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Presentation Outline

The basics of light curing material chemistry

« Advantages/disadvantages of different chemistries
UV and visible Light emission and absorption

* Photoinitiators and cure

« Oxygen inhibition

« LED light sources for curing

* Process Control

* UV curing equipment

UV materials in Electronics applications

e See-Cure™ Technology

 Ellsworth Adhesives



Why UV/Visible Light Cure  [GLLSYORTH

Most common answ er is speed, but also...

One-part systems — no mixing, purging, waste
Solvent-free systems

In-line inspection

Performance

Bottom line — lower processing costs
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Materials

. Catalysts

Photoinitiators and other
catalysts, especially peroxides

Additives

< Thixotropes, tracer, color,
conductive, etc

Monomers

Molecules that crosslink with
each other and oligomers

Oligomers

< High molecular weight
molecules with multiple
reactive sites



Component Functions

Oligomers:
 Flexibility

Toughness
Environmental resistance
Cure speed and type
Adhesion

Viscosity

Monomers:

* Adhesion

» Cure speed and type

» Viscosity

 Flexibility (controlled by ratio)
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Additives:

* Thixotropy (viscosity under
shear)

e Color
 Fluorescence
» Conductivity

Catalysts:

* Photoinitiator package
« Secondary cure catalyst
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UV Product Chemistries

Acrylate Urethanes:

Oligomers are urethanes with acrylate functionality (and possibly isocyanate
functionality) that crosslink with acrylate monomers. Cure with photoinitiator
and peroxide catalysts. Isocyanate functionality provides moisture cure.

Acrylate Rubbers:

Oligomers are rubber based (isoprene, butyl, etc) with acrylate functionality
that crosslink with acrylate monomers. Cure with photoinitiator and peroxide
catalysts.

Cationic Epoxy:

Oligomers have a variety of backbone structures and are epoxy functional.
Crosslink with epoxy monomers. Catalyzed by cationic photoinitiators.
Propagation reaction is not quenched by oxygen — therefore propagation
continues after light activation. Accelerated by heat.

Silicones:

Oligomers based on silicones. Acrylate UV cure. Secondary RTV moisture
cure, methoxy.
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Been around since early 1980’s

Terrific variety of Oligomers and Monomers

Utilize photoinitiators over wide wavelength rage

Secondary cure with heat when peroxides used as catalyst

Secondary cure with humidity when some isocyanate left
unreacted with acrylate groups during oligomer synthesis

Suppliers of Conformal Coatings with UV primary and

humidity secondary cure:
Dymax Emerson & Cuming

Henkel Humiseal
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New technologies made possible by innovations in oligomer

chemistry

Smaller but growing number of products

Known for flexibility, softness, chemical/heat resistance

Utilize same photoinitiators as acrylate urethanes

Can react with peroxide

Do not cure with humidity
Many suppliers including:

Dymax Henkel Permabond Resin Design
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 Newer class, last 15 years

* Photoinitiator splits to form an acid, not radical

e Cure not inhibited by O,

e Cure rate increased with heat

 Reaction is somewhat slower

* Reaction continues after light exposure is terminated, but
does not reach into shadows

« Two-part systems available activated with light

Many of the properties of epoxies relative to acrylate
chemistries apply:

Higher heat resistance and Tg, generally

Higher solvent resistance

Lower shrinkage

More rigid, generally, though there are important
exceptions
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UV primary cure — acrylate monomers and
silicone oligomers with reactive acrylate
functionality

Moisture secondary cure — methoxy terminated
silicones

Provide a balanced set of properties typical of
acrylic and silicone systems.

Nuva-Sil products from Henkel/Loctite are the
primary example



