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(54) Vibration coating process, particularly for small wooden articles, and articles coated thereby

(57)  Acoating process, particularly for small-dimen-
sion wooden articles and water-based coating materi-
als, characterised by placing the articles to be coated
(2) in a vibrating tank (1) and pouring onto them a coat-
ing material (6) in the liquid state, in the quantity neces-
sary for coating the articles, said coating taking place by

application deriving from an infinity of small mutual coat-
ing transfer contacts between the articles (2) subjected
to chaotic free movements and by the spreading and/or
spraying (15) of drops 13) of coating material deriving
from the considerable coating material separating ac-
celeration to which said articles are subjected by the vi-
bration of the tank (1).
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Description

[0001] This invention relates to a vibration coating
process, particularly for small wooden articles and wa-
ter-based coating materials, and to the articles coated
by said process. As is well known, small articles can be
coated by various methods: by spraying, by immersion,
by powder, etc. The choice of one of these methods de-
pends on the shape of the articles, their constituent ma-
terial and the surface appearance which is to be ob-
tained.

[0002] The term "coating" means herein the applica-
tion of transparent coating materials to confer lustre on
those articles which would otherwise be opaque.
[0003] Such articles include those of wooden con-
struction.

[0004] In this respect, given its porous nature and the
intrinsic value of its graining, wood always requires
treatment with transparent or semi-transparent coloured
coating materials, to give the wooden articles a certain
colour tone while leaving their typical wooden appear-
ance unaltered.

[0005] As wood has a high capacity for absorbing lig-
uids, its coating process must involve short liquid con-
tact times, to prevent these liquids penetrating deeply
and creating shape distortion or surface irregularities.
This therefore makes it problematic to use water-based
coating materials, making the use of coating materials
based on synthetic solvents (toluene, xylene, etc.) inev-
itable. As these synthetic solvents are extremely toxic,
the use of said coating materials involves very high
costs connected with the adoption of environmental
safeguard procedures and operator health protection.
These costs are obviously loaded onto the product, and
create loss of competitiveness.

[0006] An object of the present invention is to define
a coating process which reduces the surface "wetting
time" by the coating material, in order to reduce its ab-
sorption if the surface is of a wooden nature. Another
object is to define a coating process which allows uni-
form distribution of the coating material over the entire
surface of the article. Another object is to define a coat-
ing process in which operator intervention is reduced to
minimum or irrelevant length, especially if the coating
relates to small-dimension articles. These and further
objects will be seen to have been attained on reading
the following detailed description of a coating process,
particularly for small-dimension wooden articles and
water-based coating materials, characterised by placing
the articles in a vibrating tank and pouring onto them the
coating material in the liquid state, in the quantity nec-
essary for coating the articles, said coating taking place
by application deriving from an infinity of small mutual
coating transfer contacts between the articles subjected
to chaotic free movements and by spreading and/or
spraying of coating material droplets deriving from the
considerable acceleration to which said articles are sub-
jected by the vibration of the tank.
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[0007] The invention is illustrated by way of non-lim-
iting example in the accompanying drawings in which:

Figure 1 shows schematically generic tank for con-
taining the articles to be coated;

Figure 2 is a conceptual illustration of the principle
of the process.

[0008] With reference to the aforesaid Figure 1, a vi-
brating tank 1 is lined internally with usual rubbery ma-
terials able to prevent damage to the surface of articles
2 which are subjected to collision against the inner sur-
face of the tank by vibration. This tank rests on steel
springs 3 supported by a fixed structure 4.

[0009] On the tank 1 there is fixed a usual vibrator de-
vice 5 which transfers to the tank 1 acceleration suitable
for conferring, on the articles 2 contained therein, vibra-
tions appropriate for performing one or more of the fol-
lowing functions:

a) completely stirring the totality of articles 2;

b) enabling the excess quantity of coating material,
present on the surface of a region of any article, to
separate from it.

[0010] To obtain said stirring, the articles could be
subjected to vibration along a single axis; however, to
achieve stirring suitable for any shape of article 2, the
vibrations preferably have suitable components along
all the three conventional axes x, y, z. The operating
principles of the process will be more understood with
reference to Figure 2. By placing on the base 8 of the
tank 1 a certain minimum quantity of coating material 6,
expressed by a level 9, it wets a certain minimum sur-
face 7 of a generic article 2A, and adheres abundantly
to it, to an extent depending on the viscosity of the coat-
ing material 6.

