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Thank you for choosing our product!

This manual describes the installation and commissioning of laser cleaning head in details so that you can use this
product quickly. You can consult us directly for more details.

Due to the continuous updating of product functions, the product you receive may differ from the introduction in this
manual in some aspects.

We reserve all rights in this document including the issued patents and other registered commercial ownership related
to this document. It is strictly prohibited to use this document in an improper way especially to copy and disseminate it

to third parties.

If you find any errors in this document, please inform us as soon as possible. The data contained in this manual is only
used to describe the product and shall not be regarded as a statement of security interest.

For the benefit of our customers, we will constantly try to ensure that the products we develop comply with the latest
technology.

Raytools AG

Email: sales@raytools.com
Website: www.raytools.ch
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Disclaimer

We reserve the right to change the design in order to improve the quality or expand the application or
comply to manufacturing workmanship.

We will not bear any responsibility for losses and accidents caused by wrong operation or improper
handling of our products.

Dismantling of product will lose all warranty claims excluding the normal replacement of worn parts and
components required for maintenance or commissioning operations.

Unauthorized modification of products or use of non-original spare parts will directly lead to the
invalidation of warranty and liability exemption.

It is recommended to only use the spare parts provided by us or submit them to us or the designated
professional team for installation.

Use Regulations
Ensure that the product is used in a dry environment.
Ensure that the product is used in the environment required by EMC standards.
The product is only allowed to run within the parameters specified in the technical data.

Personnel Responsibilities
Be familiar with the basic provisions of work safety & accident prevention and have received equipment
operation guidance.
Read and understand basic safety instructions and operations.
You must have studied the relevant regulations and safety instructions and understand the possible
hazards.
Comply with relevant regulations and implement corresponding protective measures.
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Safety Instructions

Prevent Electric Shock

. i Parts of the laser head such as nozzle, sensor, sensor interface and attached fasteners may not
be fully protected by the
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1 Safety Instructions & Precaution

1.1 Summary

This chapter summarizes all the information to operate laser equipment safely. Laser radiation could heat objects and
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1.4.1 Laser beam

Laser beams may hurt eyes and skin. This product is classified as the Class 4 according to different damage definition.
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1.4.4 Noise

Noise will be generated when using handheld cleaning head to beam out and blow protective gas.

These noise may come from material gasification due to exposure to laser beam, but the max noise source is
compressed protective gas [ 60dB(A)], which are applied to protect cover glasses through annular air knife when
cleaning.

Warning

There is noise to operate handheld cleaning head.

Noise may cause permanent hearing damage and other health problems, especially for a long-time exposure.

Solution:
Mount protective cover for effective noise reduction; Earmuff is available at high noise level.

1.5 User Guideline
1.5.1 Using rule

Handheld cleaning heads are mainly designed to clean the surface of substrate without contact.
Including:

1. Follow the instructions in this manual.

2. Follow laser usage rule, connecting fiber interface and cleaning head safely and scientifically.
3. Follow the electromagnetic coordination rule, wiring to the handheld cleaning head.

4. Inspect and maintain cleaning head.

Not allowable operations:

1. Operating laser with unspecified wavelength, or with laser power 2kW.

2. Cleaning containers with flammable and explosive substances (including combustible gas, petrol and explosive).
3. Operating in a gas environment with explosive risk.

Laser manufactures will not bear any responsibility for loss caused by violating the using rules.

1.5.2 Technical guideline

m  Laser product state
Laser products can only be used in good condition. Any damage should be repaired timely, especially those
problems affecting safety facilities.
= Modify
Don’t modify any parts without the permission of Raytools, to avoid unsafe usage of laser product.
= Spare parts
Spare parts must meet technical requirements of Raytools.
m  Software
Don’t modify software.
m  Connecting wire
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Laser fiber and circuit cables should be placed well, following the minimum bending radius of fiber. And the connecting
wire should be away from transportation channels and machine parts with frequent and severe vibration.

1.5.3 Follow standards and rules

Please comply with the following important rules when operating laser (for reference).

Operators should ensure to comply with these mandatory standards and regulations.

As shown in Figure 1.1, International Standard:

IEC60825 Radiation of laser product
EN60825 Safety of laser product
EN207 Personal eye-protection equipment—Filters and eye-protectors against
laser radiation.
EN60204 Electrical equipment of machines
Figure 1.1

Maintenance

Close all water/gas/ electrical circuit and safety shutter before maintaining and check in the clean environment.
Commission and maintain laser products regularly according to the manual. Please refer to the following chapters
for maintaining detail and replace parts as required.

