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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.

138 wS3dtl-il2ya
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.

tSlE2yYSt wSaLI2yaoMinSa
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 reg d safety instructions and understand the possible
hazards.
Comply with relevantreg  mplement corresponding protective measures.
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{1152 Lyaild0ii2ya

HIS@SYH 9S00 {K201

. ._!'_. 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.

. A Note that the equipment shall be grounded as specified.

DdzHIR 1314yl 51-y3sH

. 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.

e
fan
n

[1431 /12y

. 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.

tSASYl =1-iSIgl2 /7202312y
. In order to avoid corrosion, use the specified coolant and comply with relevant requirements and

specified maintenance intervals.

b21aS tISESyli2y”
. 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.

{62038 1yR eulyaLRuiii2y

. 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. hgSIZISS
1.1 162didl (KW Y 1-yzl £

This manual gives an introduction of GF402 cutting head, including optional accessories and additional configuration, so
please read it carefully before commissioning and operating the cutting head. This manual is suitable for personnel
professional in mechanics, electrics, installation and CNC system.

Our product is still undergoing continuous iterations and upgrades, and we will update user manual timely.

Please keep this manual well. If the cutting head is resold, please turn over all relevant files to the buyer.
1.2 wSESaI-ya CiS

Please turn over following delivery files if reselling cutting head:
. Product graph

= Wiring diagram

= Partslist

. Factory test report

= Other manuals about optional accessories (e.g. collimation, focus, etc.)

1.3 1LUE01-I2y

GF402 4-Axis tube cutting head is mainly used for 3D cutting of workpieces with complex structures, including tube
cutting, stamping sheet metal parts cutting and piercing, etc.
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1.4 ti2Rd:00 CSI-idzlSa

= Optimized optical configuration and smooth airflow design;

=  3independent CNC direct drive motors with high torque and zero backlash;

= Fully close-loop control by circular grating drive system with high precision;

= Add cover glass on collimation lens to prevent dust from falling on the surface of the lens and cause a damage;
= Drawer type cover glass holder to facilitate replacement;

= Modular design and skinny nozzle structure to reduce interference among workpieces;

= Fully close-loop cooling water system of collimation module, focus module and motor;

= X-Yalignment;

= Anti-collision function to power off in TRA;

= \Various fiber interfaces to work with different fiber lasers;

*  Reliable sealing design.

1.5 Cl-0i21e ¢Sai wSLi2Ni

Raytools has tested all electromechanical functions of GF402 cutting head, and test reports are included in delivery files.
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3. {iMil-dzL) BISLIMHI-0h2y
3.1 t26S {aLLe

GF402 cutting head uses 3-phase synchronous frameless motors, each with different power requirements. The motor

operating data are as follows:
Max. voltage for F-axis motors: 220V AC (48V DC or 24V DC);
Max. voltage for A-axis motors: 230V AC (300V DC);

Max. voltage for H-axis motors: 230V AC (300V DC);

/12yt hyte RigSa 6iaiSR 01y6S IFILHSR (2 Y SSi RIFTSISYt @21i1-3S NSIjazS Y Syt 27 Y 2021

3.2 a2l {17508 a2RdtS

EA ty
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3.3 a2l 220y3 ¢SYLISUI-idS

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.

/iyt SIS 0KS07 dKS 106218 (SYLISU-iaNS (KISAK2ERE 2F Y2021 IyR aSi LN2LISH @1-idzSas CIMiziS
ISY'LISHI-GaziS @1-0zSa Y'I-8 Ol-0zaS 2LISHI-ity3 Tl-dztda 1yR 20SIKSI-ity3 27 Y 221

3.4 22\ ly3 9yBlizy'Y Syl

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

from liquid substances, slag and dulJ
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3.5 2SI /228ly3

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.

