Mode

Cirawing Command

- s Resolve
\ﬂ/ Square Resclve
Divide
Divicle Are
- Unite
Circle[banual] Unite Poly 3
- Fillet
\ﬂ/ Add Const. Pt
- Delete Const. Pt
Spat Scanning Order 3
\&/ | I (3) Select
Check.

(2) Select Scanning Order.

. The following message is displayed in the guidance bar.

Check Select an object used as a starting paint.
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4. Scanning Order Confirmation Function

4.2. Scanning Order Confirmation Error Control
A message box appears for each specific error detected. Click the [OK] button in the
message box to continue using the scanning order confirmation function. (The
guidance message in section 4.1 is displayed.)
(1) The following message is displayed if a dot is selected as the starting object.
Check ==
Selected object is out of range.
(2) The following message is displayed if more than one object is selected as the starting
object.
Check ===
Multiple ohjects are selected. Select only one object.
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4. Scanning Order Confirmation Function

4.3. Scanning Order Confirmation Direction Control

The scanning direction is determined as follows.

(1)

If an object is connected to the end point of the selected object forming the start point
(contact point forms end point of first object and start point of next object), it is
indicated in red.

The object number becomes the scanning number of the previous object + 1.

(Searches for the object with scanning number + 1 even when there are multiple
contact points.)

The Scanning Order Confirmation function is continued even after processing is
complete. (The guidance message in section 4.1 is displayed.)

If no object is connected to the end point of the object forming the starting point
selected, the message "No connected object could be found" (see 4.2 (2)) is
displayed. Click the [OK] button to continue using the automatic scanning function.
(The guidance message in section 4.1 is displayed.)

The figure below shows the situation after confirmation is complete. The
scanning direction is indicated at the start point of the object forming the start
point.

The same scanning direction is indicated after automatic control is complete.

(3) Scanning order confirmation Ex 1

Ex 1: Confirming the scanning direction and order for the figures shown below.

Start point ——J» End point
=
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4. Scanning Order Confirmation Function

* The connected objects are shown as follows when sequence object 3 is selected.

(4) Scanning order confirmation Ex 2

Ex 2! Confirming the scanning direction and order for the figures shown below.

Start point ——Jp» End point

¢ The connected objects are shown as follows when sequence object 3 is selected.

No object is connected to the end point of the starting object here, so the "No
connected object could be found" message box is displayed.
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Chapter 9 Draw

Using commands other than those listed below while drawing will delete the

A object being drawn.
CAUTION [Zoom Extents], [Zoom All], [Zoom In], [Zoom Selection], [Zoom Out], [Pan], and
[Refresh] in the View menu.

1. Line (Drawing Lines)

Specify two points to draw a line.

/

1  Click the [Line] button, located in Drawing commands. Alternately, from the menu,
select [Draw] -> [Line].

2  Specify the start and end points for the line.

H | Specify the start and end points.

< |\ L

=0

7g / il

A line connecting the start and end points is drawn automatically.

The content of the entered figures, size, and other details can be adjusted in
properties. Separate machining conditions can also be applied.
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2. Polyline (Drawing Polylines)

2. Polyline (Drawing Polylines)

Polyline is an object that consists of multiple lines or arc.
Polylines with arc cannot be created from the start.
To create polylines with arc, the following operation is required.

* Making fillet at the line portion of polyline with [Fillet]
* Combining with arc with [Unite Poly]

* Pasting data including a radius value in the property

2.1. New Polyline

Draw polylines as follows:

1  Click the [Polyline] button, located in Drawing commands. Alternately, from the menu,
select [Draw] -> [Polyline].

2  Specify the first and second points in the line.

A line connecting the first and second points is drawn automatically.

3 As you continue specifying points, lines are drawn connecting them to the polyline.

o T o

T

| Specify vertices of polyline.

=

il

4  When drawing is complete, press the <Enter> key.
The polyline is now complete.

The entered details and size can be adjusted in properties. Separate machining
conditions can also be applied.
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2. Polyline (Drawing Polylines)

2.2. [Poly] Screen Arrangement
Poly
Const. Pt
T Speed  X-Coor “f-Coor Radiuz
1 100 -24.118
z 100 32.386
( 1 ) 3 100 43.040
4 100 -17.04%
5 100 -28.128
T & -17.258
(2) — | rotallength: 203667 mm
(3) __l.Eistance Time
—Eatch Edit
[Editby offset ~| [ Bateh et
(4) Speed Const. Pt : 0 mmfs
X-Coor Const Pt: 0,000 5| mm
¥-Coor Const Pt : 0.000 5| mm
(5) _| : Undo Redo
(6) — 1| Edit prohibition with mouse
(7) f cancel | |[Editcommr|T— (8)

(1) Const. Pt

Cells for inputting parameter values of construction points.

The polyline requires at least start point of the first line, end point of the first
line/start point of the second line, and end point of the second line, it consist of
three lines or more.

The line requires start point and end point, it consist of two lines.

The arc requires start point, middle point and end point, it consist of three lines.

Const. Pt Settings

meiq @ 19)deyn

ltem Setting Details Range Pitch
(Default)

Const. Pt |Displays the construction point 1 to 500 1
number of polyline.

Speed Sets the moving speed of the scanner |1 to Lens dependant |1 mm/s
between construction points. (100 mm/s)

X-Coor Sets the X-coordinate of the Lens dependant 0.001 mm
construction point of polyline.

Y-Coor Sets the Y-coordinate of the Lens dependant 0.001 mm
construction point of polyline.

Radius Sets the radius of arc included in Construction point 0.001 mm
polyline. coordinate dependant
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2. Polyline (Drawing Polylines)

178
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Displaying data at once

Displays speed, X-coordinate and Y-coordinate at once. When the number of
construction points are large, drag the scroll bar to display the hidden data.
Changing data directly

Changes values by numerical entry. The values are increased/decreased with
the <PageUp>/<PageDown> key, and the drawing of polyline also changes

simultaneously with the value. However, the drawing does not change if an
error has occurred.

Copying/pasting data

The data can be exchanged with a text editor such as “Microsoft Excel” to edit
the polyline already created. Clicking the right mouse button on the table
without selecting a row displays the copy/paste menu to copy/paste the whole
table. The specified row cannot be copied and a row cannot be pasted in the
specified row or later. For the data to be pasted, be careful of the followings.

+ The speed data with a decimal point is truncated at a decimal point.

+ The coordinate data with four or more decimal places is rounded off to four
decimal places.

* When the polyline data having an arc is pasted in properties for the already
created polyline, the radius is automatically calculated by three points (start

point, middle point and end point) that make up an arc. With a value in radius
field, the data is judged as an arc.

(3] £ () il @ (45] fin Const. Pt
Dl &Y & B¢ o- @ = —> Spesd  X.Coor  -Coor  Radus

g 1 100 (112251000 251000
& - ;1 _ 2 100 [0 0:000/ " 25.:000
= 3 20000 20000  20.035

A B o] D E 4 100 25.000  0.000
Speed ®-Goor  |Y-Coor  Radius 25000 -25.000

100 -28 25

100 0 25

100 20 20 3

100 25 ]

100 25 -25

o o e e ke |
e 00 ke =

o o o 09 S —gSnm g {5 A om G S o {6 e Zoom oo o

o 2o g Ao S g . Sm o {snm g o o Sonm o

An arc consists of three points (start point, middle point and end point). When
the radius data continues, the second radius becomes invalid.



EZ Microsoft Excel - Bookl

[13] ® W) [u] [0} [ar] T
D SRY s 2R - %=
& BE
B3 - =

A B 6] D E
1 Speed H-Goor  ¥-Goor Radius
2 1 100 -25 25
3 2 100 0 25 3
4 3 100 20 20 3
8 4 100 25 0
i} 5 100 25 -25
b

“Stnin . 40mm <Smm ~30nm —2Gmm 20 {5 <10

—»

srm gom 5m

10mm

2. Polyline (Drawing Polylines

Poly
Const. Pt
Speed  X-Coor “v-Coor Radius
1 100 -25.000 25.000
2 0.000 25.000 83.341
3 100 20.000 20.000
4 100 25.000 0.000
5 25.000 -25.000

fomm o zo

anm donm e ¢

J

“atm 25mm 20rm ASmm AOrm Smm O Smm {Gnm {Sm 2 2mm onm mm domm don

e Since the radius data is the middle point of arc, the radius value of the first

point or the end point becomes invalid.

E3 Microsoft Excel — Bookl
(3] £ () il @ (45] lin
DEEESERY &dBRC «-

@ =
& =iy
B8 = =
A B G D E
1 Speed  ¥-Goor  Y-Goor  Radius
2 1 100 -26 26 3
3 2 100 0 26
4 3 100 20 20
5 4 100 25 ]
8 5 100 25 -25
bl
or
(3] £ () il @ (45] lin
DEEESERY &dBRC «- ? =
& & o
B8 = =
A B G D E
1 Speed  ¥-Goor  Y-Goor  Radius
2 1 100 -26 26
3 2 100 0 26
4 3 100 20 20
5 4 100 25 ]
8 5 100 25 -25 3
bl

o o o —09mm v g5 g 7m0

—>

srm gom 5m

o

Poly
Const. Pt
Speed  X-Coor “v-Coor Radius
1 100 -25.000 25.000
2 100 0.000 25.000
3 100 20.000 20.000
4 100 25.000 0.000
5 25.000 -25.000

fomm o zo

anm dnm g €

“atm 25mm 20rm ASmm AOrm Smm O Smm {Gnm {Sm 2 2mm onm mm domm don
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2. Polyline (Drawing Polylines)

L]

Checking data

The background color of cell changes when a value is input in, and you can
find that the value is changed. The background color is green for normal
values and red for abnormal values.

In both cases of pasting and changing at once, the error check is carried out in
a similar manner. An error occurs in the following cases.

+ A value outside the range is input.

* No value is input.

+ Values of both X- and Y-coordinates are the same consecutively.

