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Description
TECHNICAL FIELD

[0001] The present description relates to a support for
surface finishing, in particular a support that can be used
to support a piece during a surface finishing thereof. The
present description also relates to a machine and a proc-
ess which can use such a support.

FRAMEWORK OF THE DESCRIPTION

[0002] Known machines for surface finishing comprise
a vibrating tank that can contain pieces and abrasive el-
ements suitable to treat the outer surface of these pieces
when the tank is vibrated. The pieces and the abrasive
elements are free to move in the vibrating tank, since
they are not fastened to any support. Such known ma-
chines cannot treat the inner surface of the pieces ho-
mogeneously, especially if these comprise ducts of dif-
ferent shape and/or section, long and/or curved, such as
those made with 3D printers, so that the final results of
the surface finishing are unsatisfactory.

[0003] EP3098026, upon the disclosure of which the
preamble of claim 1 is drafted, discloses a vibratory fin-
ishing apparatus comprising: a receptacle to receive me-
dia; a first fixture to: support an object within the recep-
tacle; and move the object relative to the receptacle in
at least a first direction; and a first guide to move relative
to the receptacle to direct movement of the media within
the receptacle to a predetermined part of the object.
[0004] EPO0598369 discloses a device for the finishing
of hanging parts by means of a vibrating machine, the
device consisting of a supporting element which is mobile
vertically with respect to the vibrating unit.

[0005] CN108214272 discloses a polishing method
and a polishing device for an impeller cover plate of a
centrifugal pump.

[0006] WO2018/082776 discloses a device for surface
treatment of one or more workpieces, comprising at least
one treatment tank for storing an abrasive mixture, and
at least one manipulation assembly with at least one
workpiece holder for holding the workpiece.

[0007] CN104647189 discloses a device for mechan-
ically grinding a magnesium alloy and a grinding method
based on the device, wherein the device comprises a
platform, a treatment box, a motor, an electric control
device and a vibration generator.

[0008] US2012/021674 discloses a grinding or polish-
ing apparatus and method for grinding or polishing at
least one workpiece, in particular having a ferromagnetic
property, by way of barrel finishing, having at least one
pot-like treatment container, mounted so as to be able
to oscillate, for receiving one or more workpieces and
grinding or polishing elements.

[0009] TWI568537B discloses a vibratory mill machine
structure, which comprises a body provided with a cavity
and a convex portion is arranged at the center of the
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cavity with an accommodation portion; and a lifting group
fixed to the accommodation portion comprises afirst seat
body and a second seat body.

SUMMARY OF THE DESCRIPTION

[0010] The object of the present description is there-
fore to provide a machine which is free from these draw-
backs. Said object is achieved with a particular support,
amachine and a process, whose main features are spec-
ified in the attached claims.

[0011] Thanks to the particular support for the pieces
to be treated, the machine is able to perform a suitable
finishing not only of the outer surface of the pieces but
also of their inner surfaces, in particular long and/or
curved ducts.

[0012] The support is preferably fixed to the vibrating
tank of the machine to vibrate with it and induce further
vibrations to the piece, in particular vibrations close to
the resonant frequency of the support, so as to optimize
the effect of the vibrations for the surface finishing of the
piece.

[0013] The support preferably comprises at least one
joint, a counterweight, a vibrator and/or an actuator to
further improve the speed and/or quality of the surface
finishing of the piece fixed to the support.

[0014] The fastening device and/or the joint of the sup-
port can be fixed in a removable manner respectively to
two ends of the elastic member, preferably a bar made
of spring steel having a round or square section with a
given length, so as to adapt the support to the particular
piece to be treated.

[0015] The machine preferably comprises means for
rotating the support around an axis, in particular a sub-
stantially horizontal axis, so as to be able to arrange the
piece both inside the mass of the abrasive elements and
outside this mass, so as to adjust the processing times
of the surface finishing, even for different pieces arranged
in the same vibrating tank.

