v The Fundamentals of
»  Light-Curing Technology

Key concepts to know for a successful
light-curing process.
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INTENSITY

Intensity is the light energy reaching a surface per time - often measured in milliwatts per time.
Or, more specifically, milliwatts per centimeter squared (mW/cm?). The long and short of it:
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Photoinitiators - chemicals that fragment
into free radicals when exposed to light.

Additives / Modifiers - added to fine-tune
formulations and provide unique features such
as fluorescing or color.

Monomers - give formulations their
specific properties.

Oligomers - medium-length polymer chains
that give the formulation its basic properties
(i.e. elongations, shrinkage, hardness, etc.).

THE POLYMERIZATION PROCESS

There are four parts to the Polymerization Process:

1. Liquid Unreacted State

Light curable materials (LCM) begin in this
state before the curing process. They use
energy provided by ultraviolet (UV) or visible
light to start a curing reaction. When the
photoinitiator in an LCM is exposed to a
light-energy source of the correct spectral
output, the curing process begins.

3. Polymer Propagation

The free radicals begin to attach themselves
to the acrylates that make up the LCM,
resulting in polymeric chain radicals.

2. Photointiators Generate Free Radicals

LCMs utilize photoinitiators that are sensitive
to different ranges of light. This makes it
important to match the material being cured
with the proper light source to cure it. Most
LCMs used for assembly and thick-layer
curing - from 0.0003"-0.25" (.05mm-6+mm)
- use a broad spectrum of UV light with a
concentration in the UVA range to achieve
cure. Some materials also use visible (blue)
light for cure. Once light is introduced, it
excites and fragments the photoinitiators,
resulting in the generation of free radicals.
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4. Polymer Termination

This process is repeated until all free radicals
are attached, resulting in polymer termination,
and the material is cured.

SDYMAX

Dymax manufacturers curing equipment and compatible adhesives, coatings and resins.

We focus on creating materials that cure clean, green, and fast, helping engineering

teams accomplish more in less time and with less negative impact on the environment.

www.dymax.com







