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Innovation in Manufacturing through Laser Technology

OAEAS A
2902:2

Production Proven 24/7
Fiber Laser
Cut-Weld-Clean Process Head

Key Features

Integrated handheld platform for cleaning
(laser ablation) of rust, grease, paint, dirt, and
other contaminants.

Dual-axis wobble control for wider bead cov-
erage and improved fit-up tolerance

Dynamic beam patterns for application-
Contact-based safety sensing with automatic
beam lockout

Real-time fault feedback for optical shift, pro-
tective lens condition, and process alarms
Enclosed water-cooling path for nozzle and
optical thermal stability )
Modular quick-change nozzles for faster pro-
cess changeover

Feature ALE CWC 3-in-1 Processing Head Generic/Budget 3-in-1 Heads
Optical Cooling Patented targeted internal water channels Basic external or limited cooling
Safety Integration Sensor-driven auto-lock & status telemetry Simple earth-ground circuit clips
Wobble Control Dual-axis active beam manipulation Fixed focal path or single-axis wobble
Ergonomics Lightweight, form-fitted weight distribution Heavy, nose-heavy causing hand fatigue
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Typical Applications

e Maximum Power: <
3000W continuous wave (CW) Automotive Aerospace Electronics

1 .
asers Medical Device Art&Crafts Manufacturing

e Optical Interface: QBH
standard connector.

Engineering Plastics and many more...

e Wavelength Range: 1070
+ 20 nm.

e Scanning Speed & Range:
Up to 20,000 mm/s speed with
a maximum pattern field size of
300mm x 300mm.

S—
¢ Focal Metrics: F50mm col- ‘

limation length and F800mm p————]
focusing length. —"

e  Weight: 0.96 kg (highly
lightweight for minimized oper-
ator fatigue).

e Cooling: Full-body water-

cooled design to maintain ther-
mal stability during prolonged

usage

Standard Features

Dual-Swing Technology: Utilizes dual-axis galvanometer motors to support up to 6 to 9 distinct graphic
cleaning patterns (e.g., linear, circle, grid).

Smart System Monitoring: Integrates a real-time intelligent protection system allowing operators to track
performance and error codes via a mobile terminal APP or PC-side software.

Safety Integration: Includes multiple hardware safety interlocks to prevent accidental laser emission
when not in contact with the workpiece.

Setting up the ALE CWC 3-in-1 fiber laser processing head requires a 1500W to 2000W laser source and
depending on the weld application, a wire feed apparatus will be required. The machine parameters shift
drastically depending on whether you are working with a highly absorbing ferrous metal or a highly reflec-
tive, thermally conductive alloy.
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Stainless Steel and Aluminum Alloy—typical Laser applications metals

1. Stainless Steel (SUS 304/316)

Stainless steel possesses low thermal conductivity and high laser absorption, making it highly responsive

to fiber lasers. It is very forgiving but prone to distortion or carbide precipitation (chromic burn) if over-

heated.

e Shielding Gas: Nitrogen or Argon. Nitrogen is preferred for general production because it is cost-
effective and slightly increases penetration. Argon yields a cleaner, brighter, oxide-free weld bead.

e Gas Flow Pressure: 1.5 to 2.0 Bar (approx. 15-20 L/min). Higher pressure can cause turbulence and
cold lap defects in the molten weld pool.

e Laser Mode & Waveform: Continuous Wave (CW) or a high PWM duty cycle (80%—100%) for
maximum forward travel speeds.

e Filler Wire: ER308L or ER319L matching the base alloy grade.

o Baseline Welding Parameters (per Thickness)

e 1.0 mm Sheet:
= Laser Power: 500W — 700W (approx. 35% on a 2000W unit).
= Wobble Frequency: 20 Hz — 30 Hz.
= Wobble Width: 1.2 mm — 1.5 mm.
e 3.0 mm Plate:
= Laser Power: 1300W — 1600W (approx. 70%—80% on a 2000W unit).
= Wobble Frequency: 15 Hz — 20 Hz (slower allows deep keyhole formation).
= Wobble Width: 2.0 mm — 2.5 mm.

