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Thank you for choosing our product! 

This manual describes the installation and commissioning of laser cutting 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.  
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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. 

▪ 
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Safety Instructions 

Prevent Electric Shock 

▪  Parts of the laser head such as nozzle, sensor, sensor interface and attached fasteners may not 

be fully protected by the ground wire due to function fault. These parts may have low voltage. When 

installing electrical equipment, please pay attention to taking anti electric shock measures for relevant 

personnel. 

▪  Note that the equipment shall be grounded as specified. 

Guard against Danger 

▪ Never put your hands or other body under the laser head. 

▪ Repair and maintenance work can only be carried out after the power is turned off. 

▪ Do not exceed the specified maximum pressure. 

▪ It must be ensured that the laser head is in normal condition at all times. 

▪ All fasteners such as bolts and nuts must be tightened. 

 Laser Caution 

▪ Avoid direct laser radiation or scattering to the skin. 

▪ Do not stare at the laser beam even when wearing optical equipment. 

▪ Use special laser protective eyeglasses that meet the requirements of safety standards IEC 60825-1. 

Prevent Waterway Corrosion 

▪ In order to avoid corrosion, use the specified coolant and comply with relevant requirements and 

specified maintenance intervals. 

Noise Prevention 

▪ The corresponding measures shall be specified or explained and observed in order to prevent 

personnel from being harmed by noise when the cutting air pressure is high. 

Storage and Transportation 

▪ Observe the storage temperature range allowed by the technical data. 

▪ Take reasonable measures to prevent fire, vibration or impact. 

▪ Do not store in or near the magnetic field.  
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1. Overview 

1.1 About this manual 

This manual gives an introduction of GF501 laser cutting head, including optional accessories and additional 
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2. Sign and Description 

▪ "Danger": Serious dangers with death or severe injury possibly; 

▪ "Warning": Moderate disability and permanent injury possibly; 

▪ "Caution": Mild disability but not permanent injury possibly; 

▪ "Note": Material damage possibly; 

 

 To avoid personal injury and device damage, please read this manual carefully before using the cutting head for 

the first time, and relevant operators should note all risks and dangers in operating process. 

 Ensure to use clean and undamaged lenses. 

 Prevent 
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3.3 Motor Working Temperature 

The working temperature of motor (including under continuous load) should be less than 70°C. Therefore, the alarm 

threshold of CNC system should be about 60°C. When the temperature rises to 100°C, the motor may be damaged. 

 

 

 

 

 

 

 

 

 

Caution: Please check the factory temperature thresholds of motors and set proper values. Failure 

temperature values may cause operating faults and overheating of motor. 

 

 

3.4 Working Environment 

As a sensitive optical product, cutting head requires suitable working temperature and humidity to avoid 

contamination from liquid substances, slag and dust. Before commission, please keep cutting head in original package. 

Ensure commission and maintenance of any parts in a clean environment. 

 

 

 

 

  

Motor Damage Threshold 

Temperature 

Recommended Working 

Temperature 

C-axis ∼100°C <<70℃ 

A-axis ∼100°C <<70℃ 

H-axis ∼100°C <<70℃ 

Storage temperature -15℃ ~ +50℃; +60℃ (within 24h) 

Working temperature 10°C ~ +45°C 

Humidity <80% 



 

 

 

V1.0  Raytools AG © Copyright  6 |48 
www.raytools.ch 

GF501 SERIES 5-Axis 3D Laser Cutting Head-User Manual 

 

3.5 Water Cooling 

Before connecting cutting head to water circuit of chiller, users can acquire more information about the connection 

and cooling function from the supplier. Cooling power of chiller should be more than 1kW to ensure good cooling 

effect. 

Caution: To avoid reducing the mechanical performance and damage to the cutting head parts (such as 

frameless motors), please note the following aspects: 

 

1. Connect cutting head to water cooling system before motor/laser power on. 

2. Cutting head must be connected in series with other water cooling parts (such as QBH) to water circuit. 

3. Ensure that the cooling water flows smoothly and does not leak inside the cutting head. 

4. Don’t use any liquid other than the specified cooling water. 

5. The cooling water must be filtered. 

6. Regularly check the water quality circulating within the water cooling system to prevent deteriorating or even 

polluting the environment. 