» The number of construction point exceeds the limit (The maximum number
of construction points per object is 500.)

Adding/deleting construction point (row)

Just as adding/deleting construction points, construction points (rows) can be
added/deleted. In case of addition, the coordinate of construction point is the
center between the previous and next construction points (rows). However, for
the first row, a construction point is added at the origin.

When clicking the right mouse button while selecting a construction point
(row) (or with pressing the <Delete> key or the <Insert> key), the add/delete
menu is displayed. To add the bottom row, select the add menu with pressing
the <Shift> key.

Checking construction position by selecting construction point (row)
When a construction point is selected, the position can be checked in the lay-
out area.

Selecting multiple construction points (rows)

To select any multiple rows, click them on with the mouse while pressing the
<Ctrl> key.

To select multiple rows within the specified range, click them on with the
mouse while pressing the <Shift> key.

(2) Total Length

Displays the reference value of distance of the whole polyline. However, this is
not displayed if an error has occurred with the input coordinate.

©)

180
SWDraw2

[Distance Time] button

Click this button to switch to the confirmation screen for the distance and the
reference time between construction points. However, the button becomes
grayout and cannot be clicked if an error has occurred with the input coordinate.
The following functions can be used on the confirmation screen.



2. Polyline (Drawing Polylines)

Poly
Const. Pt
Speed Distance Time
1 100 25.000 0.250
2 100 20.616 0.206
3 100 20.616 0.206
4 100 25.000 0.250
Total Length: 91,231 mm
Batch Edit
[speed initilization | -] Batch it ||
Speed Const. Pt: 100 B mm/s
Edit prohibition with mouse
Cancel | [Edit Commit ]
Confirmation Screen Settings
Item Setting Details
Const. Pt Displays the distance and the reference time for each
construction point (except the arc middle point). Speed can be
changed, but Distance and Time cannot be changed, only
displayed. Also, they can be copied, but not pasted.
[Coordinates] button Switches to the screen to input coordinate values of
construction points.
[measures 2 Points] Calculates the speed and the reference time between any two
button points.
Batch Edit Changes speed only.

(4) Batch Edit

Changes a menu selected among offset, speed initialization, zoom, and rotation
function at once.

Select a menu and click the [Batch Edit] button after inputting values. The

values are reflected in cells for inputting parameter values of construction points.

When cell (row) is selected, the setting is valid for the selected row only. When no
cell (row) is selected, the setting is valid for all rows. However, the zoom function

is valid for all rows only.

+ [Edit by offset]
Offsets speed, X-coordinate and Y-coordinate. + setting is available. The range

depends on the lens setting. Only speed can be set on the confirmation screen.
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2. Polyline (Drawing Polylines)

* [Speed initialization]
Initializes all speed settings at once.

+ [Edit by expansion rate]
Zooms with reference to the coordinate of construction point 1. The range is -
100.0 to +100.0. This cannot be set on the confirmation screen.

+ [Edit by rotatel
Rotates with reference to the XY coordinates of center point. The range is
0.000 to 360.000.

(5) [Undo]/[Redo] button
Click the [Undo] button to undo an action that you have done.
Click the [Redo] button to redo an action that you have undone.
The [Undo] button can be clicked more than once, but the [Redo] button can be
clicked only once.
(6) Edit prohibition with mouse
Check the checkbox to prohibit (lock) the drawing data from being moved with
the mouse.
(7) [Cancel] button
Click this button to cancel all changes made after the [Poly] screen is displayed.

(8) [Edit Commit] button

Click this button to enter the data finally. However, the button cannot be clicked
if an error has occurred with the input coordinate.
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2. Polyline (Drawing Polylines)

2.3. Modifying Polyline
Polylines created can be modified with using the mouse or in properties.
2.3.1. Moving the Whole Polyline

Fine adjustment of construction points such as speed and coordinates can be made on
the dedicated screen for editing polylines displayed in the left side of the screen ([Poly]
screen). For the details of functions on the [Polyl screen, see "Chapter 9-2.2. [Polyl]
Screen Arrangement"(page 177) .

1  When a polyline is selected, the [Poly] screen is displayed.

The [Poly] screen is displayed only when a polyline is selected.
When multiple polylines are selected, the screen is not displayed.

ATTENTION

2 Specify an element to change or move.

3 Click the place where there is no construction point on the polyline to display "®" at
the construction point.

~ “®” is displayed.

‘
:

Exe

&

X= 64147,V = 73330 LD: OFF GUIDE: OFF 1i5HL: - SHUL: OFF SHU2: OFF SHUS: OFF ERRORNONE

4 When "®"is clicked, the whole polyline can be moved. Clicking the left mouse button
after moving it to determine the position and update parameter values in the [Poly]
screen in the left side of the screen.
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2. Polyline (Drawing Polylines)

3 NoName(Offine) - SWDraw2 [E=E[E=E =)

File Control _Edit _Adjustment _Draw _Layout View Grid Setting Help

B HRECCE?

D B = Properties Value
d “ | Object type Poly
2 Objectname  Polyt
" Laser type
< Schedule number 0
s Wave form
Scanning Standby 0
Scanning Order 1

— Determine the
position.

[—ml _mi =i =l = =l =i

[l

Totallength:  293.667 mm

[istance Tme

Batch Edit

Editby offset ] [(satnedt

Speed Const. Pt 0[] mmis

X-Coor Const Pt

¥-Coor Const Pt

e
Exg [CJEdit prohibiton with mouse.

X= 14332,V = 34091 LD: OFF | GUIDE: OFF i5HL: —

SHUL: OFF SHU2: OFF SHUS: OFF ERROR NONE

&  When modification is complete, click the [Edit Commit] button.

3 NoName(Offine) - SWDraw2 [E=E[E=E =)

File LaserControl Edit Adjustment Draw Layout Guides View Grid Setting Help

[~ . HEGEoE?
s —_—

Speed X.Coor  V-Coor  Radus i il Properties Value
1 100 | 4E 882 | 82T “ | Object type Poly
2 | 100/ 0skore b skase
=Y Object name  Poly1
© 1o sa218 -is0e Laser type
s 10l o0ial 2 Schedule number 0
s “ste 1521t Wave form
R Scanning Standby 0
A Scanning Order 1

[—ml _mi =i =l = =l =i
1
o

[l

Totallength:  293.667 mm
[istance Tme /

Click the [Edit s —
i [Eotbyofe ] [(sauhea
Commit] but-

Speed Const. Pt 0[] mmis

ton = ‘
Ex o .
Ex
Ex —
B Cancel ] (e conmi ) |
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2. Polyline (Drawing Polylines)

2.3.2. Changing in Shape

Fine adjustment of construction points such as speed and coordinates can be made on
the dedicated screen for editing polylines displayed in the left side of the screen ([Poly]
screen). For the details of functions on the [Polyl screen, see "Chapter 9-2.2. [Polyl]
Screen Arrangement"(page 177) .

1  When a polyline is selected, the [Poly] screen is displayed.

The [Poly] screen is displayed only when a polyline is selected.
When multiple polylines are selected, the screen is not displayed.

ATTENTION

2  Specify an element to change or move.

3 Click around the place where there is a construction point on the polyline to display
"O" at the construction point or select a line on the Object Browser. (The line start and
end points, and arc start, end and middle points can be selected by clicking.)

= NoName(Offline) - SWDraw2 o ]
ile £ Gui
[od Properties Value
o “ | Object type Poly
g |22 Objectname  Polyt
L " Laser type
S s Schedule number 0
L s Wave form
i Scanning Standby 0
[ RIS ] X Scanning Order 1
\
1 \ _ “O” is displayed.
| 0 /
! N o L—]
! o
v
Exd [ o edo
Exe
] [t rohiiton with mouse

X=18506, Y = 74165 LD: OFF GUIDE: OFF 1i5HL: - SHUL: OFF SHU2: OFF SHU3: OFF ERRORNONE

4 When "O" is clicked, a construction point can be moved. Clicking the left mouse but-
ton after moving it to determine the position and update parameter values in the
[Poly] screen in the left side of the screen.

o)~ SWDra =@ s
it Adjustment _Draw Guides View G
C Properties Value
il “ | Object type Poly
g |22 Objectname  Polyt
L " Laser type
S s Schedule number 0
L s Wave form
i Scanning Standby 0
[ RIS ] X Scanning Order 1
s \
! /\ |
( \\ _— Determine the
L N - / poSItIOn-
[ S S ]
Terenst Zacezfmn /
Distance Time T
Batchdt
Eatby offset <] (eatnae
Speed Const, Pt of] mm il
Coor ConstPt 0000 (5] mm .
~Coor ConstPt 0000 [2] mm
Exd [ o
Exe
] [t rohiiton with mouse
E JER
ﬂ Coneeiows |oEchcomite) |

X= 3353, Y = 54406 LD: OFF GUIDE: OFF 1i5HL: - SHUL: OFF SHU2: OFF SHU3: OFF ERRORNONE
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2. Polyline (Drawing Polylines)

&  When modification is complete, click the [Edit Commit] button.

T3 NoName(Offine) - SWDran2 = =n )
File o Edt Adjustment Draw Layout Guides View Grid Seting Help
[~ . HEgECoE?
D Spesd X-Coo dius i o Properties Value
o T “ | Object type Poly
“f| == :zz Objectname  Polyl
L 100 Laser type
Sl Schedule number 0
L e Wave form
i Scanning Standby 0
[ RIS ] X Scanning Order 1
T \
I |
[ \
] |
[ N B
Tollength:  23.3%  mm
Distance Time
Batchdt
. . et by offset <) (Bawnza
Click the [Edit —
Commit] but- :
ton. =
Exe
Ex ouse
% [ ] [eaicomt]

X= 33813,V = 54685 LD: OFF GUIDE: OFF MSHU: - SHUL OFF SHU2: OFF SHU3: OFF ERRORNONE

You can also make modifications in properties.
However, the following rules are applied.

B Changing the coordinate value with the mouse (changing by directly entering the
coordinates in the point coordinates list)

* When the start point is changed, its coordinate and radius is changed. The middle
and end points are not changed.

