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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
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1 Product Summary

1.1 Structure (with QBH Interface)

1 Fiber Interface 7 Control Interface

2LED 8 Cutting Gas Interface ( 10)
3 Focus Module/XY Alignment 9 Water Cooling Interface ( 6)
4 Bottom 1 Cover Glass Assy 10 Preamplifier Interface

5 TRA (Nozzle Assy)

11 Nozzle Cooling Gas Interface ( 8)

6 Water Cooling Interface ( 6)
12 Retaining Ring

13 Ceramic Body & Nozzle
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1.2 Monitor

Bottom 1 cover glass temperature
Cutting gas pressure and temperature

Input focus and output focus

2025/2/25 9:39:14 Runtime: 00:01:125  Piece rate: 345 Total: 999999 Cut head

Optics Temperature Gas Pressure & Focus

EOLERL R R T 1y ETHY | Fe

A EPm—

1.3 LED
r:j -

LED Status Definition (from top to bottom) —
LED1: Green on-running normally —

Red on- alarm (motor fault)
LED2: Green on-running normally O

Red on-Ecat communication fault or HMI PC configuration fault.

L =
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1.4 Technical Datasheet

Model BSO3K CAT 3D
Wavelength 1080nm
Fiber Interface QBH

Power Rating 3kw
Collimation Length (fC) 100mm
Focusing Length (fF) 200mm

NA max 0.13

Auto Focus Range

-32mm...+32mm

Beam Alignment Range

-1.5mm...+1.5mm

Mounting Size of Cutting Head 4xM6

Mounting Size of Preamplifier 4xM3

Cutting Gas 10, max. 25bar
Nozzle Cooling Gas 8, max. Sbhar

Water Cooling

6, max. 5bar, min. 1.5L/min

Operating Voltage

24V+10%, max. 4A

1/0 Interface (19-Pin)

Output current must be less than 30mA

Operating Temperature

5 55

www.empower.cn

Humidity 30 95 , without condensing
Weight About 5kg
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1.5 Mechanical Size

Optical Configuration: 100:200
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1.6 Physical Interface

E—
No. 1 Cooling water ( 6) No. 2 Cutting gas ( 10)
No. 3 Nozzle cooling gas ( 8) No. 4 Cooling water ( 6)
No. 5 Preamplifier (SMA)
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2.2 Mounting of Laser Cutting Head

The mounting of laser cutting head to machine tool is shown as below. Customers are advised to Install the laser head
perpendicular to the bed surface as requested and make sure the laser head is locked, which is one of the premises to
ensure the stable cutting.
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2.3 Earthing of Laser Cutting Head

f The shaking or vibration of cutting head due to incorrect earthing could cause damage to sensor mechanism
and machine.
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2.4 Inspection of Top Cover Glass (1% Installation/Replacement of Fiber)

Maintenance or Repair shall be implemented at dust free workstation.

. Loose bolts (item 1 & 2) and pull out the glass holder until you see the complete cover glass.

. Seal the openings of cutting head by textured tape immediately.
. Check if the top cover glass is clean. If not, blow the cover glass by clean compressed air until it is clean.

® The cover glass shall be replaced if it cannot be cleaned or a damage happens.
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2.5 Connection of Cooling Water and Assist Gas

2.5.1 Connection of Cutting Gas

The impurity in cutting gas such as hydrocarbon and steam will damage the lens and cause cutting power fluctuation as
well as inconsistencies between the sections of the work piece. The table below is the recommended cutting gas
specification. The higher the purity of the gas, the better the quality of the cutting section.

Impurity can be filtered out in gas supply tube, but Oxygen and water vapor can permeate light path through nonmetal
materials, which is the source of the appearance of dust and hydrocarbon. Stainless steel fittings are recommended, at
the same time must use filters which can remove a minimum of 0.01 micron particle to purify.