3.5.1 Technical Data 

 

Minimum flow speed 1.8 l/min (0.48 gpm) 

Entry pressure 170-520KPa (30-60psi) 

Entry temperature ≥room temperature />dew point 

Hardness (relative to CaCO3) <250mg/liter 
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3.5.2 Dew 

The cooling water temperature should be adjusted according to air humidity. Lower temperature will lead to dewing 

of parts of cutting head, especially optical parts inside it. Check correct temperature range of cooling water in 

dewpoint temperature table. 

3.5.3 Anti-rust 

Cooling water in the cutting head contacts with different metallic and non-metallic materials, such as Al, Cu or SS. 

Therefore, corrosion inhibitor is required in cooling water to avoid corrosion of cutting head parts, and for details, 

refer to user manual of chiller. 

3.5.4 Water Contamination 

Please refer to user manual of chiller to add biological agents to avoid water contamination. 

3.6 Water Leakage 

Electric Shock. 

Ensure no water in electrical parts. 

3.7 Clean Gas (Protective Gas) 

Gas flow should guarantee internal optics system at positive pressure to avoid pollution (gas interface: GAS 2 or G2). 

Independent gas interface above collimation module can provide positive pressure protection of lenses, when 

checking the holder of collimation lens or cleaning and replacing cover glass. 

Caution: Gas must be filtered and dried without contaminated liquid and mechanical particles, meeting 

the requirements of Class 3 in ISO 8573-1:20 2010: 

Particle size : <5µm/<<5mg/m³; Water/Pressure dewpoint: ≤ -20°C; Oil: <<1mg/m³. 

Only gas protection can’t meet cleaning requirements of cutting head. Users also need to avoid all contamination 

when removing the cutting head. 
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3.8 AO Mirror Gas 

The gas requirements for focusing system depend on the air pressure proportional valve of AO mirror. It’s 

recommended to use SMC proportional valve "ITV2050-RCF2S", which is used for factory testing in our company. 

The gas must meet requirements in Chapter 3.7 Clean Gas. 

3.9 Brake Gas 

When connecting compressed air to gas interface with BREAK 
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3.12 Checklist before Power on 

Confirm checklist before laser and machine power on. 

Normal checking 
Signature after 

conformation 
Measured values when commissioning 

Check information of electromechanical parts in this 

manual. 

Check water Leakage 

Check water flow speed Flow speed: L/min 

Check dewing Worst dewpoint temperature: ℃ 

Check cooling water and compressed air quality Cooling water temperature: ℃ 
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4. Technical Data

S/N Parameters Value Annexes 

1 Clear Aperture 35mm 

2 Water 

▪ Water in

▪ Water out

2-6 bar (cooling/max. 6 bar)

2-6 bar (cooling/max. 6 bar)

Pipe dia. Ø6mm 

Quick connector G1/8 

3 Gas 

▪ Protective gas for 

replacing top cover glass 

▪ Cutting gas (cutting

protection)

▪ Assist gas (optional)

▪ Brake gas

▪ AO mirror gas

▪ Boosting gas (optional)

▪ Dry clean gas (max. 1 bar)
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S/N Parameters Value Annexes 

5 C-axis 

▪ Rotation angle 

▪ Max. rotation speed 

▪ Max. rotation acceleration 

▪ Drive method 

▪ Measurement method 

 

▪ +/-540° 

▪ 100rpm 

▪ 20 rev/s2 

▪ Torque motor 

▪ Absolute value 

 

6 A-axis 

▪ Bevel angle 

▪ Max. rotation speed 

▪ Maxi. rotation acceleration 

▪ Drive method 

▪ Measurement method 

▪ Braking method 

 

▪ +/-135° 

▪ 120rpm 

▪ 30 rev/s2 

▪ Torque motor 

▪ Absolute value 

▪ Pneumatic brake 

 

7 H-axis 

▪ Travel 

▪ Max. speed 

▪ Acceleration 

▪ Drive method 

▪ Measurement method 

▪ Anti-collision method 

 

▪ +/- 17,5mm (2°/1mm) 

▪ 20 m/min 

▪ 2.5g (depending on focal length) 

▪ Torque Motor 

▪ Absolute value 

▪ Collision safety switch 

 

8 Weight About 35kg  
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3. Attach one textured tape on the outer of flange for marking.