2. Aluminum Alloys (5xxx / 6xxx Series)

Aluminum reflects a massive portion of a 1080nm fiber laser beam when cold and conducts heat away

rapidly. It requires high initial energy densities to "break" the surface reflectivity and establish a stable

keyhole.

o Shielding Gas: 100% Pure Argon. Never use Nitrogen, as it will react with molten aluminum to
form brittle aluminum nitrides. For critical applications prone to porosity, select Ultra-High Purity
(UHP) Argon.

e Gas Flow Pressure: 2.0 to 2.5 Bar (higher flow needed to displace atmospheric moisture and prevent
hydrogen porosity).

e Laser Mode & Waveform: Continuous Wave (CW) with strict focus tracking.

Filler Wire: ER4043 (Silicon-based for 6xxx series) or ER5356 (Magnesium-based for 5xxx series).
Filler wire is heavily recommended on aluminum to prevent centerline solidification cracking.
e Baseline Welding Parameters (per Thickness)
¢ 1.0 mm Sheet:
= Laser Power: 900W — 1100W (Higher start threshold compared to steel).
= Wobble Frequency: 30 Hz — 40 Hz (High speed prevents localized drop-through).
= Wobble Width: 1.5 mm — 2.0 mm.
¢ 3.0 mm Plate:
= Laser Power: 1800W —2000W (Maxing out a 2000W machine to maintain full pene-
tration depth).

Wobble Frequency: 20 Hz — 25 Hz.

Wobble Width: 2.5 mm — 3.5 mm (Wider oscillation distributes energy safely across the

weld track).

=
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Key Operational Differences

Parameter Stainless Steel Aluminum

Laser Absorption High (Efficient energy transfer) Low (Reflective, requires high initial power)
Thermal Conductivity | Low (Retains heat localized at joint) Extremely High (Wicks heat away quickly)
Cracking Sensitivity Low (Mainly prone to warping) High (Requires dedicated filler wire chemistry)
Best Target Focus 0 to +1mm (Slightly above surface) -0.5mm to Omm (Deep inside joint line)

In handheld laser processing systems like the ALE
CWC 082502-2 3-in-1 Laser Processing Head,
nozzle selection is determined by the application
you need to do and what substrate you will be
working on. The laser power of your laser source
also plays a significant role in setting up the pa-
rameters.

Welding applications are more complex. The joint geometry and wire-feeding requirements rather than
material thickness alone. Material thickness primarily dictates the laser power, wobble width, and the
wire gauge size passing through the nozzle. The continuous water-cooling path on the system supports
several primary categories of copper nozzles optimized for different tasks and material thicknesses.

Nozzle Selection Framework for ALE CWC 3 in 1 Handheld 082502-2

Operation Type Joint/Task Material Thickness Recommended Wire / Nozzle Spec
Welding Flat Seam / Lap Joint Thin (<2mm) Autogenous or 0.8mm-1.0mm Flat Nozzle
Welding Flat Seam / Lap Joint Thick Bmm-6mm)  |1.2mm-1.6mm Wire Feed Flat Nozzle
Welding Inside Corner All Thicknesses Inside Angle Nozzle (Size matched to wire)
Welding Outside Corner All Thicknesses V-Notch Nozzle (Type C/CS)

Cutting Light Sheet Cutting 0.5mm-2.0mm 1.0mm or 1.2mm Conical Cutting Nozzle
Cutting Medium Plate Cutting 2.0mm-5.0mm 1.5mm or 2.0mm Conical Cutting Nozzle
Cleaning Surface Rust / Paint Any Wide Opening / No-Contact Cleaning Nozzle

American Laser Enterprises, LL.C has decades of combined experience in optical, electrical, and mechanical design
of laser applications and systems. We pride ourselves on the ability to provide our clients with specialized services
from application engineering and system prototyping to large quantity component production orders.

We offer a family of laser process heads designed to work with CO,, Nd:YAG, and Fiber lasers. It has served a varie-
ty of industries, including automotive, aerospace, and defense. Our bespoke process heads come in various configura-
tions, are versatile and fully customizable to your application.
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