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Thank you for choosing our product! 

This manual describes the installation and commissioning of laser welding 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  

  

http://www.raytools.ch/
http://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. 

▪

▪
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Safety Instructions 

Prevent Electric Shock 

▪  
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1 Product Summary 

1.1 Structure (with QBH Interface) 

1 Fiber Interface 

2 CCD Module 

3 Top Temp Control Module 

4 Galvo Wobble Body 

5 Focus Module 

6 Bottom Cover Glass Assembly 

7 Top Cover Glass Assembly 

8 Collimation Module 

9 DB25 Interface 

10 DB15 Interface 

11 Temp Control Interface 

12 Power Supply Interface 

13 Gas filter 
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1.2 Technical Datasheet 

Model BF12K 

Wavelength  1064nm 

Power Rating  ≤12KW 

Fiber Interface  QBH (standard) / LOE3.1/QD/Q+ (optional) 

Clear Aperture 34mm 

Collimation Length (fC)  100mm/150mm 

Focusing Length (fF)  300mm/350mm 

W
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1.3 Mechanical Size 

Collimation F100: 

(Other specifications refer to appendix) 

 
  

thru 
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1.5 Connection of Cooling Water 

▪ Water IN: 1 
▪ Chain Connection: 2-3, 4-5, 6-7, 8-9. 
▪ Water OUT: 10 

 

The coolant must be softened water, such as purified water, distilled water, or high-purity water. 

Improper use of water may cause the following results: 

1. Scale formed by heating tap water or impure water at high temperatures will contaminate the laser head’s internal 
structure and may cause damage. 

2. Improper water can promote microbial growth in the water tank. These microbes can adhere to heat exchangers 
and lasers, reducing heat dissipation efficiency, causing block, and triggering high-temperature alarm. 

3. If the water is too acidic or alkaline, it may corrode the cooling plates inside the laser. 
The resulting solid oxides may clog internal channel of the heat exchanger, leading to increased system pressure, 
potential leakage, and severe cooling capacity loss, even causing the laser to malfunction or shut down. 

 

Outer diameter of water hose ⌀6mm 

Cooling Method Water Cooling 

Chillier Temp 

Low-temperature water:  

Summer: 24℃-26℃ Winter: 2020
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1.6 Wiring 

1.6.1 Connection of Display and Camera 

 

 
Display Size 

  

Power Supply Adapter Display Camera 
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1.6.2 DB15 Interface 

 
When an alarm occurs in the galvo driver, a signal is output through the DB15 interface. 
 
Normal: output 0V 
Alarm: 0V output disconnected 
 

DB15 Pin No. Signal Direction Remark 

1 VCC_24V I 
Optocoupler communication power supply 

input voltage: 24V DC 

9 GND_24 I 
Optocoupler communication power supply GND 

input voltage: 0V DC 

2 PWR O 
Galvo power supply ±15V voltage status 

Normal:0V conductive; fault: disconnected 

3 TMPE  
Driver board temperature status (65℃) 

Normal:0V conductive; fault: disconnected 

4 \   
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13 Y_MOTOR  
Y motor signal status 

Normal:0V conductive; fault: disconnected 

14 Y_POS  
Deviation between Y-axis motor actual position and command 

＜0.6V：0V conductive; ＞0.6V:disconnected 

15 \   
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1.8 Field Center 

Top View 

 
 
 
 
  

Tighten/loosen bolts 

passed fail 
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3. Wipe with a dust-free cloth moistened with absolute ethanol. 
 

 
4. Check the cleanliness of the fiber 
 

 
 
  

 

 

Mount the fiber connector onto the microscope Use a clean cotton swab to wipe the cover glass 
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3 Maintenance  

3.1 Removal and Installation of Lenses 

The whole process needs to be completed in a dust free room. Wear dust-proof gloves or fingertips when removing or 
installing the lenses. 

3.2 Removal and Installation of Top Cover Glass/Protection Glass 

 
 

 As shown above, loose the bolts to pull out cover glass holder by pinching 2 edges of drawer type holder. 

 Seal the mounting openings by textured tape immediately. 

 Remove the pressing ring, spring and cover glass after wearing fingertips 

 Clean the cover glass holder. 