A pressure gauge with a stainless steel diaphragm is recommended. Industrial pressure gauges suck in air. Rubber
diaphragm produce hydrocarbon by aging or other factors.

Gas Purity

CAUTION: Gas interface cannot be replaced arbitrarily especially do not use PTFE TAPE. Otherwise the gas
path will be blocked and cannot do normal cutting which will damage cutting head at the same time.
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2.5.2 Connection of Nozzle Cooling Gas

] Dried N2 or fine filtered air is recommended for nozzle cooling. The 02 is prohibited for nozzle cooling.
[ ]

Gas type N2 or Air (dried and fine filtered)

Gas pressure Max. 5bar (0.5MPa)

Gas interface 8

CAUTION: Gas interface cannot be replaced arbitrarily especially do not use PTFE TAPE. Otherwise the gas
U path will be blocked and cannot do normal cutting which will damage cutting head at the same time.
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2.5.3 Connection of Cooling Water

It is important to note that when the laser power is greater than 500W, it is recommended to use water cooling. The
recommended water flow is suggested below.

= W1 & W2: cooling pipe of fiber interface

Outer diameter of water hose 6mm
Minimum flow speed 1.51/min
Entry pressure 170-520kPa (30-60 psi)
Entry temperature >room temperature / dew point
Hardness (relative to CaCO3) 250mg/liter
PH range 6to8
Particle size allowed Diameter less than 200 microns
V1.0 Empower Technologies (Shanghai) Co., Ltd. © Copyright 12 |19
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Raytools system setting:

Laser head
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| ttered light alarmi &
"

L T

DewPointAlarmSet Cavity Alarm Temperature Setting

I Freetienssd af S0l Ermwd el Ji = l ‘ ‘l

V1.0 Empower Technologies (Shanghai) Co., Ltd. © Copyright 14 119

www.empower.cn



-. Emﬂnglg BSO3K-CAT 3D SERIES 3kW Smart Laser Cutting Head-User Manual

4 Beam Alignment

Cutting quality in a great extent depends on whether the lens is in the middle. If the lens is not in the middle, the laser
beam may contact with nozzle or inner wall to produce high temperature deformation. Lens alignment operation
should be considered when nozzle is replaced or the cutting quality declines.

Lens alignment of laser cutting head can be finished by adjusting focus lens, X-Y direction. The X/Y adjusting knob is
located above bottom cover glass as shown below. Adjusting the 2 knobs until the beam is located in the middle of
nozzle. Make sure the laser beam output from the center of nozzle. A method commonly used is tape dotting method

as below:

= Fix the cutting head with a big size nozzle (tip size shall be larger than beam size) or adjust to nearly zero
focus.

= Pick a scotch tape, flatten it and stick it to the nozzle tip.

= Open the red light of the laser. Find and observe the position of red light in the scotch tape.

= Shoot laser at low power to check beam penetration size. Beam penetration shall be circle and located in the
nozzle tip center.

= Adjust the 2 X/Y adjusting knobs to get beam aligned. The max X/Y adjusting range is roughly from -1.5mm
to +1.5mm.

= Tear off
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5.2 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.

5.2.1 Removal and Installation of Bottom Cover Glass/Protection Glass

The cover glass is wearing part which needs to be replaced once it is damaged.

= Asshown above, loose the bolt, take off the glass cover and pull out the glass holder by pinching 2
edges of drawer type holder.
. Close the cover panel immediately.

. Remove the pressing ring (1) and cover glass (2) after wearing fingertips
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5.2.2 Removal and Installation of Middle Cover Glass/Protection Glass

The cover glass is wearing part which needs to be replaced once it is damaged.

- e r—— -
-

. As shown above, loose the bolts (1&2) 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 (1) and cover glass (2) 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 (1).

. 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.
U Please wear the clean gloves or fingertips.
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5.3 Replace Ceramic Body and Nozzle

The nozzle is required to be replaced if it gets crash or damaged by laser beam. The dirt on ceramic body is required to
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