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Abstract

The constant necessity to improve the quatity
of re-coverings, tbrough new finishing methods
and colors, for example, has favored the
developmem of new techniques that allow the
achievement of effects that were, until a few years
ago, difficult to obiain through the uttlization of
uaditional enameling techniques. [n this work the
feasibility for the use of polymeric marterials on
ceramic  surfaces was investigated, as an
alternative to using enamels. traditionaily unlized
by industries in this sector. Aiming to obtain a
more detailed knowledge about the behavior of the
polymeric material, several fypes of experimenls
were carried out to evaluate the useful life of this
matertal when subjected 10 normal conditions of
use. Among these are: visual and superficial
analysis, ozone and, ultraviolet attack (UV). saline
chamber and, acid chamber experiments and the
freezing test. The results obtained indicated that
the use of this new technology results in a material
with very promising characternistics.
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Introduction

In recent years, greal importance has been given to
the search for new methods that offer greater benefits for
the production and quality of manufactured prodocts '™
due to the increasing inlerest demonstraled by the market
and  manofacturers  in recently  proposed  esthetical
solutions in relulion (o the development of new enamel
formulations '™,

With the advance of enameling and decoration
technologies ™. coupled with the expansion of polymer
industres, new vsex and technologies for these materials
are coming oul 4l surprisingly speed.

With this evolution, a lot has been done to improve
the existing techniques, products and cquipment atilized
by the polymer industries. As a result. polymers have been
quickly replacing tradifional materials such as metals,
wood and glass in many areas of application .

In some applications the replacing is immediale, but
i other cases it is necessay to determine exactly the type
ol polymer that should be utilized. the best process {or
obraining it and which technical characreristics must be
considered in order to gain a practical notion of ity real
applications "

Considering the importance of the carrent production
and enameling technologtes ol ceramic re-coverings. this
study reporls objectively a general view regarding (he
potental for polymeric matenals  utilization as an
innovative alternative 10 ceramic Te-covering aiming 1o
obtain products with difterentiated charactenstics, and
also investigate  the possibihty (o climinate  some
processing steps.
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Materials and Methods

The acrylic polymer utilized in this work was selected
according to its functional properties, such as good
resistance to atmospheric agents, stability in the presence
of light, excellent transparency, wide capacity for
coloring, good resistance to high and low temperatures
and to abrasion.

The polymeric covering solution was prepared by
dissolving acrylic polymers in 100 ml of hot organic
solvent (90°C). After, 0.4g of dye was added. The
polymeric covering was then applied to the ceramic piece
at room temperature utilizing an automotive painting
pistol with lower feed.

The surface analysis of the ceramic samples before
and after re-covering with the polymer was carried out by
Scanning Electronic Microscopy (SEM) with a Philips
microscope, model XL 30, with a tungsten filament
coupled to an energy disperse X-ray spectrometer (EDS)
and by optical microscopy.

The thickness of the polymeric layer was also
determined by image analysis.

The saline chamber experiments were carried out by
exposure to saline haze, as described in the NBR 8094
standard method .

The acid chamber experiments of the ceramic samples
were carried out as described in the NBR 8096 standard
method "',

The ozone and ultraviolet (UV) attack experiments
were carried out as described in the ANSI/ASTM G 53
standard method "

The freezing test was carried out using a test sample
with the dimensions 15 x 15 cm, which was put in a
freezer and exposed to a temperature of approximately -
18" C for a period of 24 hours.

In the resistance to heat experiment the test samples
used had the same dimensions described in the freezing
test. The samples were placed in a DE LEO oven (model
799) for a period of 24 hours at temperatures of 50, 80,
100, 125 and 150°C. -~

Results and Discussion

Regarding the surface analysis, it can be observed
from the micrograph shown in figure 1 that the ceramic
sample without covering has a very irregular surface.
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Figure 01. Micrograph of the ceramic surface
without polymeric

However, after the re-covering of the sample with the
polymeric material (figure 2), it was verified that the
ceramic surface had a better superficial finish, and a good
adherence of the covering to the ceramic support was
observed.

Figure 02. Micrograph of the ceramic surface re-
. covered with polymer

Nevertheless, it was observed that the polymeric layer
did not have a constant thickness for the same region
analyzed, which can be confirmed through figure 3 where
a variation in the thickness between 72 and 102 pm was
verified.