Check whether devices testing laser product are in good working regularly.

1.5.4 Emergency & Safety Measure

Emergency including:

M w D

Laser leakage.

Movement caused by uncontrolled system components.
Fire or explosion.

Leakage of harmful substance.

Safety measure:

1. Ifthere are any other situations will affect human health or damage materials, please solve them timely.

2. If the danger is caused by laser products, press the emergency “Stop” button to stop radiating laser and running
machine.

3. Other specific measures should be taken for different situation.
We recommend that users of laser products should identify potential risks through assessment and then take
corresponding measures, to minimize losses or give emergency treatment to the injured.

5. Please prepare emergency signs in visible places where there is potential risk.

V1.1 Raytools AG © Copyright 4 |25
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2 Handheld Cleaning Head

P ——

Handheld cleaning head

Figure 3.1
2.1 The Connection of QBH Interface and Handheld Cleaning Head

1 Asshown inFigure 3.2.

Figure 3.2
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3 Controller

Controller overview of handheld cleaning system

7-inch HMI Panel Fiber Laser Handheld

'-*'::_.—:1 Cleaning Head
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3.1 Connection of HMI Panel Communication Wire and Controller

As shown below.

3.2 Connection of Laser and Controller

Connect the control box with Enablex , PWM+ and DA+ of the laser (Laser Fault is not required). However, different
lasers require different wiring methods, and some lasers need to be interlocked before beaming out.
As shown in Figure 4.4.

Figure 4.4
Enablex Enable + laser enable output signal + Enable - laser enable output signal ground. Enable input generally
NPN active
PWM+ PWM+ modulation output signal + PWM- modulation output signal ground. control laser modulation
beaming
V1.1 Raytools AG © Copyright 9 125
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3.3 Connection of Handheld Cleaning Head and Controller

Figure 4.5
DB15 interface on the cleaning head wire connecting DB15 interface of control box, as shown in Figure 4.5.

3.4 Connection of Power Supply and Controller Box

e

24V

4.6
As shown in Figure 4.6:
+ 15V Power: V1 to 15V+, V2 to 15-, and com to GND.
24V Power: V+ to 24V+, and V- to GND.
V1.1 Raytools AG © Copyright 10 |25
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3.5 Connection of Gas Valve, Chiller and Controller
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Figure 4.7
Gas valve +: Switch for protective gas control. Valve +, 24V + relay output, no
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4 Software Introduction

Home

. Contrp! Sitomt

Figure 7.1

1. Laser Power laser output power: 0-2000W
2.
V1.1 Raytools AG © Copyright 12 |25
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10.

11.

12.

13.

14.

opening shutter correctly, the sign is red and shows “ Open safety shutter, please be careful” If without opening
shutter or opening incompletely, the sign is gray and shows “Please open the safety shutter before lighting™;

Setting: Modify parameters in this interface

-

Process: Include various process reference parameters and could be modified and selected
- Monitoring Red for alarm, please check |0 status and fault signal

- Screen locking: Locking the screen to stop operation. It mainly used for preventing accidental

touch by other people when operating, resulting in light off in welding or beaming when the operator debugs, to
ensure the safety of the operator. When operating, click on the screen locking to unlock it, and click again to lock
the screen again;

v
@ Multi-language switching button: Click the language dropdown box and select the required

language.

Vi1l
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4.2 Setting
4.2.1 Basic setting

Setting

Gas Delay: The time for gas valve stopping blowing after closing switch;

m Max. Power: Setting based on Max. power of laser in actual usage. (range: 0-2000W);

m Alarm Signal

V1.1 Raytools AG © Copyright 14 |25
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4.3 Process Library

l—

o I Efeiidels ol

Process No: Valid process No. to use after saving modified parameters and back Home by clicking Import;

Import: Click to apply selected Process No;
Edit Click Save to save modified parameters;

: == Restore: Click to restore factory reset.

V1.1 Raytools AG © Copyright 15 |25
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4.4 Monitoring

======moftoritgin

Input / Output Status

10.0 WeldingHead switch: ON/OFF of cleaning head;

10.3 Safety Lock Whether safety lock is in-pos;

Q0.2 LaserEnable Laser Enable signal output status;

Q0.4 Gas Valve  Gas valve output status;
0w A

Alarm signal

DA: DA signal output status.