I-Y'StSaa Y 2d20a0 LES1-aS y20S (KS 12tt2&ty3 1-41S0haY

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

2. Cutting head must be connected in series with other water cooling parts
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4. ¢SOKyH0I-€ 51-il-

S/N Parameters Value Annexes
1 Clear Aperture 35mm
2 Water 2-6 bar (cooling/max. 6 bar) Pipe dia. @8mm
=  Waterin 2-6 bar (cooling/max. 6 bar) Quick connector G1/8
= Water out
3
V2.0 Raytools AG © Copyright 10 |46
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S/N Parameters Value Annexes
5 F-axis
= Motor type max. voltage
= Rated output
. Torque
= Max. instantaneous torque
= Rated current
= Max. instantaneous current
= Rated rotation speed
= Max. rotation speed
= Torque parameters
- Rotor moment of inertia
= Change rate of rated power
= Rated angle acceleration
= Holding torque
= Coil resistance
=  Rated current
6 A-axis
= Bevelangle = 4/-135°
= Max. rotation speed = 120rpm
= Maxi. rotation acceleration = 30rev/s?
= Drive method = Torque motor
- Measurement method = Absolute value
= Braking method = Pneumatic brake
7 H-axis
= Travel = 4/-175mm (2 /1mm)
= Max. speed = 20 m/min
= Acceleration = 2.5g (depending on focal length)
= Drive method = Torque Motor
= Measurement method = Absolute value
= Anti-collision method = Collision safety switch
8 Weight About 35kg
V2.0 Raytools AG © Copyright 11 |46
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5. Lyallt-i2y IyR /2Y Y lad2yly3

Considering that transport, storage or working environment temperature may cause some deviation of the optical parts,
professionals on site or Raytools after-sales personnel can adjust these parts properly according to this manual, in order

to maximize processing effect.

- /iyt hyRe ISY 208 Oziity3 KSIR ly - 0ES1-y SyBhizy'y Syfio

5.1 a2dyliy3 27 [1-480 Zdzdity3 1SIR

The mounting of laser cutting head to machine tool is shown as below. Users are advised to install the cutting head

perpendicular to the bed surface as requested through a 12X®6.6 countersunk hole.

Unit: mm

thru

Leveling is required when mounting laser cutting head.
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5.1.1 [S@Sttly3 tiSLI-I-ii2y

1. The leveling mechanism mainly consists of a round flange and a square flange on the body shell,
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 the vertical height of

the three corners can change overall angle, by a 19mm wrench.
Mounting hole

(12X@6.6 countersunk hole)

Mounting

flange Round nut

Adjustment

flange

Adjustable hexnuts | ———

2. Attach a dial indicator to the base plate of the leveling rotary mechanism. The probe of micrometer points
horizontal processing surface of flange. So mounting surface of the cutting head needs to leave areas for probe
running (red area). Required flatness: 0.1mm; roughness: Ra0.8pm.

mounting surface
Flatness:

Roughness: 0-8/

\/
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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.

b2(SY hyfte t224S yaria 27 I- 020y 1 I- (hY'S {2 1-Redzad Aia 1y3tSo

5.1.2 [S@Stty3 aSik2RY

1. Manually rotate the base plate of leveling rotary mechanism until

V2.0 Raytools AG © Copyright 14 |46
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5.1.3 a2aylly3y
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5.2 v. I LyiSIFI-0S
5.2.1 Removal and Installation 27 v. I LytSIiFI-0S

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

bolts.

tighten

Fixed by bolts

5.2.2 /2yyS0ii2y 27 [1-aSH

21wblbDY ¢KS 210101 02 Y Li2ySytd Yzl 6S Rdzal WSS 1yR I-f Rizalia Ydzad 6S 0fS1-ySR 6ST21S dzaSe ¢KS TioSu aK It
0S K2UT2ytlte lyaSuiSr tyl2 11oS iyiSuFI-08 2 LNSaSyl Raal M2y SyliSuty3 (S yliSIFI0S 1yR Titly3 2y (KS
&IOS 2F (KS tSya ¥ LILISH fY Al y (KS FioSu 657208 FiEy3 (KS f1-450 KSI-Re

2KSy'y2i draly3 165N yaSuFI-0ST 02050 A 68 I KIS LEI-E0 RazadLn227 02050 (2 SyadisS I 0fS1y SydiizyY Syl

1. Blow dust on the QBH interface and protective cap with clean gas. (place protective cap in a clean bag when

it's not used).