[0016] The support and/or the machine preferably ex-
ploit the movement of the abrasive elements to rotate the
pieces around one or more axes in the vibrating tank
and/or above it.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Further advantages and characteristics of the
support, the machine and the process will become ap-
parentto those skilled in the art from the following detailed
and nonlimiting description of some embodiments there-
of with reference to the accompanying drawings in which:

- figure 1 shows a first axonometric view of a piece to
be treated;

- figure 2 shows a second axonometric view of the
piece of figure 1;

- figure 3 shows a front view of the piece of figure 1;

- figure 4 shows section IV-IV of figure 3;
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- figure 5 shows a first axonometric view of a first em-
bodiment of the support with the piece of figure 1;

- figure 6 shows a second axonometric view of the
support of figure 5;

- figure 7 shows a side view of the support of figure 5;

- figure 8 shows section VIII-VIII of figure 7;

- figure 9 shows an axonometric view of a second em-
bodiment of the support with the piece of figure 1;

- figure 10 shows a side view of the support of figure 9;

- figure 11 shows section XI-XI of figure 10;

- figure 12 shows an axonometric view of a third em-
bodiment of the support with the piece of figure 1;

- figure 13 shows a side view of the support of figure
12;

- figure 14 shows section XIV-XIV of figure 13;

- figure 15 shows a first axonometric view of a fourth
embodiment of the support with the piece of figure 1;

- figure 16 shows a second axonometric view of the
support of figure 15;

- figure 17 shows a side view of the support of figure
15;

- figure 18 shows section XVIII-XVIII of figure 17;

- figure 19 shows a front view of the support of figure
15;

- figure 20 shows an axonometric view of a fifth em-
bodiment of the support with the piece of figure 1;

- figure 21 shows a side view of the support of figure
20;

- figure 22 shows section XXII-XXII of figure 21;

- figure 23 shows an axonometric view of the sole vi-
brating tank of a first embodiment of the machine;

- figure 24 shows a top view of the machine of figure
23;

- figure 25 shows section XXV-XXV of figure 24;

- figure 26 shows a vibrating body with two supports
according to the first embodiment;

- figure 27 shows a first axonometric view of a second
embodiment of the machine;

- figure 28 shows a second axonometric view of the
machine of figure 27;

- figure 29 shows a top view of the machine of figure
27;

- figure 30 shows section XXX-XXX of figure 29;

- figure 31 shows section XXXI-XXXI of figure 29.

EXPLANATORY EMBODIMENTS

[0018] Referring to figures 1to4, itis seenthata piece
1 to be subjected to surface finishing may comprise one
ormore ducts 2, 3 that can be openedtowards the outside
of the piece 1 at one or both ends and present one or
more bends 4, 5 inside the piece 1, for example a bend
4 of 180° and two bends 5 of 90° in the duct 3 and a bend
5 0f 90° in the duct 2. The piece 1 can also comprise one
or more openings 6, for example four slots, to house the
shank of a screw 7 (only the respective head is shown
with dashed lines in the figures). The ducts 2, 3 can have
different dimensions and shapes, in particular a preva-
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lently circular section with a substantially constant diam-
eter d, for example of about 10 mm.

[0019] With reference to figures 5 to 8, it is seen that
the support 10 according to a firstembodiment comprises
afastening device 11 suitable to be joined to at least one
piece 1 to be treated, for example by means of a base
12 provided with threaded holes for the screws 7. Further
means for fixing the piece 1 to the fastening device 11
can include vices, magnets or other mechanisms. The
fastening device 11 comprises at least one articulation
13 suitable to rotate the piece 1 (in the direction of the
arrow of figure 7) around a first axis A1 and lock it in a
desired position. The movable portion of the articulation
13 is joined to the base 12. The fastening device 11 also
comprises at least one counterweight 14 which protrudes
from the support 10 along a second axis A2. The coun-
terweight 14 comprises an arm 15 and is adapted tomove
the center of gravity of the fastening device 11 with the
piece 1. The position of the arm 15 can be modified in
the fastening device 11, so as to modify the position of
the axis A2 with respect to the piece 1. In particular, by
acting on jaws arranged at the end of the arm 15 opposite
to the counterweight 14, the axis A2 can be rotated in
various positions lying on a plane parallel to the axis A1.
The counterweight 14 can comprise one or more rings,
for example having a mass of about 0,5 kg.

