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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.

- A 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.
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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 Product Summary

1.1 Structure (QD Interface)

1 Fiber Interface

2 Top 1 Cover Glass

3 Focus Module/XY Alignment
4 Bottom 1 Cover Glass Assy
5LED

6 TRA (Nozzle Assy)

7 Water Cooling Interface ( 8)

8 Control Interface

9 Water Cooling Interface ( 8)

10 Cutting Gas Interface ( 10)

11 Preamplifier Interface

12&13 Water Cooling Interface ( 8)
14 Ceramic Body & Nozzle

15
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1.5 Mechanical Size

Optical Configuration: 100:220
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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

Earthing

The shaking or vibration of cutting head due to incorrect earthing could cause damage to sensor mechanism

and machine.

V1.0

Empower Technologies (Shanghai) Co., Ltd. © Copyright

www.empower.cn

8 |19



-. Enmﬂgmglg BS12K CAT-SERIES 12kW Smart Laser Cutting Head-User Manual

2.4 Inspection of Top 1 Cover Glass (1% Installation/Replacement of Fiber)

Maintenance or Repair shall be implemented at dust free workstation.

= Loosen bolt and pull out the glass holder until you see the complete cover glass.
= Close the cover panel immediately.

= Remove the pressing ring (1) and cover glass (3) after wearing fingertips.

= Clean the cover glass holder.
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2.5 Inspection of Top 2 Cover Glass

R

S

= Asshown above, loosen bolts (1&2) to pull out cover glass holder by pinching 2 edges of drawer type holder (3).
= 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 (3) and pressing ring (1).

= 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 (3) back to the laser head and tighten the bolts.
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Empomr' Laser Automations

2.6 Connection of Cooling Water and Assist Gas

2.6.1 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
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2.6.2 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.

. Water In: W2
. Chain Connection: W1-W3-W4-W5
] Water Out: W6

Outer diameter of water hose 8mm
Minimum flow speed 1.51/min
Entry pressure 170-520kPa (30-60 psi)
Entry temperature 2room temperature /  dew point
Hardness (relative to CaCO3) 250mg/liter
PH range 6to8
Particle size allowed Diameter less than 200 microns
Conductivity < 10us/cm
V1.0 Empower Technologies (Shanghai) Co., Ltd. © Copyright 12 |19
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3 System Installation and Commissioning
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Empower Laser Automations

After the wiring is completed, enter the system setting. The following parameters are for reference.
Empower system setting:

Optical configuration:; 100:220

Laser head
Brand Focug adjmt
|" | e Senn PARAMETAE .. o oo o RAluen to Nenin Bagpyater. . . . - .

Motor direction  Positive o Homing mede | Incremental Mode ~

P

. Fucus conirol port/sero

Mode 3 Focus adjmitAxis
[ DL

S . Iﬁ |._ §
Profactive mirmnealanm Fremnaratume seiting Lmammwm. mimen mmemmen e e e e
ety

(D The connections and settings may differ from one CNC control system to another.

Once the setting is modified, the corresponding wiring method may need to be changed.
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4 Beam Alignment and Zero Focus Correction

4.1 Beam Alignment

Cutting quality in a great
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5 Maintenance

5.1 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. In order to facilitate the maintenance of the cover glass, the cover glass holder adopts a drawer type
structure.

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

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.
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5.2 Removal and Installation of Bottom 1 and 2 Cover Glass/Protection Glass

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

5.2.1 Removal and Installation of Bottom 1 Cover Glass/Protection Glass

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

. As shown 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.

. Clean the cover glass holder and seal ring (3). The elastic seal ring (3) should be replaced if it is damaged.

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

- Install the pressing ring.

. 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.
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5.2.2Removal and Installation of Bottom 2 Cover Glass/Protection Glass

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

. As shown above, loose 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 and seal ring (3). The elastic seal ring (3) should be replaced if it is damaged.

. 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.

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
be cleaned or to replace the ceramic body if it gets crash.

= Unscrew the nozzle (1) and remove washer (2) and cooling ring (3).

= Press the ceramic body (5) upward by hand to make it fixed without deflection and then unscrew the retaining
ring (4).

= Align the pin hole of the new ceramic body with the locating pin. Press the ceramic body (5) upward by hand and
tighten the retaining ring (4) by wrench which comes along with cutting head.

= |Install the cooling ring (3) and washer (2). Screw the nozzle (1) and get it properly tightened.

= Do the capacitance calibration once again after replacing the nozzle or ceramic body.

@ Only tighten the nozzle and retaining ring by hand (without tools) otherwise it could damage the ceramic body.

@ Keep the contact surface of all parts clean.
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