4. Ensure that there are no obstructions in the place where the micrometer rotates.

Note: Only loose nuts of a corner at a time to adjust its angle. 

5.1.2 Levelling Method: 

ϭ͘ Manually rotate C-axis until the probe reaches the round nut, and mark the dial value as 0;

Ϯ͘ Manually rotate C-axis in a circle (to ensure enough travel for circular rotation) at a speed of about 5 to 6 rpm.

ϯ͘ Record the dial value on the textured tape of the flange, at intervals of about 30 to 60°(note ± direction of 

deviation);

ϰ͘ Adjust the corner of the diagonal of the round nut. Manually rotate C-axis until the probe arrives here, and 

adjust hex nuts to make probe changing approach 0 (If necessary, users can slightly loosen the nuts in other 

positions, but don’t move the round nut);

ϱ͘ Turn the probe to the other 2 corners, and adjust hex nuts to make probe changing approach 0 (don’t move 

hex nuts of other corners);

ϲ͘ Leveling could be finished ďǇ repeating step 4&5. Required runout tolerance: ±0.02.
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5.2 QBH Interface 

5.2.1 Removal and Installation of QBH Interface 

QBH interface and the main body of the cutting head are screwed by thread, and then tightened with countersunk head 

bolts. 

5.2.2 Connection of Laser 

WARNING: The optical components must be dust free and all dusts must be cleaned before use. The fiber 

shall be horizontally inserted into fiber interface to prevent dust from entering the interface and falling on 

the surface of the lens. Upper limit in the fiber before fixing the laser head. 

Cover fiber interface with a white plastic dustproof cover when not using it to ensure a clean environment.

1. Blow QBH interface and protective cap with clean gas. (place protective cap in a clean environment when

it’s not used).

Fixed by bolts 

tighten 



V1.0 Raytools AG © Copyright 16 |48

www.raytools.ch 

GF501 SERIES 5-Axis 3D Laser Cutting Head-User Manual



V1.0 Raytools AG © Copyright 17 |48

www.raytools.ch 

GF501 SERIES 5-Axis 3D Laser Cutting Head-User Manual 

Hex nut 

Hex nut 
Round nut 

Side: M6×12 *4 

Rear: M6×16 *2 

5.3 Optics System Adjustment 

Note: Adjust optical path in a clean environment. 

5.3.1 Collimation Module Adjustment 

1. The collimation mechanism mainly consists of 2 flanges, interconnected by bolts on four corners. One corner is

fastened by a round nut (top) and a hex nut (bottom), and the other three corners are fastened by 2 adjustable

hex nuts respectively. Adjusting 
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5.3.2 AO Mirror Adjustment 

Adjust nuts to reflect the parallel beam from collimation lens into a beam parallel to A-axis. 

Caution: This operation requires lens tools and should be started after collimation leveling. 

Fixing nut can’t be rotated as the reference point for adjustment. Loose nuts to adjust AO mirror by light-adjusting 

device: 

Turn nut 1 clockwise to increase the Y-axis light point position. 