(The radius is automatically calculated by the start, middle and end points.)

P ———
Start point \

—

*  When the middle point is changed, its coordinate and radius is changed.

(The radius is automatically calculated by the start, middle and end points.)

Middle point
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2. Polyline (Drawing Polylines)

When the end point is changed, its coordinate and radius is changed.

(The radius is automatically calculated by the start, middle and end points.)

RN x\\

—

End point

T

B Changing the radius in properties (changing by directly entering the radius in the point
coordinates list)
*  When the arc start and end points are connected smoothly.

The start and end points are adjusted to connect smoothly with a changed radius.
However, the settable range of radius is displayed when an arc cannot be created

with the input radius.

N\ N

N 0
A >
D
-
[
©
=
o
=
0 < Radi -
0
g
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2. Polyline (Drawing Polylines)

2.3.3. Adding/Deleting Construction Points

B Using the mouse
* Adding the construction point in drawing area

In addition to the conventional function that allows the construction point to be
added to the line portion of polyline, the construction point can be added to the

arc portion. When the construction point is added on an arc, the specified arc is
divided into two.

|

* Deleting the construction point in drawing area

When the arc start point is deleted (viewed from the scanning direction), the arc
middle point is also deleted.

_ >
Scanning
direction

Point to be
deleted

When the arc end point is deleted (viewed from the scanning direction), an arc is
created with the arc start point, the arc middle point, and the next point of the
deleted point.

S
Scanning
direction

Point to be
deleted

When the arc middle point is deleted, the arc start point and the arc end point
are joined with a line.
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2. Polyline (Drawing Polylines)

Point t6 be —>

deleted

B By setting in properties

* Adding the construction point in properties

Poly Poly
Const. Pt Const. Pt
Speed  X-Coor  Y-Coor  Radius Speed X-Coor  Y-Coor  Radius
1 100 31108 1 100
2 100 2 100
3 100 3 100
A 4 4.012
5 5 100
6 100
7 100
8 100
H ] 4.007
Select a line to T
add a construc- . :
tion point to and The color of the
right-click the line. inserted line changes.
When Insert is
clicked, a con-
struction point is
added. -
Total Length: 137,458 mm Total Length: 137.458 mm
Distance Time Distance Time
Batch Edit Batch Edit
[Ecit by offset ~] [ Bateh it [Editby offset v] [Lsetches
Speed Const, Pt 0 mmjs Speed Const. Pt : 0| mmjs
X-Coor Const Pt : 0.000 5| mm X-Coor Const Pt : 0.000 5| mm
¥-Coor ConstPt : 0.000 B mm ¥-Coor Const Pt : 0.000 £ mm
[(ndo ][ reco
Egiit prohibition with mouse Ediit prohibition with mouse
[ cancel | [Ecitcomme [ canca | [Edtcommit

* Deleting the construction point in properties

Poly Poly
Const. Pt Const, Pt
Speed  X-Coor ¥-Coor Radius Speed  X-Coor Y-Coor Radius
1 100 -4 -31.108 1 100
2 100 -9.588 2 100
3 100 3 100
4 2 4012 4 4012
5 100 -2 5 100
!_. — g 13636 | 6 100
L~ Insert 2 7 5007
. / § Delete | 4007 8 100
Select a line to g PR
10 31321
delete a construc-
tion point from and A construction
right-click the line. point is deleted.
When Delete is
clicked, a con-
struction point is
deleted.
Total Length: 137.458 mm Total Length: 136.275 mm
Distance Time Distance Time
Batch Edit Batch Edit
[Editby offsat =] [[Batenean [Editby offset -] [ BatchEdit
Speed Const. Pt: | mmfs Speed Const. Pt : 0| mmjs
X~Coor Const Pt : 0.000 (3| mm X-Coar Const Pt : 0.000 f&f mm
‘¥-Coor ConstPt : 0.000 B mm ¥-Coor Const Pt : 0.000 (2| mm
Redo Undo Redo
Edit prohibition with mouse Edit prohibition with mouse
[ cencel | [diconm) =
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3. Parallel Lines (Drawing Parallel Lines)

3. Parallel Lines (Drawing Parallel Lines)

Draw a line parallel to an existing line as follows:

Using any of the commands listed below while drawing a parallel line will delete
A the parallel line and draw a normal line.
[Zoom Extents], [Zoom All], [Zoom In], [Zoom Selection], [Zoom Out], [Pan], and

CAUTION [Refresh] in the View menu.

-
—

1  Click the [Parallel Lines] button, located in Drawing commands. Alternately, from the
menu, select [Draw] -> [Parallel Lines].

2 Select the line (line segment) to be used as the reference line to determine the angle
of the parallel line.

Select the line. ~ ‘ ‘ |
>< _—
| [ |
| I il

3  Specify the start and end points of the line to draw.

= I i —
=
7L Specify start and end points.
o J/ il

A line 1s drawn parallel to the one chosen in step 2.

=0

The entered details and size can be adjusted in properties. Separate machining
conditions can also be applied.
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4. Square (Drawing Rectangles)

4, Square (Drawing Rectangles)

Draw rectangles as follows:

1  Click the [Square] button, located in Drawing commands. Alternately, from the menu,
select [Draw] -> [Square].

2  Specify the start point.

3  Specify the size of the rectangle.

Move the mouse to enlarge or reduce the rectangle. Click when the rectangle is the

desired size.

| T Move the mouse to determine

4 the rectangle size.
s

The [Square] screen is displayed.

4  Specify the values, referring to the table below. Click the [OK] button when finished.

Square =

Size
Widthe 38778 Height ~ 18.324 =
mm mm

Chamter Scheduls

ond Part Scheduie No.
Chamfer Overlapl 0
Radius Overlap2 0
Line i
]

uin i}
o Chamfer

Overlap Length

oo

o Cancel

Square Settings

ltem Setting specifics Range (Default) Pitch
o | Width Specifies the width of side. Lens dependant|0.001 mm
N
»2 | Height Specifies the height of side. Lens dependant|0.001 mm
191
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4. Square (Drawing Rectangles)

Square Settings

ltem Setting specifics Range (Default) Pitch
No Does not perform chamfering. — —
Chamfer Chamfers four corners by specifying the radius | 0.01-Drawing |[0.001 mm
of arc. The setting is applied to all of the four data dependant
corners. (0.000 mm)
A
R
Y
R
o
e
g
< |Radius Chamfers four corners by specifying the line 0.01-Drawing |{0.001 mm
© length to cut. The setting is applied to all of the | data dependant
four corners. (0.000 mm)
C
B n—
C
Overlapl Specifies the number of the schedule data to use | 0-Depends on |1
for the overlap portion starting from the start laser
point. equipment
(0)
Overlap2 Specifies the number of the schedule data to use | 0-Depends on |1
for the overlap portion ending at the end point. laser
° equipment
£ (0)
5
< |Line Specifies the number of the schedule data to use | 0-Depends on |1
w for the lines. laser
equipment
(0)
Chamfer Specifies the number of the schedule data to use | 0-Depends on |1
for the chamfer portion. laser
equipment
(0)
Overlap Length |Specifies the length of overlap portion. Drawing data |0.001 mm
dependant
(0 mm)

A rectangle is drawn.

The entered details and size can be adjusted in properties. Separate machining
conditions can also be applied.

[Scanning Direction]

Scanning direction (clockwise or counter-clockwise) will be set depending on how the
rectangle is drawn. The scanning direction can be checked or changed in the
[Scanning Direction] field in Properties.

*  When the end point is to the right of the start point:

Scanning will be in the clockwise direction.
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4. Square (Drawing Rectangles)

*  When the end point is to the left of the start point:

Scanning will be in the counter-clockwise direction.

Click the [Scanning Direction] field in Properties to change the scanning direction.

Click the [Update] button to apply the settings.

The settings will not be applied unless the [Update] button is clicked.
CAUTION
A When changing the scanning direction of a rectangle, do not select [Adjustment] -
CAUTION > [Scanning order] -> [Reverse] in the menu.
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5. Circle (Drawing Circles)

S. Circle (Drawing Circles)

There are two types of circle. Select the function depending on the intended use.

Circle (Manual): The drawing start and end points can be arbitrarily set. Circles
with overlap* can be drawn.

Circle (Auto): The system calculates previous object to automatically decide the
drawing start point. Circles with overlap cannot be drawn.

*  “Overlap” is the function to weld the welded portion again for hermetically closing the circular area.

5.1. Drawing Circles with Overlap (Manual)

Draw circles with overlap as follows:

1  Click the [Circle [Manual]] button, located in Drawing commands. Alternately, from
the menu, select [Draw] -> [Circle [Manual]].

2  Specify the start point.
3  Specify the size of the circle.

* Using the mouse

Move the mouse to enlarge or reduce the circle. Click when the circle is the
desired size.

o = o

— Move the mouse to determine the
circle size.

=0

* By specifying points

Enter the radius or diameter in the command field. (single-byte alphanumeric)
Add the prefix "D" when entering diameters.

The [Circle] screen is displayed.

194
SWDraw2



5. Circle (Drawing Circles)

4  Enter values, referring to the following table. Click the [OK] button when you have
finished setting.

Circle @

Size Schedule
Radius 16,784 =
mm

Part Schedule rumber

Dverlap] o
Overlap Overlap? 0

Start Angle 0.000 = Deg Circle 1]

End Angle 0.000 = Deg. Cancel

Circle Settings

Item Setting specifics Range (Default) Pitch
"é’ Radius Specifies the radius of circle. Lens dependant 0.001 mm
)
Start Angle |Specifies the start angle for the overlap [0-359.999° 0.001°
E portion.
o
Cg) End Angle |Specifies the end angle for the overlap 0-359.999° 0.001°
portion.
Overlapl Sets the schedule number used for the 0-Depends on laser |1
first overlap portion. equipment
(0)
by
2 Overlap2 Sets the schedule number used for the 0-Depends on laser |1
= second overlap portion. equipment
% (0)
@ Circle Sets the schedule number used for the 0-Depends on laser |1
arc other than overlap portion. equipment
(0)

A circle is drawn based on these conditions.

