PHysicaL ProOPERTIES/ HANDLING CHARACTERISTICS OF
MAS REesinNs AND HARDENERS

Low Viscosity Resin

FLAG - Medium Viscosity Resin
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Understanding All Those Numbers!

A Users Guide to Understanding Epoxy Resin Testing for Physical Properties

Resins intended for the boat buRding and com-
posites industry offen camy with Them a whole
battery of figures which describe the resins han-
diing characteristics and cured physical proper-
tizs. We, as boat bullders, poce our work and job
strategy on the former and the Naval archifects,
yacht designers and engineers use the |atter in
designing key struciural componants.

Resin handling characteristics help us
understand the flow and feel of a resin sys-
tem. Forinstance we may describe o resin as o
liquid of o cerfgin viscosity., This medsure |3
described most commonly in cenfipoise.  The
instrument used o Mmeasure VisCosty IS O VISCOMe-
ter (we use a Brookfield Viscometer a standard in
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the industry). Viscosity is very femperature
dependent. Lower femperaturas usually result in o
viscosity Increase, Higher viscosity figures repre-
sent a liguids resistance to flow, What this all boils
down to is the resin we love to laminate with ot
&5 F may be a real bear at 45F

Anacther handiing characteristic of importance
s the pot life and thin film set time of O resin
systermn. These two properties help us plan
our work pace. The pof life 5 almost clways
shorter than the thin film st time as the pot bullds
heat and inspires o faster rate of curng. The thin
filrn micry stay flowabe for many hours while o pot
life may be described In minutes. Since we offer
3 "speeds" to cure our resing most builders wil find



one hardener fits most of thelr reguirements
while the others represant "special' opplications
{beaguty s in the eye of the beholden,

Resin handling characteristics vary. e
have very narow specifications for resin and
hardener viscosity (though it s o range). color,
and vanous chemicol values, What this means is
that the average builder should notice no varia-
tion between a one-gallon of resin and the next
even if they weare produced in separate batch-
5.

Cured physical properties are also closaly
measured both by our in house festing focilities
ond out-sourced certified testing lobs (such as
Structural Compesites). We have tested thou-
sands of coupons (dog bones) over the years,
There is considerable variation in the data
due to many outside influences too numer-
ous to mention. The figures found in our
catalog and other literature, represent the
statistical mean (our most accurate aver-
ages) of all known data.

We have over the years determined that
the average maximum strain figure of 8%-10% i
our target (this maans the resin when cured coan
sfretch 8-10% before brecking). We hove on
occasion had fest figures as high as 12% and os
low o 2.8%. Usually the reason for varlation in
tenslle strain and stress results are due to alr bub-
Blas in the test coupon resulting in concentration
of stress and an early fallure mode (this is why we
like to get bubloles out of parts).

Modulus (0 calculated figure based on both
stress and strain v = mx + b, where y is = fo stress,
and % 15 = to strain) on the othar hond shows little
vanation dug to air bubbles. Modulus is more
varable when the sample s aged and temper-
ature cycled. In our opinion, we are kess con-
cernad about the results we get from a 2 week
old coupon verses o 2-vear-cld coupon, which
has been subjaect fo both high and low seasonal
temperature exposure. Thess coupons repra-
sent the masts we sail. and the boats we enjoy
after they have been built,

Many polymers become brithe with age. If
the epoxy grows brittle the boot becomes less
duraile and more prone to cracking (just ke
us). Here at MAS we take this very serously. We
have an excellent frack record in both the new
construction and repair of fine boats, We can
assura all buitders that this very important param-
ater has been formulated for and conscioushy

enginesred for a long losting boat,

Tharmal properties of a resin system help us
determine the stability of the boat through out
the normal operating femperature spectrum.
We normally discuss the thermal stabllity of an
epony rasin as Tg (sub-g). If the Tg of a resin sys-
tem & too low the boat will tend to fail in highly
looded areacs on hot days (not good), We hove
seen failures ke this in the field (fortunafely nons
in MAS)., Higher Ta's are usually considered an
advantoge os long as the formula refains its
curability.

All MAS formulas are optimized
for the greatest possible Tg in conjunction
with durability. We have at MAS a new fech-
nigue for measuring the durability of a lominate.
In fact, we are to credit with the design of the
test fixturing, ond development of the testing
profocol. There are currently only two such fix-
tures in the world, we own one and one of our
customer owns the other one,

It Is our opinion that the measurement of Tg s
the most effective means of guanfifying o resin
systems upper femperature imits,  The older
fechnigue of HOT (heat deflection tempera-
ture) s a festing procedure by which coupons
are subjected fo o temperature controlled il
bath while under o specified lood., Whan the
coupon yields to o cerain degree the Heat
Deflection Temperature is noted. Tg s measured
on an  analytical  instrument known as a
Cifferential Scanning Calormeter (DSC). Dafais
collected through out a temperature range and
the inflection "deflection” polnts are determined
by the use of inferpretative software. DSC resulfs
generate a minimum of waste and are repeat-
oble and quantificble. HDT results are offected
by the same group of problems, which plagues
ol coupon production as mentioned above.

All builders, amateur ond professional alike,
should teel both comfortable and reossured thot
we have been |ooking out for your interests for
over 10 years ond thousands of dafa points.
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