V2.0 Raytools AG © Copyright 16 |46
oG AM-Ri220K



- RA!TQO LS GF402 SERIES 4-Axis Tube Cutting Head-User Manual

2. Align the protective cap to the fiber and insert the cap.

3. Align the red mark of male fiber end to red mark on female QBH of cutting head when you insert the fiber
end straightly to bottom of QBH interface of cutting head.

4. Turn the QBH handwheel clockwise

V2.0 Raytools AG © Copyright 17 |46
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Process:

1. Enable A-axis and rotate it slowly within limit wobble angle;

2. Refer to data from light-adjusting device to confirm angle error and adjustment direction;
3. Adjust leveling assembly of plane mirror assembly;
4

Adjust several times until the error is proper.

5.3.2 C20da [Sya f13yY Syl

Loose screws (blue area) of focus lens module with a 3mm hex wrench to adjust focus position at the nozzle tip center.

(The connecting hole of focus lens module (red area)

V2.0 Raytools AG © Copyright 19 |46
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5.4 [1-450 Zdziity3 1SIR IyR %-1-E18 6 - % tfl-yS0 Zorrecti
5.4.1 1RoGza0Y Syt tiSLIMI-ii2y

1. Attach the dial indicator on the workpiece clamping pallet and adjust the head until A-axis wobble plane and is
paralleled with XZ plane;

2. Adjust the probe points the surface (red area) near the A-axis;

3. Attach one textured paper on covering area of the probe for marking;

4.  Ensure that the machine tool does not interfere with the dial indicator when moving towards X-axis.

V2.0 Raytools AG © Copyright 20 |46
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5.4.2 1RuzlY Syl aSik2R

1.  Move along the X-axis through the machine tool at a speed of 0

V2.0 Raytools AG © Copyright 21 |46
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5.5 1-1EN %32 /2S0ii2y
5.5.1 VRedzAlY Syt tiSLIHi-iizy

1. Attach the dial indicator to the workpiece clamping pallet of the machine tool and adjust A-axis to wobble
downward,;
2. Adjust the probe to points at the surface of follow assembly (red area);

3. Ensure that the machine tool does not interfere with the dial indicator when moving towards Z-axis.

2

5.5.2 1RAzAlY Syl aSik2R

1. Move towards Z-axis through the machine tool at a speed of 0.01m/s. Ensure that the probe runs on the test surface
(travel: about 50mm). And record the deviation values at different positions;

2. Move A-axis gently (jogging interval: 0.02°) to reduce deviation value, and make paralleling level of H-axis and Z-axis
meet the tolerance requirement (Requirement:  0.02).

V2.0 Raytools AG © Copyright 22 |46
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6. Cizydil2y”
6.1 Y022y aSoKIyigY

The H-axis assembly is designed with an anti-collision mechanism at the bottom connecting flange.

Bevel angle is limited within 6 and anti-collision mechanism will trigger inductive NC sensor to output a signal when

horizontal collision occurs.

The connecting flange will auto reset after clearing collision. But it is still necessary to manually check if cutting head
returns to zero point position, and if parts of cutting head have abnormalities after collision.

/iyt mo Ly Y IHyESy1-y0S 200 Y 2dzy/lly3 LG
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6.2.3 DI IyR =105 LyGSIFI-0S 6SiaSSy LyhiSiy1-£ 1ESA

There is the interface panel on A-axis shell, used for connecting H-axis or height sensor.

Please deliver connecting cables and hose when reselling the cutting head.