Laser: Green for normal and red for abnormal alarm;

Chiller

Chiller: Green for normal and red for abnormal alarm;

HMI Panel-LaserCard Comm

HMI Panel-LaserCard Communication: Green for normal and red for abnormal alarm;

HMI Panel-GalvaCard Comm

HMI Panel-GalvoCard communication: Green for normal and red for abnormal alarm;

Gas: Gas pressure alarm, green for normal and red for abnormal alarm;

@ HMI Panel Version & LaserCard Version: Each generation of products matches a corresponding

software version. Details here will correspond to the HMI panel, laser card and galvo card version, and the

V1.1 Raytools AG © Copyright 16 |25
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Schedule 4 Wiring Diagram between Controller and Fiber Laser

1 BWT Laser DB25

No. Definition Function Description
1 Enable+ Enable input signal + 5V-24V, PNP active.
2 Enable- Enable input signal ground
3 AD+ Analog input + 0V-10V, control laser output power (10V
4 AD- Analog input ground to 100% output power).
5 Bias+ Bias Current + Max. value: 1V.
V1.1 Raytools AG © Copyright 17 |25
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2 Recilaser

Pin Definition Remark

1 RS485-A 485 Interface for parameter setting, fault checking and program
2 RS485-B upgrading.

3 REM_START- 24V PNP active, for starting device remotely (with same
4 REM_START+ functions as Power button).

5 LASER_EN+ 24V PNP active, for beaming enable in AD mode.

6 LASER_EN-

7 KEY_LOCK Short circuit for normal status and displaying KEY_LOCK alarm for
8 KEY_LOCK disconnecting. (it’s required to set EN by background software.)

9 EX_ALARM_OUT+ Fault signal output +

Vi1l
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3 Maxphotonics Laser Aviation Plug- 12PIN Interface

CTRL Wiring color Function Description
interface
No.
Red Enable input + 24V VDC active.
Red & white Enable input -
V1.1 Raytools AG © Copyright
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4 Raycus 380/220V DB25 PIN

PIN Item Input/ Function Typical value Min. Max. Current
Output
6 LASEREN | Input Laser beaming EN signal | EN 24V 15V 28V 8mA
No ov ov 3V
7 ADEN
V1.1 Raytools AG © Copyright 20 |25
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Handheld Controller

DA+

DA-

EN+

EN-

PWM+

/]

PWM-

Fault input+

O IN|O| OB~ WIN|F

Fault input-

Handheld Controller

24v

GND

Fault light

Preparation light

G| |W|IN|F

Running light

Raycus 380/220V Laser modulation signal

— MOD +
—> MOD -
[ Raycus 380/220V Laser DB25
\\ 22 Analog
> |25 AGND
T |6 LASER EN
\ 24 Alarm

7 20

7-ADEN; 20-EXVCC

EXGND
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5 JPT Fiber Laser 24PIN

PIN Item Type Level Description
1
3 Interlock channel + C

Vi1l
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7 Feibo Laser

PIN Signal Description
1 INTLK1A Interlocking switch 1A, 1A1B close active
2 INTLK2A Interlocking switch 2A, 2A2B close active
3 INTLK2B Interlocking switch 2B, 2A2B close active
4 INTLK1B Interlocking switch 1B, 1A1B close active
5 RS232 RX RS232 receiving, no use with DB9-RS232
6 RS232 TX RS232 sending, no use with DB9-RS232
7 CASE RS232 RS485 signal ground
8 RS485 D+ Spare communication interface (RS485)
9 RS485 D- Spare communication interface (RS485)
10 NC No contact for internal testing signal
11 NC No contact for internal testing signal
12 IFWD_SET Power setting input (0-10V)
1-10V analog voltage = 10-100% output power
0-1v:ov; 10v: 10V
13 IFWD_FB Reserve
14 CASE Analog voltage (Pin 12) signal ground
15 CASE External contact signal input, 16-24V active
16 GND_IO External interface signal ground (Pin15-Pin24)
17 RED_EN Signal light EN input
24V: ON / 0V: OFF
18 EX_EN External EN input
24V: control EN / 0V: control stop
19 FAULT Fault signal output signal
24V: YES / OV: NO
20 GND_IO External interface signal ground (Pin15-Pin24)
21 WARNING

Vi1l
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