With regard to the thickness of the polymeric layer, it
was verified through analysis carried out by optical
microscope for the standard sample (figure 4) that the
material used in the covering of the ceramic surface was
not uniformly distributed. Some darker regions were
observed, indicating the occurrence of polymer
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accumulation on the sample. which is consislent with the
results presented in the figare 3.

Figure 03. Graphic of the polymeric layer
thickness.

This varition in the thickness of the polymeric laver
niay be due to operational problems, possibly resuliing
fram the mode of application, which could be resolved by
using an autormatic mechanism.

Figure 04. Micrograph of the ceramic surface re-
covered with polymer.

In the experiments carrted out in the saline and acid
haze chambers, no visible cffect in the material surface
was Observed after the tests, indicaling that (hix material is
suitable for places with conditions such as those in the
marine atmosphere, as well as in corrosive environments.

In the ozone and nltraviolet (U'V) artack experiments,
we could observe that onc of the main sources of (he
polymer degradation is ultraviolet radiation. However, the
analyses performed. showed that the material stodied is
not photo-oxidatively degraded when irradiated by
uliraviolet light and ozone. This means that there is no
absorpiion of this radiation by specific groups of the
polymer which could cause an increase in the electronic
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excitement. and result in miolecular rupture of the
polymeric chain at more susceptible sites "' 1t should be
mentioned that crackles or tonality changex in the material
after 15 days of experiment were not observed.

[n the freezing (est. no damage w the palymenc layer
(crackles, fading in the covenng) was observed after 24
hours of exposure.

For the resistance to heat experiments performed at
temperatutes of 50, 80, and 100°C. significant changes
were not observed in the polyneric covering. However. at
125°C. bubblex in the polymeric layer after 30 minutes of
exposure were verifled. In the experiment pertormed at
150"C. to1a) degradation of the polymer was veritied afier
10 minutes. According to Rabejlo 7, when the thermal
energy dadded to the system is higher than the
intecrmolecolar bond energy. a rupture of the chemical
bond occurs due to temperature  effects  (thenmal
degradation). It should also be mentioned that thermal
stability is a characteristic of polymers and it depends on
the nature of the chemical groups presented which define
the energy of bond dissociation.

Regarding the esihetica)  characteristics,  the
superficial aspect is considered vne ol the more important
characteristics of ceramic re-covering ' and Lo keep this
characteristic within a narraw range of variation, an effort
1o reduce the problem of tonality variation is necessary.
Therefore, the use of polymers in re-covering ceramic
surfaces has made it possible the to oblain a wide
multiplicity of strong (onalities that are difficult 10 obtain
through traditiona) enameling techniques. Along with this,
it should be mentioncd thar this technigque has the
advantage of ease of color reproduction, from the
combination of & reduced number of dyes.

Econonic aspects are important in the use of this new
re-covering technology, since when ceramic is submitied
10 re-covering it does nol need 1o reccive an engobe Jayer
before the covering. to minimize defects coming from the
mass, to propitiate a good agreement mass glass and also
background color homogeneity. when the mass varies
tonality a Jot

Additionally, there ix the reduction in the number of
steps necessary (o obtain the final product. because the
uridization of this type of re-covering eliminates a second
burning for special effects leading to a reduction in the
production costs. Since there are problems caused by the
tonality, variation of the enamels. it is important that thal
utilizalion of such polymeric materials in ceramic surface
re-covering allows the minimization of these variations.
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Conclusions

The results of the experiments carried out indicated
that the matenial utilized presented a good fesistance to
weather changes, and w0 ozone and ultraviolet attack.
Analyses carried our have also shown thart it is possible to
obtain a covering with constant thickness, when adeguate
changes are made regarding covering application, for
example, the use of another type of pistol without the need
to alter the studied formulanon. [t should also be
mentioned that the technology of re-covering ceramic
surfaces with polymeric materials s a vesy promising
technigue, which makes it possible to obtain a product
with very attractive characteristics. directed o litde
explored markets. The considerable economy associated
with the process adds a stimulus to continue this research
in order 10 obrain more information regarding the wider
application of this new re-covering lechnology. However,
the use of this type of material is restricted to building
front re-covenngs only.
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