Turn nut 2 clockwise to increase the X-axis light point position. 

fixing nut nut 1 

nut 2 



V1.0 Raytools AG © Copyright 19 |48

www.raytools.ch 

GF501 SERIES 5-Axis 3D Laser Cutting Head-User Manual 

 



V1.0 Raytools AG © Copyright 20 |48

www.raytools.ch 

GF501 SERIES 5-Axis 3D Laser Cutting Head-User Manual 



 

 

 

V1.0  Raytools AG © Copyright  21 |48 
www.raytools.ch 

GF501 SERIES 5-Axis 3D Laser Cutting Head-User Manual 

 

5.5 A-
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6.2 Anti-collision Mechanism 

The H-axis assembly is designed with an anti-
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6.3 Gas and Water Interface 

6.3.1 External Gas and Water Interface 

The external gas and water interfaces of the cutting head are located on the top and side of C-axis, with quick 

connectors. Connections should refer to marks

Tā

�š�y��

�P����l���š���Œ��	. 
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Water in 
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① The values in parentheses only apply to the motor mounting surface with cooling water temperature of 20°C. For 

higher cooling water temperatures, Tc and Lc values must be reduced in the CNC setting. 

② The max. speed available for C-axis is lower than following values: 

 

 

 

 

 

  

 

 

 

 

Rotation speed (rpm) 

Max. speed of C-axis<<Max. speed of motor  
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① The values in parentheses only apply to the motor mounting surface with cooling water temperature of 20°C. For 

higher cooling water temperatures, Tc and Lc values must be reduced in the CNC setting. 

② The max. speed available for A-axis is lower than following values: 

 

 

 

 

 

  

 

 

 

Rotation speed (rpm) 

Max. speed of A-axis<<Max. speed of motor 

Water cooling temperature Rated torque Rated current 

20°C Tc=10Nm Lc=4.77A 

25°C Tc=9.7Nm Lc=4.6A 

30°C Tc=9.3Nm Lc=4.4A 

35°C Tc=9Nm Lc=4.3A 

40°C Tc=8.7Nm Lc=4.1A 

45°C Tc=8.4Nm Lc=4A 

Rotational 

speed (rpm) 
To

rq
u

e (N
m

) 
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7.3 H-axis Motor Datasheet 

Item 
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① The values in parentheses only apply to the motor mounting surface with cooling water temperature of 20°C. For 

higher cooling water temperatures, Tc and Lc must be reduced in the CNC settings. 

② The max. speed available for H-axis in the cutting head configuration is lower than following values: 

 

 

 

 

 

 

 

 

 

Rotation speed (rpm) 

Max. speed of A-axis<<Max. speed of motor 

Water cooling temperature Rated torque Rated current 

20°C Tc=3.20Nm Lc=5.34A 

25°C Tc=3.11Nm Lc=5.2A 

30°C Tc=3Nm Lc=5.0A 

35°C Tc=2.9Nm Lc=4.8A 

40°C Tc=2.75Nm Lc=4.6A 

45°C Tc= 2.65 Nm Lc=4.4A 

Torque (Nm) 
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7.4 Encoder Data 

Each motor axis of the cutting 
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7.5 Cut-off Temperature Sensor PTC and Temperature Monitoring Sensor KTY 

The sensor detects temperature signals based on 
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C-axis encoder 

C-axis power 

7.6 Connection of Electrical Interface and Cable 

Reselling the cutting head requires delivering following cables: 

 3x 
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Internal connection cables of H-axis include: 

 1x H-axis power cable; 

 1x H-axis encoder and temperature sensor signal cable;  

 1x limit sensor signal cable;  

 1x follow signal CAP cable 

 

Connector and Cable Description 

C\A\H axis power cable connector C\A\H axis encoder cable connector Coaxial cable connector 
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8. Troubleshooting 

 

Failure Cause 
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9. Maintenance

9.1 Maintenance List 

9.2 Cleaning Lens 

It’s necessary to maintain lenses regularly because of the characteristic of laser cutting process. Cleaning to the cover 

glass once a week is recommended. The collimating lenses and focusing lenses are recommended to be cleaned once 

every 2~3 months. 

9.2.1 Tools 

Tools: Dust-proof gloves or fingertip, polyester swab, absolute ethanol, rubber gas blow (purely compressed air). 

9.2.2 Cleaning Instruction 

▪ To put fingertip onto left thumb and index finger.

▪ Spray absolute ethanol onto the polyester swab.