 Install the cleaned or new cover glass (regardless of the front or back surface) into the holder of cover glass. 

 Install the pressing ring and spring. 

 Insert the cover glass holder back to the laser head and tighten the bolts. 

 
 

It is not allowed to pull out the edge of seal ring directly as it is very easy to damage the seal ring. 

Please wear the clean gloves or fingertips. 

 

  

No press！ 

 
Pressing ring 

Top cover glass 
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4 Appendix 

4.1 Mechanical Size 

QBH with CCD: 
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LOE3.1 with CCD (F100): 

 

 

LOE3.1 with CCD (F150): 
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I/O module function definition:  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
1. Signal I1~I3 and external operation signal are NPN input active. 

2. The galvo starts working when external operation signal inputs, and stops working when not inputting signal. 

3. When the external operation signal is closed, the modification of offline program takes effect. 
 
 
 

Signal Type IO No. Definition Signal Type 

Running Output Out0 In running status NPN 

Error Output Out2 Running error of motion card NPN 

STOP Input I19 Emergency stop NPN 

Run Input I0 Trigger offline mode NPN 

DocApply Input I1~I3 Select offline program NPN 

I24V Input I24 I/O power supply / 

ICOM Input ICOM I/O GND / 

IN3 IN2 IN1 Program No. 

0 0 0 0 

0 0 1 1 

0 1 0 2 

0 1 1 3 

1 0 0 4 

1 0 1 5 

1 1 0 6 

1 1 1 7 
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General I/O Input Circuit Diagram: 

 

 The current shall be more than 2.5mA under NPN in order to receive signals normally (VCC-VinL>8V). The VinL 
shall be less than 15V if the power supply is 24V. 

 The current shall be less than 0.25mA under PNP in order to receive signals normally (VCC-VinH<0.8V). The VinH 
shall be more than 23.2V if the power supply is 24V. 

 
 
O0-O7 outputs 500mA with circuit diagram as shown below: 
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4.3 System Debugging by Internal Control 

4.3.1 Communication Setting 

Confirm system 64-bit or 32-bit to select driver. 
 
1. Unzip the software package. 
2. Open the target folder. 

3. Connect the control card to HMI PC. 
4. Find out the path/V6 in the target folder. 
5. Run the X64 (64-bit system) or X86 (32-bit system). 
6. Open the installation package of driver and install drive program of galvo control card. 
7. Drive program is installed completely. The card can be controlled by the software. 

 
 

4.3.2 Startup 

Open the folder: WOB and double-click on Debug. Select the software. 
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4.3.3 Main Interface 

 
 
A. Welding Path Preview: to observe the set moving path. 
 
B.  Welding Status: to observe the set parameters. 
 
C.  System Status: to monitor the I/O signal status. 
 
D. Operation Control : to select program number
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4.3.5 Welding Type and Parameter Setting 

1. Continuous Circle 

Set the diameter, frequency and X/Y offset (the offset adjustment is used to modify the position of circle center). 

▪ Diameter: max. 10mm 
▪ Relation between max. Frequency and Diameter: Frequency ≤ 2800÷Diameter÷π 

Click “Download” after the setting is completed. 

 
2. Continuous Line 

Set the line length, frequency, spin angle and X/Y offset. 

▪ Line length: max. 10mm 

▪ X/Y Offset Range: ±5mm (modify according to the requirement) 

▪ Relation between Frequency and max. Length: Frequency ≤ 2800÷Line length÷2 

Click “Download” after the setting is completed. 
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5. Continuous Square 

Set the line length, spin angle, frequency and X/Y offset. 

▪ Line Length: max. 10mm 

▪ X/Y Offset Range: ±5mm (modify according to the requirement) 

Click “Download” after the setting is completed. 

 

 
 
6. Ellipse 

Set line length, radius, spin angle, 
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7. 8 Shape

Set arc radius, frequency, spin angle and X/Y offset.

▪ Arc Radius: max. 5mm

▪ X/Y Offset Range: ±5mm

Click “Download” after the setting is completed.

4.3.6 Internal and External Control Mode 

Internal Control 

Control the laser

 