/iy
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7. a2l I'yR 9y02RSli

7.1 C-1E/a a2l 51i1-aKkSSi

‘ ltem Unit Data

Max. vo
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7.2 1-I'E azi2h 511K SSi

Item Remark i Value

Coil type N

Motor
Performance
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Number of poles
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7.4 9y02RSI 51-il-

Each motor axis of the cutting head is equipped with an absolute angle encoder.

Type: RESOLUTETM absolute encoder system with RESA rotation (angle) ring

7.5 /i-27F ¢SY LISUI-iaziS {Sya2i te/ 1yR ¢SY LSHHNS a2yli2ity3 {Syazi Ye¢

The sensor detects temperature signals based on the change in resistance value.

The resistance value of KTY83-122 is proportional to the temperature, so the temperature can be

V2.0 Raytools AG © Copyright 32 |46
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The resistance value of the PTC increases abruptly at 110 C, used to provide threshold alarm for CNC system.

PTC-1K Resistance-Temperature curve

7.6
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9. alyiSy1y0s
9.1 alyliSy1yos [l

S/N Content Frequency

1 Clean and inspect all optical lenses. Don’t expose optical 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. Frequently

9.2 /6S1yly3 [SyA

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 ¢22fa

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

9.2.2 /tSIyly3 Lyaiiliz0ii2y

= 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.

V2.0 Raytools AG © Copyright 36 |46
& oNl22600K



. RAYTOOLS GF402 SERIES 4-Axis Tube Cutting Head-User Manual

9.3 WSY 201 I-yR Lyail-ftl-ii2y 2T 7260Y 012y a2RitS

. Remove the laser head and move to a dust free room. Clean all dusts on the laser head surface;
= Loose the 4 bolts (red area) 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.

AAAAA

/\

(i2 02050 i GhiK B3Ki aKISERe
YSSL) (KS tSya K2RSH dzLIiIKG gKIES Y 20hyA i (2 LNSESy (KS (Sya i2Y TI-ffly3 271
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9.3.1 wSY 201 I'yR Lyall-l-ii2y 27 7260 Y -2y [Sya

= 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.
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9.3.2 wSY 201 I'yR Lyaiilftl-ii2y 27 ¢2L) /205N Dfl-aa

. 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 wSY 201 I-yR Lyail-ft1-012y 27 til-yS a2

by N

Move the plane mirror assembly to a dust free room;

Loosen 12 of the back cover to remove the cover;

Remove gas/water pipe after closing gas and 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 plane mirror;

Mount the assembly back to the cutting head.

VTSI SLIEI-Ony3KOESyRy3 LIS YANRIL LIESI-ES 0KSO1 i SI-iSh LILISE 1S L2LISIEe 02yyS0SR 1-yR i (KSIS
o190 £S1-1-380

_
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9.5 wSY 201 I-yR Lyail-ftl-i12y 2T hotiljizS a2l

= Move the oblique mirror assembly to a dust free room;
= Remove gas/water pipe after closing gas and chiller (if there is cooling water dropped, clean
it);
= Loosen fixing dZits of the sheet metal parts on the H-axis assembly;
= Loosen 4 bolts on the cover (yellow area);
= Seal the mounting openings by textured tape immediately;
=  Mount the assembly back to the cutting head.
A b20SY ¢KS n 62fla dISI- SIS 6:4SR {2 FIE (KS 2668 YRy i2 (kS 02050 1yR Yl y2i 05 t22a5y5R 657218
&lSL) HI 20K SIS (KS 2066jizS Y20 Y18 TI 270 ¢KS2 01y 2yt 6S 2245ySR GKSy NSLII-Oty3 266jdzS Y i2ip
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9.6.1 wSY' 201 IR LyalI-fl-ii2y 2F C200 [Sya

Pressing ring

meniscus

= 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.
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9.6.2 wSY 201 I'yR Lyaiilftl-ii2y 27 _2ii2Y /2050 Dfl-4a

. 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.;
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