▪ Hold the edge of the lens with left thumb and index finger gently. (note: avoid touching the surface of the lens by

fingertip in case of trace)

▪ Hold the lens to face eyes by left hand and hold the polyester swab by right hand. Wipe the lens gently in single

direction, from bottom to top or from left to right (Should not wipe back and forth in case of secondary pollution

to lens) and use rubber blow (purely compressed air) to blow the surface of the lens.

▪ Both surfaces should be cleaned. After cleaning, make sure that there is no residual like detergent, floating ash,

foreign matters and impurities.

S/N Content Frequency 

1 Clean and inspect all optical lenses. Don’t expose optics system to outside. 

2 Check water/gas/electrical circuit for damage or leakage. At least once a week 

3 Check if connection of drive parts is loosed. Once a month 

4 Replace damaged parts if collision occurs. Must replace 
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9.3 Removal and Installation of Collimation Module 

 

▪ Remove the laser head and move to a dust free room. Clean all dusts on the laser head surface; 

▪ Loose the 4 bolts to pull out whole module; 

▪ Seal the mounting openings by textured tape immediately; 

▪ Mount the module back to the cutting head and tighten the bolts. 

 

Warning: 
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washer 

9.3.1 Removal and Installation of Collimation Lens 

 

 

▪ Move the module to a dust free room; 

▪ Loosen 4 nuts of the collimation module; 

▪ Remove the connecting plate and 8 washers; 

▪ Remove pressing ring; 

▪ Replace or clean collimation lenses; 

▪ Mount meniscus lens, biconvex lens and pressing ring back in sequence.  

meniscus 

Pressing ring 

Biconvex 
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9.3.2 Removal and Installation of Top Cover Glass 

 

▪ Move the cover glass assembly to a dust free room; 

▪ Loose bolts of cover to pull out cover glass holder; 

▪ Blow clean and dry air to the top cover glass assembly through gas interface near the QBH interface; 

▪ Remove the pressing ring; 

▪ Clean or replace the cover glass; 

▪ Insert the cover glass holder back to the laser head and tighten the bolts. 
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9.4 Removal and Installation of AO Mirror 

 

▪ Move AO mirror assembly to a dust free room; 

▪ Loosen 12 bolts of the back cover to remove the cover; 

▪ Remove gas/water pipe after stopping gas input and closing chiller (if there is cooling water dropped, 

clean it); 

▪ Loosen 3 bolts of the mounting plate and pull out it perpendicular to the mounting surface; 

▪ Seal the mounting openings by textured tape immediately. 

▪ Clean or replace AO mirror; 

▪ Mount the assembly back to the cutting head. 

 

 

After replacing/cleaning AO mirror, please check if water pipes are properly connected and if there is 

water leakage. 
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9.6 Removal and Installation of Focus Module 

 

 

▪ Clean all dusts on the laser head surface; 

▪ Loose the 4 bolts to pull out focus module downward.  

▪ Seal the focus lens and mounting openings by textured tape immediately. 

▪ Mount the module back to the cutting head and tighten the bolts. 
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9.6.1 Removal and Installation of Focus Lens 

 

 

▪ Move the focus module to a dust free room; 

▪ Remove the pressing ring; 

▪ Replace or clean focus lenses; 

▪ Mount meniscus lens, biconvex lens and pressing ring back in sequence.  

Pressing ring 

meniscus  

Biconvex 
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9.6.2 Removal and Installation of Bottom Cover Glass 

 

 

▪ Move the cover glass assembly to a dust free room; 

▪ Loose bolts of cover to pull out cover glass holder; 

▪ Seal the mounting openings by textured tape immediately.; 

▪ Remove the pressing ring; 

▪ Clean or replace the cover glass; 

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

 

Note: It is forbidden to use nails or hard objects to directly remove the elastic seal ring above the cover 

glass, which will seriously cause damage to the elastic seal ring, air leakage or even damage to the 

cover glass, focus and collimation lens. 

Keep seal ring properly as any small scratch will cause air leakage and affect the cutting effect. 
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