[0020] The fastening device 11 is connected through
at least one elastic member 16 to at least one joint 17
suitable to be fixed to a vibrating body, for example by
means of a flange integral with the joint 17. The fastening
device 11 and/or the joint 17 are preferably fixed respec-
tively to two ends of the elastic member 16, in particular
in a removable manner, for example by means of jaws.
The jaws of the fastening device 11 and/or of the joint 17
have a shape complementary to the section of the elastic
member 16. The elastic member 16 extends along a lon-
gitudinal axis L and preferably comprises only a rectilin-
ear bar which can be full or hollow with a polygonal, cir-
cular or elliptical section, in particular with a square sec-
tion. In other embodiments, the elastic member 16 may
have shapes other than a rectilinear bar, for example a
helical shape and/or may be formed by several parts
which are joined to each other. The elastic member 16
is preferably made of metal, in particular spring steel.
The elastic member 16 can flex and/or twist if the joint
17 is vibrated with an amplitude XI and a frequency F1,
so that the fastening device 11 can vibrate with an am-
plitude X2 and/or a frequency F2 different from those of
the joint 17. The elastic member 16 preferably has a
length of between 100 and 300 mm, in particular between
150 and 250 mm, and can be replaced with another elas-
tic member having a different length by acting on the jaws
of the fastening device 11 and of the joint 17. The first
axis A1 of the articulation 13 and/or the second axis A2
of the counterweight 14 are substantially perpendicular
to the longitudinal axis L of the elastic member 16.
[0021] Referring to figures 9 to 11, it is seen that the
support 10 according to a second embodiment differs
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from the first embodiment in that the fastening device 11
includes also an actuator suitable to rotate the piece 1
around a third axis A3. This actuator may comprise a
driven shaft 18 adapted to be operated by an electric
motor 19 fixed to the fastening device 11. The driven
shaft 18 can be connected to the base 12 directly or
through the articulation 13, if present. The first axis A1
of the articulation 13, when the electric motor 19 is op-
erating, rotates on a plane substantially parallel to the
longitudinal axis L of the elastic member 16. The third
axis A3 is substantially perpendicular to the longitudinal
axis L of the elastic member 16. The base 12 cannot be
arranged along the longitudinal axis L of the elastic mem-
ber 16 as in the first embodiment of the support 10 but
can protrude from one side of the fastening device 11,
so that the axis longitudinal L does not pass through the
piece 1.

[0022] Referring to figures 12 to 14, it is seen that the
support 10 according to a third embodiment differs from
the second embodiment in that the fastening device 11
comprises, in addition or as an alternative to the articu-
lation 13, a vibrator 20 suitable to vibrate the piece 1
around and/or along one or more axes. The vibrator 20
may comprise a plurality of exciters, in particular four 25
W electric exciters, which can vibrate at a frequency of
1000-5000 Hz and/or are contained in a housing ar-
ranged between the base 12 and the driven shaft 18.
[0023] Withreference to figures 15to0 19, itis seen that
the support 10 according to a fourth embodiment differs
from the second embodiment in that the driven shaft 18
of the actuator suitable to rotate the piece 1 around the
third axis A3 can be operated, instead of the motor 19,
by a rotor 21 provided with blades and adapted to be
driven in turn by the motion of abrasive elements ar-
ranged in a vibrating tank.

[0024] Withreference to figures 20 to 22, itis seen that
the support 10 according to a fifth embodiment differs
from the second embodiment in that the driven shaft 18
of the actuator suitable to rotate the piece 1 around the
third axis A3 can be operated by an electric motor 19
through a transmission comprising a transmission shaft
22 arranged coaxially in the elastic member 16, which is
hollow. The transmission may further comprise a bevel
gear 23 which is arranged in the fastening device 11 and
is suitable to transmit the rotary motion from the trans-
mission shaft 22 to the driven shaft 18. The electric motor
19 may be fixed to the joint 17.