The entered details and size can be adjusted in properties. Separate machining
conditions can also be applied.

Counter clockwise Clockwise

meiq @ 19)deyn

(when [Start Angle] is 90° and [End Angle] is 180°) (when [Start Angle] is 0° and [End Angle] is 270°)
90° 90°

|
Start Angle 90° -
|

Overlap

Start Angle 0°

End Angle 180°

! End Angle 270° !
270° 270°

Schedule number to be used

@ Schedule number set in Overlap1
@ Schedule number set in Circle

@ Schedule number set in Overlap2
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5. Circle (Drawing Circles)

[Scanning Direction]

The scanning direction can be checked or changed in the [Scanning Direction] field in
Properties.

*  When the end point is to the right of the center point:

Scanning will be in the clockwise direction.

*  When the end point is to the left of the center point:

Scanning will be in the counter-clockwise direction.

5.2. Drawing Conventional Circles (Auto)

Draw conventional circles as follows:

1  Click the [Circle [Auto]] button, located in Drawing commands. Alternately, from the
menu, select [Draw] -> [Circle [Auto]].

2 Specify a point as the center of the circle.
3  Specify the size of the circle.

* Using the mouse

Move the mouse to enlarge or reduce the circle. Click when the circle is the
desired size.

o T o

— Move the mouse to determine the
circle size.

=0

* By specifying points

Enter the radius or diameter in the command field. (single-byte alphanumeric)
Add the prefix "D" when entering diameters.

A circle is drawn based on these conditions.

The entered details and size can be adjusted in properties. Separate machining
conditions can also be applied.
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5. Circle (Drawing Circles)

[Scanning Direction]
The scanning direction can be checked or changed in the [Scanning Direction] field in

Properties.

*  When the end point is to the right of the center point:
Scanning will be in the clockwise direction.

*  When the end point is to the left of the center point:

Scanning will be in the counter-clockwise direction.
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6. Arc (Specifying a Radius to Draw an Arc)

6. Arc (Specifying a Radius to Draw an Arc)

A radius can be specified to draw an arc as follows:

The scanning area error may occur depending on the arranged figures such as
those the center coordinate is positioned outside the marking area due to its large
A radius.

CAUTION In such cases, change the arc object into the polyline object with Poly Resolve. It
can be ready for scanning.

a

1  From the menu, select [Draw] -> [Arc].
2  Specify a point as the center of the circle.
3  Specify the radius of a circle that includes the arc.

* Using the mouse

Move the mouse to lengthen or shorten the line representing the radius. Click
when the radius is the desired size.

= |
Move the mouse to /i

determine radius length.

e

* By specifying points
Enter the radius in the command field. (single-byte alphanumeric)

4 Specify the start and end points of the arc.
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6. Arc (Specifying a Radius to Draw an Arc)

N

=0

™~ Specify start and end

- oints.
| A il P

An arc is drawn based on these conditions.

The entered details and size can be adjusted in properties. Separate machining
conditions can also be applied.

[Scanning Direction]

Scanning direction (clockwise or counter-clockwise) will be set depending on how the
arc is drawn. The scanning direction can be checked or changed in the [Scanning

Direction] field in Properties.

*  When the end point is in the clockwise direction from the start point:
Scanning will be in the clockwise direction.

*  When the end point is in the counter-clockwise direction from the start point:

Scanning will be in the counter-clockwise direction.
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7. 3-Point Arc (Specifying 3 Points to Draw an Arc)

7. 3-Point Arc (Specifying 3 Points to Draw an Arc)

Specify three points along a circumference to draw an arc, as follows:

The scanning area error may occur depending on the arranged figures such as
those the center coordinate is positioned outside the marking area due to its large
A radius.

CAUTION In such cases, change the arc object into the polyline object with Poly Resolve. It
can be ready for scanning.

a

1  Click the [3-Point Arc] button, located in Drawing commands. Alternately, from the
menu, select [Draw] -> [3-Point Arc].

2  Specify the arc start point, middle point, and end point (in this order).

\

/ N 4

& Specify the arc start point,
| middle point, and end point.
4 o

An arc is drawn based on these conditions.

=0

The entered details and size can be adjusted in properties. Separate machining
conditions can also be applied.

[Scanning Direction]

Scanning direction (clockwise or counter-clockwise) will be set depending on how the
3-point arc is drawn. The scanning direction can be checked or changed in the
[Scanning Direction] field in Properties.

*  When the end point is in the clockwise direction from the start point:

Scanning will be in the clockwise direction.

*  When the end point is in the counter-clockwise direction from the start point:

Scanning will be in the counter-clockwise direction.
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8. Spot (Drawing Dots for Spot Welding)

8. Spot (Drawing Dots for Spot Welding)

The scanning laser welding system can perform seam welding along lines created
using SWDraw2. Spot welding can be performed by creating spots (dots for spot weld-

ing).

1  Click the [Spot] button, located in Drawing commands. Alternately, from the menu,
select [Draw] -> [Spot].

2  Specify the position to place the dot.

Specify dot.

\5,

=0

Dots are arranged as specified.
The entered details and size can be adjusted in properties. Separate machining
conditions can also be applied.

AN\

CAUTION

The dot size displayed on the screen differs from the size when welded. You can
adjust the welding size and the time the shutter remains open in [Preferences].
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9. Axis Control (Communicates with External Devices)

9. Axis Control (Communicates with External Devices)

This function (object) can be used for communicating with external devices.

Especially, this function is used for moving a scanner to the specific position and stop-
ping scanning at the position temporarily. For settings for the whole transfer control,
see "Chapter 5-4. System Parameters (Setting Laser Equipment Operating Condi-
tions)"(page 112) .

9.1. Using the Axis Control Command

1  From the menu, select [Draw] -> [Axis Control] and arrange the axis control com-
mand.

3 NoName(Offline] - SWDraw2
File Laser Control Edit  Adjustment Layout Guides View Grid Setting Help

B e BEs . E?

Parallel Lines — |
[] Square
DTG ComaTne— CirclelManuel]

Sguare Arc

S — E 3-Point Arc
Line b Spot

. AxisCentrel

Circle[Manual] Circle[Aute]

Comment
3-Foint Arc
Spot
E

2 When arranged, the object is displayed in gray.

1111

3 The gray object is an axis control command without coordinate translation. The green
object is one with coordinate translation.

L ) |
When Axis Move is [No]. When Axis Move is [Yes].

Properties Value Properties Value
Object type Axis Obiject type Axis
Chject name Axis1 Object name Axis1
Laser type Laser type

Schedule number 0 Schedule number 0
Wave form Wave form

Scanning Standby 0 Scanning Standby 0
AxisMove o AxisMove Yes
Scanning Order 1 X-Coordinate (mrr -20.051
Y-Coordinate (mi 28.622

Scanning Order 1
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9. Axis Control (Communicates with External Devices)

9.2. Example of Axis Control Command

Check the position (manipulate an image) at the side end.

1  From the menu, select [Draw] -> [Axis Control] and arrange the axis control com-
mand.
The command should be arranged within the area.

2 Select the arranged object and change the property.
Select “Yes” for [Axis Move] and input the coordinate value for moving the scanner.

3 NoName(Offine) - SWDraw2 [E=E[E=E =)

File LaserControl Edit Adjustment Draw Layout Guides View Grid Setting Help

GO MBEEG(KC@?

Drow [Lin Properties Value
* | Obiect type Axis
Di Ci d
rewing Comman _ Objectname  Axis1
Square £ Laser type

Schedule number 0

=] Scanning Standby 0
Asishlove Yes

Circle[M ]
ircle[Manual] X-Coordinate (mm -55.000

Y-Coordinate (mr-5.000
Scanning Order 7

3Paint Arc

Spot

Polyline

Parallel Lines

i

Circle[Auto] =1

Enter a command.

X= 33720,V = 25702 LD: OFF GUIDE: OFF 1i5HL: - SHUL: OFF SHU2: OFF SHU3: OFF ERRORNONE

3  Similarly, arrange axis control commands on other positions you need.

4 Change the order of executing the axis control command.
When an axis control command is added, it is added to the end of the scanning order.
Change the scanning order on the Object Browser.
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9. Axis Control (Communicates with External Devices)
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SWDraw2

5

E% (Offline) - SWDraw2
File Laser Control Edit

Adju

& e B O

Draw | List
Azcend Descend
Scanning order -
1 Paly C
2 Axig C
3 Axiz? C
4 m 3

Move Up | | Move Down

Selected Object Mame
Axiz?

Destination Scanning Mumber
3

Update || Fieload

* The axis control command is executed in the scanning order of object.
Take care of the order.
To stop the scanner at the position of orbiting scanning data, the axis

control command needs to be arranged at the start point of orbiting
object.

Save the layout as new file.



10. Comment (Entering Comments)

10. Comment (Entering Comments)

The information for layout data can be added regardless of scanning.

As long as the comment is arranged within the area, it does not effect the scanning
even if it gets beyond the area.

10.1.

Creating a Comment

1

2

1) ——

From the menu, select [Draw] -> [Comment].

E% MoName(Offling) - SWDraw2
File Laser Control  Edit Adjustment Layout Guides View Grid Setting Help

ﬁ B D * Il;i:I:Iine @ ?
Draw | List : ]:

Drawing Command

Parallel Lines
Square

Circle[Manual]

g 3-Point Arc
| i
- AxisControl
Circle[Manual] Circle[Auto]
Comment

3-Point Arc

Spot

'

m

Enter the comment information, referring to the descriptions below.

InputText @
b
Color Textsi: FesxtFrann (3)
(2) ——_ - Large (@ Medium small MNone (@ Sguare Owal
——
oK [ Gancel

(1)

()

(©)

Input Text

Enter a comment.
For multiline comment, insert line feeds with the <Ctrl> + <Enter> keys.

