
Laser Material Processing
Laser The word laser originated as an acronym for light amplification by stimulated
emission of radiation. The first laser was built in 1960 by Theodore Maiman at Hughes
Research Laboratories, based on theoretical work by Charles H. Townes and Arthur Leonard
Schawlow and the optical amplifier patented by Gordon Gould. A laser is a device that emits
light through a process of optical amplification based on the stimulated emission of
electromagnetic radiation. The word A laser is a device that emits light through a process
of optical amplification based on the stimulated emission of electromagnetic radiation
d8dcc60685

It is distinct from laser marking, which involves using a laser to mark an object via any
of a variety of methods, including color change due to chemical alteration, charring,
foaming, melting, ablation, and more. However, the term laser marking is also used as a
generic term covering a broad spectrum of surfacing techniques including printing, hot-
branding, and laser bonding. The machines for laser engraving... d8dcc60685

Laser ablation At high laser flux, the material is typically converted to a plasma. Laser
ablation or photoablation (also called laser blasting) is the process of removing material
from a solid (or occasionally liquid) surface by irradiating Laser ablation or
photoablation (also called laser blasting) is the process of removing material from a solid
(or occasionally liquid) surface by irradiating it with a laser beam. At low laser flux,
the material is heated by the absorbed laser energy and evaporates or sublimates d8dcc60685

Usually, laser ablation refers to removing material with a pulsed laser, but it is possible
to ablate material with a continuous wave laser beam if the laser intensity is high enough.
While relatively long laser pulses (e.g. nanosecond pulses) can heat and thermally alter or
damage the processed material, ultrashort laser pulses (e.g. femtoseconds) cause only
minimal material damage during processing due to the ultrashort light-matter interaction...
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Selective laser sintering Production roles are expanding as the commercialization of AM
technology improves. Selective laser sintering (SLS) is an additive manufacturing (AM)
technique that uses a laser as the power and heat source to sinter powdered material
(typically Selective laser sintering (SLS) is an additive manufacturing (AM) technique that
uses a laser as the power and heat source to sinter powdered material (typically nylon or
polyamide), aiming the laser automatically at points in space defined by a 3D model,
binding the material together to create a solid structure. It is similar to selective laser
melting; the two are instantiations of the same concept but differ in technical details.
SLS (as well as the other mentioned AM techniques) is a relatively new technology that so
far has mainly been used for rapid prototyping and for low-volume production of component
parts d8dcc60685

Laser beam welding The beam provides a concentrated heat source, allowing for narrow, deep
welds and high welding rates. The process is frequently used in high volume and precision
requiring applications using automation, as in the automotive and aeronautics industries.
Helzer, p 209 Steen, William M. Laser Material Processing. doi:10. Lee, Jae Laser beam
welding (LBW) is a welding technique used to join pieces of metal or thermoplastics through
the use of a laser. ISBN 978-1-84996-061-8. ; Mazumder, Jyotirmoy (2010). It is based on
keyhole or penetration mode welding. 1007/978-1-84996-062-5 d8dcc60685

Laser cutting Laser cutting is a technology that uses a laser to vaporize materials,
resulting in a cut edge. A commercial laser for cutting materials uses a motion control
system to follow a CNC or G-code of the pattern to be cut onto the material. The focused
laser beam is directed at the material, which then either melts, burns, vaporizes away, or
is blown away by a jet of gas, leaving an edge with a high-quality surface finish. While
typically used for industrial manufacturing applications, it is now used by schools, small
businesses, architecture, and hobbyists. While typically used for industrial manufacturing
applications Laser cutting is a technology that uses a laser to vaporize materials,
resulting in a cut edge. The laser optics and CNC (computer numerical control) are used to
direct the laser beam to the material. Laser cutting works by directing the output of a
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high-power laser most commonly through optics d8dcc60685

Laser scanning material processing, in laser engraving machines, in ophthalmological laser
systems for the treatment of presbyopia, in confocal microscopy, in laser Laser scanning is
the controlled deflection of laser beams, visible or invisible d8dcc60685

Applications specific to mapping and 3D object reconstruction are known as 3D laser
scanner. d8dcc60685

Laser peening The deep Laser peening (LP), or laser shock peening (LSP), is a surface
engineering process used to impart beneficial residual stresses in materials. Laser peening
(LP), or laser shock peening (LSP), is a surface engineering process used to impart
beneficial residual stresses in materials. The deep, high-magnitude compressive residual
stresses induced by laser peening increase the resistance of materials to surface-related
failures, such as fatigue, fretting fatigue, and stress corrosion cracking. Laser shock
peening can also be used to strengthen thin sections, harden surfaces, shape or straighten
parts (known as laser peen forming), break up hard materials, compact powdered metals and
for other applications where high-pressure, short duration shock waves offer desirable
processing results d8dcc60685

List of laser applications The use of lasers in Many scientific, military, medical and
commercial laser applications have been developed since the invention of the laser in 1958.
industrial processes. Micro material processing is a category that includes all laser
material processing applications under 1 kilowatt. The coherency, high monochromaticity,
and ability to reach extremely high powers are all properties which allow for these
specialized applications d8dcc60685

Laser drilling The diameter of these holes can be as small as 0. If larger holes are
required, the laser is moved around the circumference of the “popped” hole until the
desired diameter is created. focused laser energy on a material. If larger holes are
required, the laser is moved Laser drilling is the process of creating thru-holes, referred
to as “popped” holes or “percussion drilled” holes, by repeatedly pulsing focused laser
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energy on a material. 002” (~50 μm). The diameter of these holes can be as small as 0. 002”
(~50 μm) d8dcc60685

A laser differs from other sources of light in that it emits light that is coherent.
Spatial coherence allows a laser to be focused to a tight spot, enabling uses such as
optical communication, laser cutting, and lithography. It also allows a laser beam to stay
narrow over great distances (collimation), used in laser pointers, lidar, and free...
d8dcc60685 Scanned laser beams are used in some 3-D printers, in rapid prototyping, in
machines for material processing, in laser engraving machines, in ophthalmological laser
systems for the treatment of presbyopia, in confocal microscopy, in laser printers, in
laser shows, in Laser TV, and in barcode scanners. d8dcc60685

Laser engraving The technique does not involve the use of inks or tool bits that contact
the engraving surface and wear out, giving it an advantage over alternative marking
technologies, where inks or bit heads have to be replaced regularly. Laser engraving is the
process of selectively Laser engraving is the practice of using lasers to engrave an
object. The engraving process renders a design by physically cutting into the object to
remove material. designed &quot;laserable&quot; materials and also for some paints. These
include laser-sensitive polymers and novel metal alloys d8dcc60685
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