[0025] Withreference to figures 23 to 25, itis seen that
the joints 17 of four supports 10 (in particular according
to the first, second, third and fourth embodiments) are
fixed to a vibrating body 30, so that the pieces 1 fixed the
supports 10 are arranged in a vibrating tank 31 of a first
embodiment of a machine which can be filled with abra-
sive elements (not shown in the figures) for the surface
finishing of the pieces 1 joined to the supports 10. The
vibrating body 30 is preferably fixed to the vibrating tank
31, so that the vibrating body 30 can vibrate together with
the vibrating tank 31 when the latter is driven by one or
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more vibrators 32, in particular two vibrators (not shown
in the figure 23) which are driven by an electric motor
and are fixed on an external surface, in particular a lateral
surface, of the vibrating tank 31. In the figures, the vibra-
tors are shown solid for simplicity. The vibrating tank 31
may have a substantially cylindrical or annular shape with
the central axis C oriented in a substantially vertical man-
ner. The longitudinal axis L of the elastic members 16 of
the supports 10 is substantially parallel to the central axis
C of the vibrating tank 31. The vibrating tank 31 rests on
one or more shock absorbers 33.

[0026] The vibrating body 30 may comprise a frame,
for example cross-shaped, which is arranged over the
vibrating tank 31. The joints 17 of the supports 10 may
be fixed to the vibrating body 30 by means of screws.
The vibratingbody 30is joined to a spacer 34, in particular
a shaft, which connects the vibrating body 30 to the vi-
brating tank 31. The spacer 34 is preferably fixed in a
central area of the vibrating tank 31, so that the central
axis C of the vibrating tank 31 passes through the spacer
34, in particular coaxially. In particular, the spacer 34 can
be fixed to a dome 35 which protrudes from the base of
the vibrating tank 31.

[0027] With reference to figure 26, it is seen that the
joints 17 of two supports 10 (in particular according to
the firstembodiment) may be joined to each other through
a vibrating body 40, in particular a sleeve provided with
acentral hole, so that the longitudinal axes L of the elastic
members 16 of the supports 10 are substantially aligned
to each other.

[0028] With reference to figures 27 to 31, it is seen that
the joints 17 of two pairs of supports 10 are fixed to two
vibrating bodies 40 of figure 26, so that the pieces 1 fixed
to the supports 10 can be arranged in a vibrating tank 41
of a second embodiment of a machine which can be filled
with abrasive elements (not shown in the figures) to treat
the pieces 1 joined to the supports 10. The vibrating bod-
ies 40 are preferably fixed to the vibrating tank 41, so
that the vibrating bodies 40 vibrate together with the vi-
brating tank 41, when the latter is operated by one or
more vibrators 42, in particular two vibrators which are
driven by an electric motor and are arranged outside the
vibrating tank 41. The vibrating tank 41 has a substan-
tially cylindrical shape with the central axis C oriented in
a substantially horizontal manner and/or the longitudinal
axis L of the elastic members 16 of the supports 10 is
substantially perpendicular to the central axis C of the
vibrating tank 41. The vibrating tank 41 rests on one or
more shock absorbers 43.

[0029] The vibrating bodies 40 are joined to a spacer
44 in particular a shaft, which connects the vibrating bod-
ies40to the vibrating tank 41. The spacer 44 is preferably
fixed in a central area of the vibrating tank 41, so that the
central axis C of the vibrating tank 41 passes through the
spacer 44, in particular coaxially. The spacer 44 can pass
through at least one wall of the vibrating tank 41 to be
connected to at least one motor 45 which is arranged
outside the vibrating tank 41. The motor 45 can therefore
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rotate the spacer 44 around its own axis, in particular
around the central axis C of the vibrating tank 41, so that
the vibrating bodies 40 rotate the supports 10 and the
pieces 1 can be located in the mass of the abrasive ele-
ments contained in the vibrating tank 41 or above this
mass. Figure 30 shows a possible level M of the mass
of the abrasive elements in the vibrating tank 41, with
two pieces 1 arranged above and below this level M,
respectively. The spacer 44 can be connected to one or
more brakes 46, in particular disc brakes arranged out-
side the vibrating tank 41, suitable to prevent the rotation
of the spacer 44, that is of the supports 10, around the
axis C, since the movement of the abrasive elements in
the vibrating tank 41 can induce this rotation even when
the motor 45 is not working or is not present.