Color

Select the color used for displaying comments.

Text Size

Specify the text size of comment.
The mutual text size assigned to large, medium and small is stored in
SWDraw.INI to be described.

Text Frame

Specify the character frame used for displaying comments.
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10. Comment (Entering Comments)

3 Click on the coordinate to place.
1 to 3 placement points can be input.
When 2 point or more is input, a lead line is created.
For 2-point lead line, press the <Enter> key after inputting the second point.

s e T e T T I T P I P
When placement point is £
clicked, a comment can g3
be placed. ~_ —SAMPLE
£
£
£ |
£
£
5,
éi
iz
10.2. Initial Value of Comment Information

Parameters for inputting comments are stored in “Comment” section and later in
SWDraw.INI in the execution environment.

Key name Details

TextColor Color number which shows the comment color (0 to 31: descending order of
pull-down list)
Initial value: 0

TextSize Text size 0 to 2 (0: Large 1: Midium 2: Small)
Initial value: 0

FrameType Text frame type FrameType 0 to 2 (0: None 1: Square 2: Oval)
Initial value: 0

LargeSize Text size of “Large” (in units of 0.1 mm)
Initial value: 90

MediumSize Text size of “Midium” (in units of 0.1 mm)
Initial value: 60

SmallSize Text size of “Small” (in units of 0.1 mm)
Initial value: 30

FontName Font name for single-byte “Courier New”
This font is used only when all texts are single-byte.
When using a text frame, be sure to specify a non-proportional font.

FontNameJP |Font name for two-byte “MS Gothic”
This font is used when texts are two-byte or mix of single- and two- byte.
When using a text frame, be sure to specify a non-proportional font.
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10. Comment (Entering Comments)

10.3.

Setting Example
[Comment]
TextColor=3
TextSize=0
FrameType=0
LargeSize=90
MediumSize=60
SmallSize=30
FontName=MS Gothic

Relation with Other Commands

All commands other than the Delete and the Move commands do not apply to com-

ments.

Also, comments are not displayed in thumbnail images, which is viewed with the

Open command after saved.
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Chapter 10 Layout

1. Align Left

Figures can be aligned to the left as follows:

1  Access Selection mode. Hold the <Ctrl> key while selecting the figures for alignment.

2  From the menu, select [Layout] -> [Align Left].

The selected figures are aligned as specified.

*  When the figures will overlap if aligned, they are automatically adjusted to prevent them from over-

lapping.

2. Align Right

Figures can be aligned to the right as follows:

1  Access Selection mode. Hold the <Ctrl> key while selecting the figures for alignment.

2  From the menu, select [Layout] -> [Align Right].

The selected figures are aligned as specified.
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3. Align Top

3. Align Top

Figures can be aligned to the top as follows:

1  Access Selection mode. Hold the <Ctrl> key while selecting the figures for alignment.

2  From the menu, select [Layout] -> [Align Top].

The selected figures are aligned as specified.

4. Align Bottom

Figures can be aligned to the bottom as follows:

1  Access Selection mode. Hold the <Ctrl> key while selecting the figures for alignment.

2  From the menu, select [Layout] -> [Align Bottom].

The selected figures are aligned as specified.
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5. Center Horizontally

Center Horizontally

Figures can be centered horizontally as follows:

1  Access Selection mode. Hold the <Ctrl> key while selecting the figures for alignment.

2  From the menu, select [Layout] -> [Center Horizontally].

The selected figures are aligned as specified.

Center Vertically
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Figures can be centered vertically as follows:

1  Access Selection mode. Hold the <Ctrl> key while selecting the figures for alignment.

2  From the menu, select [Layout] -> [Center Vertically].

The selected figures are aligned as specified.



7. Justify Horizontally

7. Justify Horizontally

Figures can be justified horizontally as follows:

1  Access Selection mode. Hold the <Ctrl> key while selecting the figures for alignment.

2  From the menu, select [Layout] -> [Justify Horizontally].

The selected figures are aligned as specified.

8. Justify Vertically

Figures can be justified vertically as follows:

1 Access Selection mode. Hold the <Ctrl> key while selecting the figures for alignment.

2 From the menu, select [Layout] -> [Justify Vertically].

The selected figures are aligned as specified.
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Chapter 11 View

1. Zoom Extents

To display only the area occupied by figures, from the menu select [View] -> [Zoom
Extents]. Only the area occupied by figures will be enlarged and displayed.

2. Zoom All

To return the display to the default view, from the toolbar, click the [Zoom All] button
or select [View] -> [Zoom All] from the menu. The screen reverts to a 100% view.
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3. Zoom In

3. Zoom In

To zoom in, from the toolbar, click the [Zoom In] button. Or select [View] -> [Zoom In]
from the menu.

Clicking the [Zoom In] button from the toolbar zooms in for a closer view, focusing on
the center of the screen.

When selecting the command from the menu, click the left mouse button at a point to
display the point at the center of the screen (layout). After zooming, shift the layout so
that the specified point is located at the center.

oo RO O

L] - +

Sl o Ao
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4. Zoom Selection

To zoom in by specifying the viewing area, select [View] -> [Zoom Selection] from the
menu. Specify two points around the desired area in the layout area to display an
enlarged view of that area.

AT AR A T T ety Pl o il

Specify two points defining the
desired area.
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5. Zoom Out

5. Zoom Out

To zoom out, from the toolbar, click the [Zoom Out] button. Or select [View] -> [Zoom
Out] from the menu.

Clicking the [Zoom Out] button from the toolbar zooms out for a broader view, focusing
on the center of the screen.

When selecting the command from the menu, click the left mouse button at a point to
display the point at the center of the screen (layout). After zooming, shift the layout so
that the specified point is located at the center.

oo
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0. Pan

To pan the view by specifying the center point, from the menu, select [View] -> [Pan].
Specify one point in the layout area to become the center of the viewing area.

ot
\
M

feaneeg

Jal} L]

Specify a point.
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7. Show/Hide Grid

Show/Hide Grid

The grid is a set of evenly spaced dots displayed in the active layout area to help in
figure arrangement. These dots are only displayed in the layout area. They are not
welded.

The grid can be used with the snap function to snap the cursor to the grid. In this way,
accurate drawings are possible even with rough mouse operations.

To show the grid, from the menu, select [View] -> [Show/Hide Grid].
For details, refer to "Chapter 12-1. Grid Spacing" (page 216) .

Refresh

Select [View] -> [Refresh] from the menu to clear artifacts (images inappropriately left
on the screen).

Show/Hide Sketch

To toggle between showing and hiding sketches, choose [Show/Hide Sketch] from the
[View] menu.

10.

Edit Sketch

Sketches cannot be edited in regular Layout Edit mode. Instead, select Sketch Edit
mode from the menu. Select [View] -> [Edit Sketch] and then select the [Edit Sketchl]
menu. Note that in Sketch Edit mode, you cannot edit figures other than sketches.

To exit Sketch Edit mode, select [Edit Sketch] again from the [View] menu.

Figures are edited using the same drawing operations used in regular drawing in the
layout area. The [Adjustment] menu can be operated only in the Selection mode.

11.

Show/Hide Overlap

To toggle between showing and hiding overlap portions, choose [Show/Hide Overlap]
from the [View] menu.
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Chapter 12 Grid

1. Grid Spacing

Set the grid dot spacing as shown below.
1  From the menu, select [Grid] -> [Grid Spacing].

The [Grid Spacing] screen is displayed.

2 Specify the values, referring to the table below. Click the [OK] button when finished.

Grid Spacing @
* Spacing: 1.000 =

' Spacing: 1-000@

Cancel

Grid Settings

Item Setting Details Range (Default) Pitch
X Spacing |Specifies the spacing along the 0.1 to 100 0.1
horizontal axis. (1.000)
Y Spacing |Specifies the spacing along the vertical 0.1 to 100 0.1
axis. (1.000)
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2. Grid Origin

2. Grid Origin

To draw with the cursor using the snap to grid function, follow these steps.
1 Display the grid.

1) From the menu, select [Grid] -> [Grid Origin].

2) Specify the grid origin in the layout area.

3) Specify the area in which to display the grid.
This can be selected by specifying the start and end points of the area.

The grid is displayed in the specified area.
To adjust the grid spacing, repeat this procedure from step 1.

|
Grid is displayed
in area specified.
|
i

2 Draw figures as desired. Draw lines here as an example.

The cursor snaps to the grid and cannot be clicked at other locations in the grid
display area. Figure defining points will therefore always be arranged on the grid

points.
a— ) (9]
Endpoints are snapped n:;'
7 to the grid. -
(]
=
-
] - N
@
=
o
o

The grid cannot be permanently removed.

It can be hidden, however, to deactivate grid functions and to permit free drawing. To
toggle the grid display on and off, select [View] -> [Show/Hide Grid] from the menu.
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3. Snap Setting

3. Snap Setting

Set the snap function for endpoints and center points to snap the cursor to the grid
when drawing lines using the mouse. In this way, accurate drawings are possible even
with rough mouse operations.

To have the cursor snap to specific points on objects as you draw, follow these steps.
1 Define the points to snap to.
1) From the menu, select [Grid] -> [Snap Setting].
The [Snap Setting] screen is displayed.

2) Select the points to snap to, referring to the table below. In this example, [Endpoint] is

selected.
Snap Setting @
Endpaint [ Junction
[ Midpaint ] Central Paint
[ QK ] I Cancel I
Snap Settings
Item Setting Details

Endpoint |[Snap to line endpoints.

Junction Snap to line intersections.

Midpoint  [Snap to the middle points of lines.

Central Snap to the center point of circles or arcs.
Point

3) Click the [OK] button.

2  When the cursor is close to the specified point (in this example, an endpoint), right-
click. The cursor snaps to the point.

| 2 Right-click when the cursor is

L— close to the endpoint to snap

| _— the cursor to the endpoint.
S
| —~—_ !
\
lg_
£ \ 4
4 / o S
@ When the cursor is at the middle of line, it snaps to the closer endpoint.
ATTENTION
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4. Angle Correction

4.