[0011] As aresult of a vibrating action of the base wall
8 and the interference actions exerted by adjacent arti-
cles, the article 2A tends to change its spatial orienta-
tion, so that said region 7 becomes disposed in another
position above the level 9 of the coating material 6.
[0012] As a result of this the coating material, adher-
ing in abundant quantity to said immersed region 7, is
brought into contact 14 with non-coated other regions
of other adjacent articles, to hence be partially trans-
ferred to them.

[0013] In this manner, by a multiplicity of accidental
contacts, the coating material which initially covered
said surface 7 is gradually removed from this region of
the article by the many innumerable random regions of
other adjacent articles randomly brought into contact
with said region 7 by the vibrating motion to which they
are subjected by the tank 1.

[0014] As a result of this, only a minimum quantity of
coating material remains adhering to said region 7, and
can no longer be removed by further accidental con-
tacts.
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[0015] Extending this concept to all the articles, a mu-
tual exchange of the excess coating material quantities
on them is achieved in this manner. In other words, by
defining a predetermined quantity of coating material
sufficient for "complete minimum coating" of the articles,
perfect uniformity of the layer of coating material depos-
ited on them is achieved in this manner.

[0016] Moreover, considering that the vibrations in-
duced on the articles result in their acceleration, it is ev-
ident that said acceleration creates forces of inertia
which differ according to the mass on which they act.
The result of this is that any drop 13 of coating material
resting on a vibrating article 2B separates therefrom and
is hence projected away from it in the form of minuscule
droplets 15. As the article 2C is adjacent to it, these
droplets 15 strike said adjacent article, which is there-
fore coated by them.

[0017] Moreover as this impact between droplets and
adjacent articles is fairly violent, said droplets undergo
flattening by dynamic squashing, this crushing contrib-
uting to perfect distribution of the coating material.
[0018] From the point of view of implementation, the
process can be implemented by specific tanks, or by
usual "vibration machines". The term "vibration ma-
chines" means machines similar to the usual "vibrating
screens". Alternatively they can be those machines
known in the sector as "tumbling machines" comprising
a toroidal tank (upperly open), into which the articles are
randomly fed, to be subjected to deburring and/or
smoothing action by mixing them with abrasive articles
of specific shape (generally conical).

[0019] In these usual tumbling machines there are
generally three-dimensional vibrations present, which
confer on the totality of articles to be processed and on
the abrasive pieces a spiral orbital movement providing
wide continuous stirring movement within the toroidal
(or ring-shaped) form of the vibrating tank. As the proc-
ess of the invention is suitable for articles which can be
of totally different mass and shape, it is not possible to
accurately establish the parameters of the acceleration
to which the articles must be subjected to achieve the
described effects, also because this acceleration de-
pends on the amplitude of the vibrations, which depend
on the power of the vibrating machine.

[0020] However, these vibrations are to be consid-
ered as lying within the range of said vibrating machines
used in other sectors of the art for completely different
purposes: i.e. with forcing frequencies generally be-
tween 15 and 25 Hz. The provision of a usual cock 10
on the base 8 of the tank advantageously enables any
excess coating material to be extracted.

[0021] Advantageously the aforesaid process ena-
bles small coated articles to be produced automatically,
rapidly and economically, especially wooden articles
and especially using water-based coating materials.
[0022] Another advantage of the invention is the use
of upperly open tanks on which usual blowers 12 can
act to accelerate the drying time of the coating material.
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Advantageously, this process enables water-based
coating materials to be used, including an aqueous sty-
rene/acrylic polymer dispersion; or a mixture of natural
and esterified mountain waxes containing an ethoxylat-
ed alcohol as non-ionic emulsifier, a styrene-acrylic pol-
ymer and a silicone anti-foaming agent.

Claims

1. A coating process, particularly for small-dimension
wooden articles and water-based coating materials,
characterised by placing the articles (2) in a vibrat-
ing tank (1) and pouring onto them a coating mate-
rial (6) in the liquid state, in the quantity necessary
for coating the articles, said coating taking place by
application deriving from an infinity of small mutual
coating transfer contacts between the articles (2)
subjected to chaotic free movements and by
spreading and/or spraying of coating material drop-
lets (15) deriving from the considerable separation
acceleration to which said articles are subjected by
the vibrations of the tank.

2. Aprocess as claimed in the preceding claim, char-
acterised by the use of an upperly open vibrating
tank of usual toroidal type, conferring on the articles
a spiral motion movement along said toroidal track
resulting in wide continuous stirring.

3. Aprocess as claimed in the preceding claims, char-
acterised by the supplementary intervention of air
blown onto the vibrating articles to facilitate drying
of the coating materials.

4. Aprocess as claimed in the preceding claims, using
a vibrating tank (1) provided with a bottom cock
(10).

5. Coated articles obtained by the process of the pre-
ceding claims.
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