[0030] In the surface finishing process of the pieces 1,
the vibrators 32, 42 can vibrate the vibrating tank 31, 41
at a main frequency MF up to 100 Hz, in particular be-
tween 25 Hz and 55 Hz. The main frequency MF of vi-
bration of the vibrating bowl 31, 41 is adjusted so as to
induce in the joints 17 of the supports 10 a vibration with
an amplitude Xl at a vibration frequency F1 such that the
amplitude X2 of the respective fastening devices 11,
namely of the pieces 1, is greater than the amplitude XI
of the joints 17, namely X2>X1, and/or such that the vi-
bration frequency F2 of the respective fastening devices
11 is equal to the vibration frequency F1 of the joints 17,
withinarange of = 50%, i.e. 0,5<F1/F2<1,5. In particular,
the vibration frequency F1 of the joints 17 is substantially
equal to the main frequency FM of the vibration of the
vibratingtank 31, 41. The particular vibration of the pieces
1 can be obtained by adjusting the position of the artic-
ulations 13, the position and/or mass of the counter-
weights 14, the length of the elastic elements 16, and/or
the frequency of the vibrators 32, 42, depending on the
weight and of the dimensions of each piece 1. The abra-
sive elements in the vibrating tank 31, 41 preferably have
a substantially spherical shape with a diameter com-
prised between 60% and 90% of the diameter d of the
ducts 2, 3 of the piece 1.

[0031] Anyvariants oradditions may be made by those
skilled in the art to the embodiments herein described
and illustrated, while remaining within the scope of the
following claims.

Claims

1. Support (1 comprising a fastening device (11) which
is suitable to be joined by means of a base (12) to
at least one piece (1) to be treated in a vibrating tank
(31; 41), said fastening device (11) being connected
through at least one elastic member (16) to at least
onejoint(17), said joint (17) being suitable to be fixed
to avibrating body (30, 40), wherein the elastic mem-
ber (16) extends along a longitudinal axis (L), so that
the elastic member (16) can flex and/or twist if the
joint (17) is vibrated, characterized in that the fas-
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tening device (11) comprises at least one articulation
(13), suitable to rotate the piece (1) around a first
axis (A1) and to lock it in a desired position, and at
least one counterweight (14) which projects along
an axis (A2), wherein the first axis (A1) of rotation of
the articulation (13) and the second axis (A2) of the
counterweight (14) are substantially perpendicular
to the longitudinal axis (L) of the elastic member (16),
wherein said counterweight (14) protrudes from said
support (10) along said second axis (A2) and com-
prises an arm (15) a position of which can be mod-
ified and adapted to move the center of gravity of the
fastening device (11) so as to modify a position of
the second axis (A2) with respect to the piece (1),
wherein by acting on jaws arranged at an end of the
arm (15) opposite to the counterweight (14) the sec-
ond axis (A2) can be rotated in various positions lying
on a plane parallel to the first axis (A1).

Support (10) according to claim 1, characterized in
that the fastening device (11) comprises an actuator
(18) suitable to rotate the piece (1) around an axis
(A3) substantially perpendicular to the longitudinal
axis (L) of the elastic member (16).

Support (10) according to the previous claim, char-
acterized in that the actuator (18) comprises a driv-
en shaft (18) suitable to be rotated by a rotor (21)
provided with blades or by an electric motor (19) fixed
to the fastening device (11) or to the joint (17).

Support (10) according to one of the previous claims,
characterized in that the fastening device (11) com-
prises a vibrator (20) suitable to vibrate the piece (1)
around and/or along one or more axes.

Support (10) according to one of the previous claims,
characterized in that the fastening device (11)
and/or the joint(17) are fixed respectively attwo ends
of the elastic member (16) in a removable manner.

Machine comprising a vibrating tank (31; 41) suitable
to contain at least one piece (1) to be treated, char-
acterized in that the machine also comprises at
least one support (10) according to one of the pre-
vious claims.

Machine according to the previous claim, charac-
terized in that the vibrating tank (31; 41) has a sub-
stantially cylindrical or annular shape with a central
axis (C) and that the longitudinal axis (L) of the sup-
port (10) is substantially parallel or substantially per-
pendicular to this central axis (C).

Machine according to claim 6 or 7, characterized in
that the support (10) can rotate in the vibrating tank
(41) around a substantially horizontal axis (C).
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Machine according to one of the claims from 6 to 8,
characterized in that the joint (17) of the support
(10) is fixed to at least one vibrating body (30; 40)
suitable to vibrate when the vibrating tank (31; 41)
is driven by one or more vibrators (32; 42).