Angle Correction

To restrict the angle of drawn lines automatically to 45-degree increments, from the
menu, select [Grid] -> [Angle Correction].

A -l
£ L The cursor moves only in
45-degree increments.
£
5]

5.

Distance Measurement

To measure the distance between specified two points, from the menu, select [Grid] ->

[Distance Measurement].

SWDraw2 ===

Distance : 6748 mm

l % Difference: X = 58.55 mm ¥ = 31.73 mm
Coorl:¥=-2064 Y= -16.84
Coor2:X¥=2992Y <1489
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Chapter 13

Setting

1.

Preferences

220
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Follow these steps to specify operations for basic Drawing screen functions.

1  Click the [Preferences] button on the toolbar, or from the menu, select [Setting] ->

[Preferences].

The [Preferences] screen is displayed.

2  Specify operations for basic Drawing screen functions, referring to the following table.

Preferences(Offline)

Figures

I

Color:

<

Line Type:  Solid line

Range: Ij =

Selection: (@) Part [@F1]
Wiew

Background:
G
Dot Size: E <

Exposure Time

Time: 2002 ms

!

Beam Diameter (Overlap rate calculation]

!

Diiameter L0012 mm

Cawing Ervviroment
Model: ML-20502

<

Drawing Area: | 2 - fO[CIR 3Smm]  ~

X
Grid

Size I: =

Color:

Guides

Solid ling
Backup
() Interval: 102 | ming
(®) Commands; 1022 times
Units

mm

Other

Max. Combined: 102 mm
Radius of Fillet: 502 mm

System D ate
Cunent Date Set

/ /
OverLap Shape Setting
Schedulehe: | Option-OFF ~

Only applies for shapes that use the zame

Schedule Mo before saving

Lanauaae Handshaking
Language: |English oM aOFF
Folder

Log File: |C:\M ipachinSWDraw2iLogh

Work Fo\de|:| C:AMinachisSwhraw2iDatah

[ ]

Cancel




Preference Settings (1/2)

1. Preferences

ltem Setting Details Range
Figures Color Selects the display color of selected figures. —
Line Type Selects the line type. —
Range Specifies the cursor size. 1to 50
Selection Specifies the way in which objects are
selected by specifying an area.
Part: Objects are selected when an area
containing part of the object is Part/All
selected.
All:  Objects are selected when an area
containing the entire object is
selected.
View Background Selects the layout area background color. —
Lines Selects the color of lines when drawing. —
Cursor Selects the cursor color. —
Dot Size Specifies the display size of dots to be 1 to 50
welded using shutter control.
Exposure Time" Specifies the laser emission time from the 0.00 to
moment the shutter is opened. 20,000,000.00 ms

Beam Diameter (Overlap rate

calculation)

Input the beam diameter to calculate the
lap rate for reference when the object other
than spot is selected alone. The lap rate
depends on the laser equipment.

0.001 to 10 mm

Drawing
Environment

Model

Indicates the laser equipment type
currently set in the scanner controller
when online. This cannot be changed. The
laser equipment can be set as desired when
offline.

Drawing Area

Indicates the drawing area currently set in
the scanner controller when online. This
cannot be changed. The drawing area can
be set as desired when offline.

Language*?‘

Switches the language between Japanese
and English when a Japanese operating
system is used.

Handshaking*3

Selects ON or OFF of the schedule hand-
shake function. When toggling the ON/OFF
setting, restart SWDraw2 and the GWM
controller to reflect the settings.

Grid

Color

Selects the grid color.

Size

Specifies the grid point size.

0to 50

Backup*4

Interval

Backs up data at the specified interval.

1 to 32767

Commands

Backs up data after the specified number of
commands.

1 to 32767

Other

Max. Combined

Sets the permissible distance for two
figures when joined together. Ignored when
an arc is transformed into a circle.

1 to 9999 mm

Radius of Fillet

Sets the default fillet radius for filleting.

0.0 t0 99.9 mm
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1. Preferences

Preference Settings (2/2)

ltem Setting Details Range

System Date Indicates the system age currently set in
the scanner controller only when online.
This can be changed by entering the —
required value and then clicking the [Set]
button.

OverLap Shape Setting Select [Option-ON] to re-set the schedule
and switch the schedule for the overlapped
figure with successive same schedule num-
ber when the layout is saved.

Folder™® Log File Specifies the location in which the system
log file is saved. Select a directory from the
displayed dialog box after clicking the
Browse button.

Work Folder Specifies the location in which user-created
files (layouts, figures, machining
conditions) are saved. Select a directory —
from the displayed dialog box after clicking
the Browse button.

*1 This setting becomes the default value for [Open Time] of spot.

*2 When selecting English, set the setting of computer to the English mode not to garble characters.

*3 About the schedule handshake function
The GWM scanner controller switches a schedule of the welder through the EXT. I/O (1)-LASER
cable. The open-loop control is adopted for speeding up the schedule switching when [Handshaking]
is set to OFF, but the check function by the handshake using the RS-485 cable is available by setting
it to ON.

POD

N —————>
(@ Reading the result of EXT1/0(1)-LASER
e —_—
schedule switching

(=)

Scanner controller

(D Schedule switching
by I/0

°
91982 Y3ISV1-(1)0/ILX3

_— RS-485(1)
<

e EXT.1/0(1)
<

1] o

Laser equipment

[At normal operations]

Laser equipment GWM scanner controller PLC
Schedule switching (EXT.1/O)
- Scan start

Schedule No. response (RS-485)
(It takes about 100ms*for response check)

Processing start (EXT. 1/0)
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1. Preferences

[At abnormal operations]

Laser equipment GWM scanner controller PLC

Schedule switching (EXT.1/0) /
/ Scan start

Schedule number switching error

Schedule No. response (RS-485)

(When response cannot be confirmed for 1600 ms)

*  Compared with operation when [Handshaking] is OFF, about 100 ms of takt increases for each
schedule switching for checking the response of a schedule number. Also, when the response of a
schedule number cannot be confirmed for 1600 ms, the schedule number switching error occurs.

*4 QOpen layout files and figure files are saved automatically during drawing to prevent accidental loss

of data.
*5 In V00-02A or later, the default specified folder has been changed so that UAC (User Account Con-

trol) can be used in the operating system by default (Program folder — Miyachi folder). If upgrading
the software, change the folder or copy the data.

3  Click the [OK] button to save the settings.
A message is displayed confirming that you have saved the preferences. Click the [OK] button to

close.

4  Click the [Cancel] button or the Close box ([x] button) in the top-right corner of the
screen when you have finished performing the settings.

A If you have not saved the settings details described in step 3, the changes you
have made will not be applied.

CAUTION

System preferences settings are now complete.
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Chapter 14 Object Browser

1. Overview

The Object Browser is a function which lists all of the figures (objects) that are
currently arranged. It is useful for checking what figures make up a layout and for
checking and changing machining conditions by selecting individual figures.

2. Checking Object Properties in Object Browser

1  Select the [List] tab.

E7 NoName(Offling) - SWDraw2 [ = =R =)
File LaserControl Edit Adjustment Draw layout Guides View Grid Setting Help
Select[List] . B A0* EBEEHEG I - EH ?
tab. Draw | Lt i o Properties Value
Bl | Overwrite 1
rawing Command

E

E
Circle[Manual
FPaint A
-
-
-

Palyline

Parallel Lines

Circle[Auto W\

X= 51067, Y = 74165 LD: OFF GUIDE: OFF ISHU; - SHUL: OFF SHU2: OFF SHU3:OFF ERROR NONE
—— T ]

The Object Browser is displayed.
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The object list is
displayed.

To check the object
type, drag the scroll

bar to the right.

3

2. Checking Object Properties in Object Browser

Check the object list. The Object Browser lists the object scanning numbers,
assigned names (object names), and object types. The object names are determined
by the figure type.

E3 NoName(Offline) - SWDraw2
File Laser Control Edit Adjustment Draw Layout Guides View Grid Setting Help

&R0+ HE S E?
b - ool i Properties Value
* | Overwrite 1

Aecend Descend
Update

(s caning order -

[E=E[r=a =

T

Squarel
Linet
Line2

[
|
|
CIRCLET il
el |
Spotl |
Spoi2 t|
|
|
|

Spold
Polyl -

0 ORCLE2

<[z »

MoveUp | [Move Donn

Selected Dbject Name

Deestination S canning Humber

T

< >

Enter 2 command.

Execute cammand.: 3-Point A
Execute cammand. : Spot
Execute cammand. : Spot
Execute command. : Sp

E Po

LD: OFF GUIDE: OFF IVSHU: --  SHUL: OFF SHU2: OFF SHU3: OFF ERROR NONE
=]

T T

To sort the list, click the list box at the top of the list, and select the sort criteria. The
list can also be sorted in ascending or descending order depending on the sort type.
The list can be sorted according to the following types.

E3 NoName(Offling) - SWDrau2 =N =l =T
File Laser Control Edit Adjustment Draw Llayout Guides View Giid Seting Help
B0 EEEEglC CE?
Uit = il Properties Value
s I | Qverwrite 1
soen escern
e e Update
Select sort type. — | Gaigee -

Squarel
Linet
Line2

1 [
2 |

3 |

4 ORCLED il

5 Al |

6 Spotl |

7 Spot2 |

8 Spod |

El |

1 |

< 3

Popt =

0 ORCLEZ

<[ »

MoveUp | [Move Down

Selected Dbject Name

Deestination Scanning Number

Update Feload 4

Enter & command

Execute command. : 3-Point Arc
Execute cammand. : Spot
Execute cammand. : Spot
Execute command. : Spat

E Po

—— - - —_— - LD: OFF GUIDE: OFF |/15HU: - SHUL: OFF SHU2: OFF SHU3: OFF ERRDRNOV‘J‘E‘
Object Browser Sort Item
Item Ascending Order | Descending Order Remarks

List

Object names are sorted in
alphabetical order.

