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Introduction to Laser Cutting
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Precision & Versatility
Laser cutting employs a high-powered,
focused beam to precisely cut, engrave,

or mark a wide array of materials.

Diverse Applications

From delicate wood and robust acrylic to
plastics, leather, and thin metals, laser
technology offers broad material

compatibility.

Key Advantages

Benefits include unparalleled precision,
remarkable speed, and consistent
repeatability, making it ideal for various

industries.
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The Laser Source: Heart of the Machine

The laser source, or tube, is the core component responsible for
generating the intense laser beam. It's the powerhouse that enables all
cutting and engraving operations.

Types: Common types include CO,, Fiber, and Nd:YAG lasers, each suited

for different materials and applications. o
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Key Properties: Understanding properties like wavelength, power rating 5 ; Las?fTUbe %
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(watts), and whether it's continuous or pulsed is crucial for optimal E <

performance and material compatibility. The Third Mirror
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(7 Didyou know? CO, lasers are gas lasers that use a mixture of
carbon dioxide, nitrogen, and helium to produce the laser

beam, excelling at cutting non-metals.
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Beam Delivery System: Guiding the Light
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The beam delivery system is a critical network of mirrors and lenses that precisely guides and focuses the laser beam from the source to the material.
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Mirrors

These precisely angled optical components
redirect the laser beam along the intended
path within the machine.
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Focusing Lens

The lens concentrates the laser's energy into
an extremely small, powerful spot on the
material surface for efficient cutting or

\engraving.
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Critical Alignment

Perfect alignment of all components is
paramount for maintaining accuracy,
consistent beam quality, and overall

\machine efficiency.
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Motion System: Precision Movement

The motion system is what gives the laser cutter its ability to create

complex designs, meticulously moving the laser head or workbed.

Motors: Stepper or servo motors provide precise, controlled movement

along the X and Y axes, translating digital designs into physical cuts.

Mechanism: Belts, rails, and gantry systems ensure smooth and accurate

travel, allowing the laser to follow intricate paths.
Impact: The quality and stability of this system directly determine the

cutting precision, speed, and overall finish of the final product.
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Workbed: Material Support

The workbed provides crucial support for materials during the laser

cutting and engraving process, ensuring stability and optimal results.

Honeycomb Beds: Ideal for cutting, allowing smoke and debris to pass

through, minimizing back-reflection and scorching.
Slat Beds: Often used for thicker materials, providing robust support and

allowing for airflow.
Vacuum Beds: Securely hold flexible or thin materials flat against the

surface, preventing warping during operation.
Key Considerations: Proper airflow, material stability, and efficient heat

management are vital for clean cuts and preventing material damage.
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Exhaust & Cooling Systems

These vital systems ensure both machine longevity and operator safety by managing byproducts and heat.
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Exhaust System
Removes hazardous smoke, toxic fumes, and particulate debris generated during cutting, maintaining air quality.

Cooling System
Prevents the laser tube and other sensitive components from overheating, which can significantly shorten their lifespan.
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Water Cooling
Typically used for CO, laser tubes, circulating chilled water to dissipate heat effectively.
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Electronic Cooling

Fans are commonly used for cooling power supplies and control electronics, preventing malfunction due to heat buildup.
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Control System & Software

The control system translates your digital designs into precise physical

actions for the laser cutter.

Design Conversion: It converts vector and raster design files (e.g., DXF,

____P. SVG, Al) into machine-readable commands.
Bl <ABEAERED HO Key Functions: Operators configure critical parameters such as laser

A

power, cutting speed, frequency, and beam path planning.
Software Examples: Popular software includes RDWorks, LightBurn, and

Y
N
V4
m]
o
[0}
A
)
-

LaserWeb, offering comprehensive control over the cutting process.
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Operations & Safety First

Mastering laser cutter operation involves understanding key procedures and, most importantly,

strict adherence to safety guidelines.

Basic Operations
Includes material setup, precise focusing of the laser, executing test cuts to verify settings,

and finally, the full cutting or engraving process.

Safety Practices
Always wear appropriate safety glasses, ensure proper ventilation, and never leave the

machine unattended during operation to prevent hazards.

Maintenance
Regular cleaning of lenses and mirrors, calibration checks, and lubrication of moving parts

are essential for longevity and optimal performance.
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ASSESS THE LASER
HAZARD

A Laser Hazard Control Plan and Safe

Operating Procedures for class 3B and 4 laser

systems are essential for assessing risks and
ensuring worker safety
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WEAR THE CORRECT
TYPE OF LASER SAFETY
GOGGLES

For class 3B and 4 laser systems, ensure you
are wearing the appropriate laser safety
goggles that match the specific wavelength
and optical density
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NEVER LEAVE AN
OPERATING LASER
UNATTENDED

Before leaving the facility, switch off the laser.
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NEVER WEAR WATCHES
OR RELECTIVE JEWELRY
DURING ALIGNMENT

Reflections from shiny surfaces can be hazardous.
Remove watches and reflective jewelry to avoid
accidental reflection during alignment.

HEALTH, SAFETY AND ENVIRONMENT OFFICE

briefing and has
registration prior to las
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NEVER LOOKINTO A
LASER OR AT LASER

it is still not advisable to look at it directly.

06

KEEP LASER BEAM
BELOW EYE LEVEL

level when standing or sitting.

https://hseo.hkust edu hk/sm 11
safety@ust hk (general)

communal@ust.hk (safety training)
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Summary: The Integrated System
KevTAEAAYS

A laser cutter is a sophisticated assembly of interconnected components working in harmony to transform digital designs into physical creations.

\/

Laser Source
@ Generates the powerful beam.

M
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Beam Delivery

= Guides and focuses the laser.

Motion System

@ Ensures precise movement.

Workbed
ﬁ Supports the material.

Exhaust & Cooling
99 Manages byproducts and heat.

Control System
Q Translates design into action.

\/

Accurate operation demands meticulous alignment, correct settings, and an unwavering commitment to safety protocols. These machines are integral to

modern prototyping, fabrication, and a vast array of creative industries.
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