Post CURe AND REDUCING PRINT THROUGH AND INAGING

It is wall known that all fiberglass-reinforced
plostics are subject to the phenomena of print
through (reinforcing filbers showing cloth or knot
pattermn ot the surfoce). Thare have Deen many
theoraes as to the recsons cousing these visual
anomalies. The reascns for print and Imaging in
aepoxy composite structures are probobly O
diverse as the varous constraction technigues
aemployed, Epoxy construction hos aways lead
ta Innovative bullding techniques so we will try to
lirmit the scope of this technical update fo thoss
techniquas ufilizing a wood stressad skin {cold
rmolding, sirip sheath ond stitch ond glue) in con-
Junction with a sheathing of flbergkass cloth or
krilt

Besides the theorss below, one should always
he waotchful for proper Industrial Hygiens - keep-
img dust, moisture and othear contfaminants off the
cloth by keeping it wrapped in plastic or paper
while walting for measuring and cutting and lay-
up.

Theory One: Air entrapment causes fabric
print.

It B o foct that ar enfrapment (either
micre o macro) is almost never an adyaniage,
Air bubbles (macra air inclusions, you can see) in
a composite are 0 source of stress concentrations
and potentially the arigin of catastrophic fallure,
Micro air enfropment in and omongst the fiber
bundles will hove a similar structural effect along
with the addition of increosed fobric print,  In
arder to rermady this situction fabricobor should
utilize our Low Viscosity Laminating Resin (fortified
withh an clr relecse pockoge) and good
laminating technigues,  Helpful tools Inclide
bristty rollers and fin rollers. If laminafing
temperatures (substrate and resin} are kept
above &5F air releqss 5 more complete os the
viscoslity allows for better air migration and
ralease,

Motg: (1 & recommendead all kminating
ha done above 75F)

Theory Two: Partial cure leads to print
through and imaging.
We can tockie this In two parts.  Room
temperature curing epoxies are subject fo
Incomplete cure f the cure environmeant i
(below 60F). The greoter the temperature fine
greatar the degree of cura, less rasidual uncured
material in the structure allows for lass movement.
If a structure k cured ot S0F is |later exposed to
temperatures in the 905 odditional curdng of the
struchure and skin will take place. 10 arder ta ther-
rmclly stabilize o structurs It 5 best 1o edpose the
gntire structure to femperatures obove the

maximum expected opergtional femperature
during the construction process. Additional
curing at loter stages is usually only a cosmetic
threct, so we need to keep our efforts realistic,
Once a structure hos been exdposed to repedat
elevated temperatures (one season of use) print
through issues are wsually stobllized and light
faiing and painting ore almost a sure cure.

Imaging of the stressed skin (substrate) ke
that of a cold molded hull is o different story oll
together. Giloss sheathing has a Young's modulus
of 10,500,000 significantly different than that of
the wood skin is approximatedy 1,560.000.
Essentially we offten find owsalves looking ot the
image of the wood sfructure under the gloss
shacthing. This is a very difficult phenomeancn to
elminate, Essentiolly greater cure temperatures
will help stabilize the wood substrate, but there s
vary little we can do o force the modulus of
wood to match that of the glass sheathing, Affer
all we are stil bullding a wooden boat even if the
structure is a sfressed skin/cold-molded wooden
o,

We hove put our faith in the epoxy resin s
an odhesive matix to keep these two dissimnilar
materals intimately together. Some builders have
started spiling the final layer of planking so whean
(mote | say. when, not i) It Images through the
imaging s aesthetically less abrasive than that of
diagonal planking. Other fechniques would
include utilizing o core material known o be more
thermally stable than wood and enginesrng the
stfrucfure so the glass sheathing camres the
intended loods (but now we have a glass boaf),

Zn thie bright side s o stressed skin boat
ages and seftles down even the imaging of
diogonal planking will mellow to a beautifully
painfable surface,  Aluminurm structures suffer
from similor Imaging  Issues where plotes and
fromes image through faiing opplied at one
temperature ond operated ot different
termperaiure,

The best construction practices should
employ o way of thermally "aging” a boat (post-
cure) prior to final faldng and painting. We have
seen many fechnigues for accomplishing this,
Some of the more cost effective medsures
Include tents of aluminum fromses ond layers of
bubble wrap and plastic skins. Simply put If the
daoys work can come (o an end In winter shop
conditicns and the hul can be warmas oved
night to 120F and these steps are repedated
through out the hull construction and falring
process the bullder will have done all he can to
provide the most thermally stoble hull possite.