+ Since the same name cannot be
specified, the secondary key is
not specified.

* Names are compared as charac-
ter strings. For example, the
ascending order of names is
[Linel, Linel0, Line1l, Line2].
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2. Checking Object Properties in Object Browser

Object Browser Sort Item

ltem Ascending Order | Descending Order

Remarks

Type Objects are sorted by type. Objects of
the same type are sorted in scanning

order.

The ascending order of object type
is as follows:

Line

Polyline

Square

Arc

Circle [Auto]

Spot

Circle [Manual]

Axis Control

3 . . *
Scanning order Sorted in scanning order.” !

Objects are sorted in scanning order
and the distance and time from the

Distance & Time

previous object are displayed.*1

*1 Ascending Order and Descending Order cannot be selected.

4  Select an object from the list to check its properties. Objects can also be selected on

the layout area.

The object properties are displayed in the Properties box. The properties can be altered as necessary.

E3 NoName(Offline) - SWDraw2 =P [aem]
File LaserControl Edit Adjustment Draw layout Guides View Grid Setting Help
EeAl+EEEEER S B ?
[ i ] Properties Value
s I “ || Object type Arc
e eecen Object name Arcl
Scanning order - Laser type
£ Schedle number 0
D s 1 Wave form )
3 e d Scanning Standby 0 —— Properties
Scanning speed (1100
4 CIRCLET [ v
5 ael 0 Central X-Coord (141.002 box.
6 Sporl o Central Y-Coord (121.108
7 spo2 g Radius (mm)  22.990
g 29‘““3 E - = Angle (Deg.) 201547
o e
T E - End Angle (Deg ) 66.331
£ Scanning directior Clockwise
7 Length (mm)  54.255
d b Time (ms) 5426
MovelUp | [Move Donn Scanning Order |5

Selected Dbject Name
Al
= canring Humber

‘

Enter 2 command.

Execute command. : 3-Point Arc
Execute cammand. : Spot
Execute cammand. : Spot

T T

LD: OFF GUIDE: OFF IVSHU: - SHUL: OFF SHU2: OFF SHU3: OFF ERROR NONE
=]

&  Select the [Draw] tab to return to the Drawing command.

Checking is now complete.
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3. Changing Scanning Order in Object Browser

Changing Scanning Order in Object Browser

The scanning order can be checked and changed using Object Browser.

1  Select the [List] tab.

E3 NoName(Offline) - SWDraw2 o @ ]
File LaserControl Edit Adjustment Draw layout Guides View Grid Setting Help
Select [List] e+ MEEHEASCEH?
— =0 o B
tab D [List s h Properties Value
Drawing Gammand Overvirte 1
Update
E
y
Circle[Manual]
I
:
Polyline 7
ParallelLines
Circls[Auta] W\
E
« v
Enter & command
Execute cammand. : -Point A -

Execute cammand. : Spot
Execute cammand. : Spot
E

LD: OFF GUIDE: OFF ISHU; - SHUL: OFF SHU2: OFF SHU3:OFF ERROR NONE
]

T T T

The Object Browser is displayed.

This cannot be selected while editing parts or sketches.

AN\

CAUTION

2 Select [Scanning order] in the list box at the top of the list.

E3 NoName(Offling) - SWDrau2 = |- n]
File LaserControl FEdit Adjustment Draw Llayout Guides View Grid Setting Help

BEeAd* aEEEHER S B ?

[ Fil o il Properties Value

| Overwrite 1

Ascend Descend
Select [Scanning —

T

order]. T squen E
2 Line1 ¥
3 Line2 r
4 CIRCLET C
5 Arel Iy
3 Spatl Iy
7 Spot2 Iy
8 Spot3 Iy
3 Popt T il
10 CIRCLEZ ¥

i

<om ’

Move Up | [Move Down

Selected Dbject Name

4/\

< 3

Destination Scanring Number

T

Update. Ficload

Enter 2 command

Execute command. - -Point Arc
Execute cammand. : Spot
Execute cammand. : Spot

LD: OFF GUIDE: OFF ISHU; - SHUL: OFF SHU2: OFF SHU3:OFF ERROR NONE
]

T T

Sorted in scanning order.
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3. Changing Scanning Order in Object Browser

228

3

Select object
name.

Select a figure to change its scanning order.

E3 NoName(Offline) - SWDraw2

[E=E[r=a =
File LaserControl Edit Adjustment Draw layout Guides View Grid Setting Help

Eeb+«mMEE=EHE S CE?
Lit - | i Properties Value

* | Overwrite 1
Ascend Descend

Update
Scanning order v

G

Squarel
Linet
Line2
CIRCLET

[
|
|
il

el |

Spatl |

Spoi2 |

Spold |
|
|

Polyt
CIRCLE2

T

R »

MoveUp | [Move Down

Selected Dbject Name

Deestination S canning Number

i

Update Reload "

<

Enter 2 command

Execute cammand. : -Point A -
Execute cammand. : Spot

Execute cammand. : Spot
Execute commantd. : 5

LD: OFF GUIDE: OFF MSHU: -

— T

SHUL: OFF SHU2: OFF SHU3: OFF ERROR NONE
=]

The object name selected in [Selected Object Name] is displayed and the corresponding figure is
displayed in red on the layout area.

4 Change the scanning order.

* To increment or decrement the scanning order:

Click button to
change scanning
order.

SWDraw2

Click the [Move Up] or [Move Down] button to increment or decrement the
scanning order.

E3 NoName(Offling) - SWDraw2

(=l s
File LaserControl Edit Adjustment Draw Lsyout Guides View Grid Setting Help

eeA0« EEEERGS - E?

st | | 1 il Properties Value
Ascend Descend © | Oblect type Are
Objectname  Arc
Soanning order - Laser type
E Schedle number 0
1 Saquarel C Bl Wave form
2 el H Scanring Standby 0
4 oRoe d Scanning speed (1100
L p Central X-Coord (141.003
6 Spot T Central Y-Coord (121.106
T s g Radus (mm)  22.090
8 Spos g - " Angle (Deg) 201547
3 Fopl o =
o E . End Angle (Deg.) 66.331
3 Scanning directior Clockwiise
= Length (mm) 54255
et 2 Time (ms) 5428

Scanning Order 5

Selected Dbject Name

A

Destination Scanring Number
5

Reload =

i

‘

Enter 2 command

Execute command. - -Point Arc -
Execute cammand. : Spot
Execute cammand. : Spot

Execute command. : |

LD: OFF GUIDE: OFF Vst

- SHUL: OFF SHU2: OFF SHU3: OFF ERROR NONE
=]



* To specify the new scanning order:

Enter the scanning order in [Destination Scanning Number].

E3 NoName(Offline) - SWDraw2

=0 | =
File LaserControl Edit Adjustment Draw Llayout Guides View Grid Setting Help
BeAl+* IREEEE S CH?
Uit [ [R——— e = Properties Value
Ascend Descend * | Obiject type Arc
eeent eocen Object name Arct
Scanring order v Laser type
E Schedule number 0
1 Squarel Iy = ‘Wave form
i E:Z‘Z E Scanning Standby 0
5 oS d Scanning speed (1100
4 ko d Central X-Coord (141.003
& Spol P Central Y-Coord (121.106
7 spoe o Radus (mm)  22.990
g ip‘“‘f E I Angle (Deg ) 201.547
o s
T E - End Angle (Deg.) 66331
3 Scanning directior Clockwiise
] Length (mm) 54255
d e Time (ms) 5426
3 [wove Do) Scanning Order &
Selected Objsct Name
Arct
. Destination 5 canring Number
Enter scanning —« .
o rd er. Update Reload &
‘ ’
Enter a command.

Execute cammand. : -Point A
Execute cammand. : Spot
Execute cammand. : Spot
Exzcute commantd,

LD: OFF GUIDE: OFF ISHU; - SHUL: OFF SHU2: OFF SHU3:OFF ERROR NONE
=]

&  Click the [Update] button.

The scanning order is set and the [Scanning Order] is updated in the Properties box. Setting the
scanning order increments or decrements the scanning order of the other objects accordingly.

E3 NoName(Offling) - SWDraw2

= e =X
File LaserControl Edit Adjustment Draw layout Guides View Grid Setting Help
BEeAd* aEEEHER S B ?
[ [ il Properties Value
s I “ | Obiect type Arc
e e Obiect name Arcl
Scanning order - Laser type
E Schedtle number 0
1 Saquarel [ = ‘Wave form
ERa K Scanning Standby 0
] d Scanning speed (1100
4 oRcE o Central X-Coord (1 41.003
6 Spont b Central Y-Coord (121106
7 spe i Radius (mm)  22.990
2 iﬂff E o = Angle (Deg.) 201 547
o .
10 CIRCLEZ o - End Angle (Deg ) 66.331
3 Scanning directior Clockwise
7 Length (mm) 54255

Order 5 =T

Selected Dbject Name

A

Destination Scanring Number
3

Updste Reload e

i

‘

Enter 2 command

Execute command. : 3-Paint Arc
Execute command

Execute command.

Execute commandl

E

LD: OFF GUIDE: OFF ISHU; - SHUL: OFF SHU2: OFF SHU3:OFF ERROR NONE
=]

Click the [Reload] button to return to the original Object Browser scanning order without setting the

scanning order.

Scanning
order is
updated.
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Chapter 15 Help

1. About SWDraw2
(Checking SWDraw2 Version Information)

1  Either click the [Help] button on the toolbar, or from the menu, select [Help] -> [About
SWDraw2].

The [About SWDraw?2] screen is displayed.

Eg SWhrawd SB1175230 V00024 2014.06.13

Copyright [C) 2006

Drawing Graphics [D¥F data import] utiizes
CADBuilder0Cx designed by Knack Software Corp.

2  After confirming the version, click the [OK] button.

The version screen closes.

2. About the Controller
(Checking the Scanner Controller Software
Version)

1  When online, select [Help] -> [About the Controller] from the menu.

The [About the Controller] screen is displayed.

