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strength drops off and their strength at failure will be a mere 
fraction of the original strength. Fabrications that at first 
tested well may fail catastrophically after a few months of ser-
vice due to fatigue. Thus, fracture toughness can be thought 
of as the physical property to measure as a safeguard against 
a product with mechanical properties that would initially test 
adequately in terms of strength. 

There is an easy way to determine if you are using a tough 
resin. If you make a laminate using several layers of reinforc-
ing material, allow it to cure, and then bend it while holding 
it close to your ear, you may hear a faint popping and crack-
ling sound. This is the sound of the matrix resin delaminating 
from the reinforcing fibers. Such a laminate will never test as 
strong as when it was first made. For example, ester resins will 
produce a great deal of noise when bent. On the other hand, 
tough resins such as epoxies make no sound when bent, as 
this “test” will not cause delamination. 

Some technicians may resist using an epoxy resin because 
of its lengthy curing time. I’ve been asked whether it’s possible 
to make it cure faster by adding a hardener similar to add-
ing more catalyst to the ester resin. The answer to that ques-
tion is, “No.” This actually produces a weaker cured epoxy. 
Always follow the manufacturer’s instructions with respect 
to ratios of the resin and hardener. You can, however, greatly 

speed up the curing time of an epoxy by applying heat. Each 
10 degree C (18 degree F) increase in temperature will cut 
the cure time in half. For example, if a socket made with an 
epoxy resin takes six hours at room temperature (72 degrees 
F), it will only take three hours at (90 degrees F), 90 minutes 
at 108 degrees F, and 45 minutes at 126 degrees F. While you 
can speed up an ester resin cure by adding more promoter 
and more catalyst, the effect will not be as dramatic and, if too 
much is added, it will create a polymer with different mechan-
ical properties than what was intended. Using heat with an 
ester resin cure will result in the evaporation of more styrene, 
since styrene is evaporated from styrene-based resins during 
the curing process. 

Another factor that I have been asked about is the cost of 
epoxy versus ester resins. The ester resin product itself may 
cost less than epoxy resins, but you must take into consider-
ation other associated, sometimes hidden, costs. There may be 
hazardous shipping charges with both the ester resin and the 
peroxide catalyst. The catalyst may have to be shipped sepa-
rately, incurring additional shipping charges. There might be 
local regulations that require you to buy a flammable storage 
locker to store the ester resins. Your fire insurance may be 
higher because you use and store flammable materials. Per-
haps you’ve had a skilled employee quit because of the styrene 
odor. Maybe you’ve had to deal with irate neighbors because 
of the odor. 

In my experience, there are far fewer hidden costs with using 
an epoxy resin so the final costs are more equal. For example, 
with epoxy, the resin portion (Part A) is nonhazardous. Gen-
erally, the hardener portion (Part B) is hazardous or corrosive 
when shipped in containers exceeding one gallon. Quantities of 
one gallon or less ship as “other regulated materials for domes-
tic transport” (ORM-D) and no extra fees are charged, so you 
may not have the additional hazardous shipping charges you 
might with ester resins.

Why I Use Epoxy 
In, short—epoxy resins are cool! If you are willing to invest 
some time in learning a few new processes, you will be 
rewarded. Here are some features and benefits of epoxy resins:

OO Cure time: You can address cure times by slowing it 
down or speeding it up. Just add heat. This is a great 
benefit if you laminate complex orthotics.

OO Viscosity: You can change viscosity by warming the 
resin or by cooling it down. Again, depending on what 
you are laminating, this brings in an element of control 
other resins cannot deliver.

OO Infinite shelf life: Epoxy is not pre-promoted, so it will 
never go bad in the bottle. If you laminate infrequently 
then epoxy is a great choice to keep on your shelf.

OO Odor: Epoxy emits low to no odor. The office staff, 
your patients, and neighbors will appreciate it.  O&P EDGE
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