
Laser Bonding  
Technology
Laser bonding is an established 
technology that uses lasers to bond 
additive marking material to a wide 
variety of different substrates and is 
commonly used with CO2, Nd:YAG 
and Fiber lasers.

The technology was first invented in the mid 
1990’s by Paul W. Harrison, the founder of Ther-
Mark. After selling his interest in TherMark, he 
went on to found Laser Bonding Technology and 
continues to be involved with laser marking hard-
ware and the further development of new and 
unique marking materials. This newer technology 
produces permanent marks on most metal, glass, 
ceramic, plastic and stone surfaces for use in a 
wide range of industrial and artistic applications, 
ranging from automotive, aerospace and medical 
to the awards & recognition industries. It differs 
from the more widely known techniques of laser 
engraving and laser ablation in that it is an additive 
process, adding material to the substrate surface 
to form a permanently bonded mark or decoration 
instead of removing it as is done in those other la-
ser techniques. [1]

For metals, parts can be permanently marked 
with high contrast, high resolution for branding, 
logos, bar-coding and serialization purposes, with-
out damage to the substrate. With glass and ceram-
ics, complex surfaces can be decorated or marked; 
however, the traditional kiln firing process is re-
placed by a laser, with its permanently bonded dec-
orations and markings fired on in seconds instead 
of minutes or hours.

THE LASER BONDING PROCESS  
TECHNOLOGY EVOLVES

Mark quality depends on a variety of factors, in-
cluding the substrate used, laser marking speed 
and spot size, beam overlap, materials thickness 
and other laser parameters. Laser bonding materi-
als may be applied by various methods, including a 
brush-on technique, air brushing, industrial spray-
ing, pad printing, screen printing, roll coating and 
tape transfer. The resulting marks are permanently 
bonded to the substrate and, in most cases, they’re 
as durable as the substrate itself.

› Quick & Easy to Use
› Permanent High Contrast Marking
› Corrosion & Abrasive Resistant
› Will Not Crack or Peel
› Available in Concentrate also
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As with most technologies, what is new and 
exciting today will be obsolete in just a few years. 
New improvements to the LaserBond™ materials 
which are based on established sub-micron and 
nanoparticle technology are yielding surprising 
results and pending patents. 

Most properties of nanoparticles are size de-
pendent and don’t become apparent until their size 
has been reduced to the nanometer scale. The high 
surface to volume ratio coupled with the size effects 
(quantum effects) of such nanoparticles introduces 
many size-dependent phenomena such as new or 
improved physical, chemical and mechanical prop-
erties. Examples are the increased surface area fa-
cilitating the absorption and/or scattering of visi-
ble light and laser energy, as well as the decreased 
melting point of these materials. At the nanometer 
scale; they are, in effect, a bridge between bulk ma-
terials and atomic or molecular structures. 

Conventional bulk materials have constant 
physical properties regardless of their size; howev-
er, at the nano-scale, size-dependent properties are 
often observed. For bulk material particles larger 
than one micron, such as those used in the “Ther-
Mark” and “CerMark” products, the percentage of 
atoms at the surface is insignificant in relation to 
the number of atoms in the total bulk of the mate-
rial particles. The interesting and often unexpect-
ed properties of nanoparticles, such as their ability 
to bond with a wide variety of other materials, are 
shown by the ability of the LaserBond™ products 
to be used on metal, glass, ceramic, plastic and 
stone surfaces and are primarily due to the quan-
tum effects of the material particles. Therefore 
one LaserBond™ product formulation can now be 
used on many different product surfaces.

Nanoparticles also possess unexpected op-
tical properties as they are small enough to 
confine their electrons and produce additional 
quantum effects. Nanoparticles are smaller than 
the wavelength of visible light. The colour they 
display is a direct result of the interaction of 
light with the surface of the nanoparticles; this 
interaction is called Plasmon resonance. The co-
lour changes as the size and distance between 
the nanoparticles varies. For example, different 
size nanoparticles of silver display a rainbow of 
colours when they’re in solution and laboratory 
testing indicates they could be used in colour la-
ser marking materials in the future.

THE DURABILITY OF LASER  
BONDED MARKINGS

Marks placed on stainless steel and other metals are 
extremely durable and have survived such testing 
as abrasion resistance, chemical resistance, outdoor 
exposure, extreme heat, extreme cold, acids, bases 
and various organic solvents. Marks on glass have 
also been tested for resistance to weather condi-
tions, acids, bases and scratching.
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