About the Controller @

Gt _PFLICPUT) V00028 2014.02.04
G _PFLICPUZ) V00028 2014.01.20

2  After confirming the version, click the [OK] button.

The version screen closes.
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Chapter 16

Right-click Menus

General Right-click Menu

The following table lists the general right-click menus and their corresponding

functions.
General Right-click Menu Function List
Menu Submenu Function
Undo — Undoes the previous action.
<Ctrl> + <Z> also has the same action.
Redo — Repeats the action that was undone.
<Ctrl> + <Y> also has the same action.
Delete — Deletes the selected figures.

Right-click Menu When No Figure is Selected

The following table lists the right-click menus and their corresponding functions when
no figure is selected.

Right-click Menu List When No Figure is Selected (1 / 2)

Menu Submenu Function
Selection Mode — Switches to Selection Mode. Displays the properties
of selected figures.
Copy — Creates a copy of the figures.
Move — Moves figures.
Laser Control Control Checks the laser equipment status, performs welding,
and performs laser control.
Schedule Specifies the laser output conditions.
Batch Transfer Transfers layout files to the scanner controller.
Draw Line Draws a line.
Polyline Draws a polyline.

Parallel Lines

Draws a line parallel to an existing line.

Square

Draws a rectangle.

Circle [Manual]

Draws a circle with overlap.

Arc

Draws an arc of specific radius.

3-Point Arc

Draws an arc from three specific points on a circle.
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3. Right-click Menu When a Figure is Selected

Right-click Menu List When No Figure is Selected (2 / 2)

Menu Submenu Function
Draw Spot Draws points by controlling the shutter.
(continued) Axis Control Communicates with external devices.
Circle [Auto] Draws a conventional circle.
View Zoom Extents Narrows view to the area containing the figures.
Zoom All The screen reverts to a 100% view.
Zoom In After zooming, centers the point clicked on with the

left mouse button.

Zoom Selection Zooms in on the selected area.

Zoom Out After zooming, centers the point clicked on with the
left mouse button.

Show/Hide Grid Shows or hides grid lines.

Refresh Updates the screen display.

Setting Preferences Sets the operation of the basic application functions.

3. Right-click Menu When a Figure is Selected

The following table lists the right-click menus and their corresponding functions when
one figure is selected.

Right-click Menu List When One Figure is Selected

Menu Submenu Function
Rotation Mode — Rotates the line segment in Selection Mode.
Copy Selected”? - Copies the figure currently selected.
Move Selected™! - Moves the figure currently selected.
Adjustment Resolve Selected  |Splits the selected figure.

Divide Selected Divides the selected figure.

Unite Selected Transforms the selected arc into a circle.
Add Const. Pt Adds a construction point to the selected figure.
Selected

Delete Const. Pt Deletes a construction point of the selected figure.
Selected

Unite Poly Selected | Transforms the selected figure into a polyline.

*1 Right-click menu items used after selecting a figure

There are three ways to use right-click menu items such as Copy Selected and Move Selected after
selecting figures, as shown below.

* Right-click on the figure to be selected.
+ Right-click while pressing the <Ctrl> key with a figure selected.
» Right-click outside the drawing screen with a figure selected.

This enables only the required figures to be selected for setting. For example, using the normal Copy
command selects the figures to be copied within an area, and so may also select unwanted figures.
Copy Selected allows figures to be copied without including unwanted figures.
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4. Right-click Menu When Multiple Figures are Selected

4. Right-click Menu When Multiple Figures are

Selected

The following table lists the right-click menus and their corresponding functions when
multiple figures are selected. Multiple figures can be selected in one go by dragging

around the figures with the mouse.

Right-click Menu List When Multiple Figures are Selected

Menu Submenu Function

Copy Selected ! — Arranges copies of the selected figures.

Move Selected’! — Moves the selected figures.

Adjustment Unite Selected”?  |Joins the selected figures.
Unite Poly Joins the selected figures to create a polyline.
Selected !

Layout Align Left Aligns figures to the left.
Align Right Aligns figures to the right.
Align Top Aligns figures to the top.
Align Bottom Aligns figures to the bottom.
Center Centers figures horizontally.
Horizontally
Center Vertically |Centers figures vertically.
Justify Justifies figures horizontally.
Horizontally
Justify Vertically |Justifies figures vertically.

Object (Displays the Selects the selected objects. Deselects the objects
object names of the [selected so far.
figures arranged.)

*1 Right-click menu items used after selecting figures

There are two ways to use right-click menu items such as Select Copy and Move Selected after

selecting figures, as shown below.

+ Right-click while pressing the <Ctrl> key with a figure selected.

» Right-click outside the drawing screen with a figure selected.

This enables only the required figures to be selected for setting. For example, using the normal Copy
command selects the figures to be copied within an area, and so may also select unwanted figures.

Select Copy allows figures to be copied without including unwanted figures.
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Available Functions
Depending on Object Type

Chapter 17

Line | Polyline | Paralle] | Square | Circle Arc %2 | 3-Pojnt | Spot Axis Circle | Comment
Lines | [Manual] Arc 2 Control | [Auto]
Delete @) O O O O @) O @) O @) O
Copy @) O @) O O (@) O @) O @) x
d

by an ol ool x| o| o]l o] o]| ol ol x
(¢ d

oy i @ o @ x o 0 o @ o @ x
Move @) O O @) O @) O @) O @) O
M d

Rotata ® @ 0 x 0 e 0 e @ e x
M d

vort ® ® @ x @ e @ e @ ® x
Trim O X O 3 X x X X X X X
Trim Junction O O @) X @) @) e} X X @) X
Selecti

Mode o @ @ O @ O @ o @ O x
f/[(:)t(?;:lon O X O X X X X X X X X
Poly Resolve X @) X X X X X 3 X X X
ls?glsl(i)ill;lee X X X O X X X X X X X
Divide O X O X X O O 3 X X X
Arc to Poly X X X X X @) O X X X X
Unite O X O x x @) O x X X X
Unite Poly O @) @) X X O @) X X X X
Fillet O O O 3 X X X X X X X
Add Const. Pt O @) O X X X X X X X X
gflete Const. o o o % % % % % % % %
o Auto @) O @) x x @) O x x @) x
R=0-1

%%: Reverse @) O O x (@) O (@) X x O x

o
% [Check | O o o o 0 0 o x x o x

O : Available x: Unavailable

*1 Parallel Lines is the same as Line after drawn.
*2 Arc and 3-Point Arc are the same properties after arranged.
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Appendix A

LMDraw6 system
requirement

Minimum system requirements to run LWDraw6.

Computer CPU Dual-core Intel Celeron, Core i or better
Memory 4 GB or more
Hard disk space 5 GB or more
Display resolution 1366 x 768 dots or more
Optical drive DVD-ROM drive
Interface Keyboard/mouse/USB 1.1 4-pin x 1/LAN
Operating system Windows 10 Pro 64 bit Japanese/English version
Windows 11 Pro Japanese/English version
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Numerics
3-Point Arc 45, 200

A

Adjust 42
Adjustment 44
Align Bottom 45
Align Left 45

Align Right 45
Align Top 45

Angle Correction 46
Angle of Rotation 113
Arc 45, 198

Arc to Poly 44

Axis Control 45

B

Background 221
Backup 221
Batch Transfer 42

Cc

Center Horizontally 45
Center Vertically 45
Circle 45, 194, 196
Command field 41
Comment 45
Construction Point 44
Control 42

Copy 43, 123

Copy and Invert 43, 125
Copy and Rotate 43, 124
Cursor 221

CW 82, 95, 107

D

Delete 43, 122

Distance Measurement 46
Divide 44

Dot Size 221

Draw 45

Drawing commands 40
DXF File 55

E

Edit 43

Edit Comment 43
Edit Sketch 46

Exit 42, 59
Exposure Time 221

F
Figures 221

File 42

Fillet 44

FIX 76, 91, 102
FLEX 79, 93, 105
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Index

G

Grid 46, 215, 221
Grid Origin 217
Grid Spacing 216

H

Handshaking 221
Help 46

History display 41

Import 42, 55
Import DXF 55

J

Jump Speed 112
Justify Horizontally 46
Justify Vertically 46

L

Language 221
Laser Control 42
Layout 45
Layout area 40
Line 45, 175
Lines 221

Log File 222

Menu bar 40

Merge 57

Message display 41
Modulation 85, 97, 109
Move 43, 126

Move and Invert 43, 128
Move and Rotate 43, 127
Move handle 136

N
New 48

o)

Open 42, 49

Open Layout File 49
Overlap 46

P

Pan 46, 214
Parallel Line 190
Parallel Lines 45
Poly Resolve 44
Polyline 45, 176
Preferences 46, 220
Properties 137
Properties field 41

Q
Quick Reference 26



R Zoom Selection 213

RECT 85, 97, 109
Redo 43, 122

Refresh 46, 215
Resize handle 135
Resize Sketch 43, 129
Return to Origin 113
Rotation handle 136
Rotation Mode 44
Run-up angle 142

S

Safety Shutter Control 113
Save 42, 50

Save As 42, 50

Save Layout PrevVer 42, 51
Scanning 44

Schedule 42

Seam 87, 99, 111
Selection Mode 44

Setting 46

Show/Hide Grid 46
Show/Hide Overlap 215
Show/Hide Sketch 46, 215
Shutter Close Delay 113
Shutter Open Delay] 113
SINE 85, 97, 109

Snap 218

Snap Setting 46, 218

Spot 45, 201

Square 45

Square Resolve 44
Standby After Jump 112
Status bar 41

System Parameters 43, 112

T

Toolbar 40

TRI 85, 97, 109

Trim 44, 133

Trim Junction 44, 134

U

Undo 43, 122
Unite 44
Unite Poly 44

\'

Version information 46
View 46

X

X Offset 113
X Spacing 216

Y

Y Offset 113
Y Spacing 216

Y4

Zoom All 212

Zoom Extents 46, 212
Zoom In 46, 213
Zoom Out 46, 214
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