Machine according to the previous claim, charac-
terized in that the vibrating body (30; 40) is fixed to
the vibrating tank (31; 41) by means of at least one
spacer (34; 44), so that the vibrating body (30; 40)
can vibrate together with the vibrating tank (31; 41).

Machine according to the previous claim, charac-
terized in that the spacer (44) is suitable to rotate
around an axis (C) by means of at least one motor
(45) and/or the movement of abrasive members ar-
ranged in the vibrating tank (31; 41).

Machine according to the previous claim, charac-
terized in that the spacer (44) is connected to one
or more brakes (46) suitable to prevent the rotation
of the spacer (44) around the axis (C).

Process for the surface finishing of at least one piece
(1) inavibrating tank (31; 41), characterized in that
it comprises the following operating steps:

- providing a support (10) according to one of
the claims 1 to 6;

- fastening the piece (1) to the support (10);

- arranging the piece (1) fastened to the support
(10) in a vibrating tank (31; 41) together with
abrasive members, wherein the vibrating tank
(31, 41) vibrates at a main frequency (MF);

- vibrating the joint (17) of the support (10).

Process according to the previous claim, character-
ized in that the joint (17) of the support (10) vibrates
with an amplitude (X1) at a vibration frequency (F1)
such that the amplitude (X2) of the vibration of the
fastening device (11) of the support (10) is greater
than the amplitude (X1) of the vibration of the joint
(17) and/or such that the vibration frequency (F2) of
the fastening device (11) is equal to the vibration
frequency (F1) of the joint (17), within a range of +
50%.

Process according to the previous claim, character-
ized in that the vibration frequency (F1) of the joint
(17) is substantially equal to the main frequency (FM)
of the vibration of the vibrating tank (31; 41).

Process according to one of claims 13 to 15, char-
acterized in that the abrasive elements in the vi-
brating tank (31; 41) have a substantially spherical
shape with a diameter of 60% to 90% of the diameter
(d) of ducts (2, 3) present in the piece (1).
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17. Process according to one of claims 13 to 16, char-

acterized in that the vibrating tank (31; 41) belongs
to a machine according to one of claims 6 to 12.

Patentanspriiche

1.

Trager (10), umfassend eine Befestigungseinrich-
tung (11), die geeignet ist, mittels einer Basis (12)
an wenigstens einem Teil (1) angeschlossen zu wer-
den, das in einem Ruttelbehélter (31; 41) behandelt
werden soll, wobei die besagte Befestigungseinrich-
tung (11) Uber wenigstens ein elastisches Element
(16) an wenigstens einem Verbindungsteil (17) be-
festigt ist, welches dazu geeignet ist, an einem Rut-
telkdrper (30, 40) befestigt zu werden, wobei sich
das elastische Element (16) entlang einer Langsach-
se (L) erstreckt, so dass sich das elastische Element
(16) biegenund/oder verdrehen kann, wenn das Ver-
bindungsteil (17) geriittelt wird, dadurch gekenn-
zeichnet, dass die Befestigungseinrichtung (11)
wenigstens eine Gelenkverbindung (13) umfasst,
die dazu geeignet ist, das Teil (1) um eine erste Ach-
se (A1) zu rotieren und es in einer gewiinschten Po-
sition zu arretieren, sowie wenigstens ein Gegenge-
wicht (14), das entlang einer Achse (A2) herausragt,
wobei die erste Rotationsachse (A1) der Gelenkver-
bindung (13) und die zweite Achse (A2) des Gegen-
gewichts (14) substantiell rechtwinklig zu der Langs-
achse (L) des elastischen Elements (16) sind, wobei
das besagte Gegengewicht (14) von dem Trager
(10) entlang der besagten zweiten Achse (A2) her-
aussteht und einen Arm (15) umfasst, dessen Posi-
tion modifiziert und angepasst werden kann, um den
Schwerpunkt der Befestigungseinrichtung (11) zu
verschieben und um die Position der zweiten Achse
(A2) gegenuiber dem Teil (1) zu verandern, wobei
durch Einwirken auf Klemmbacken, welche an ei-
nem Ende des Arms (15), dem Gegengewicht (14)
gegeniberliegend, angeordnetsind, die zweite Ach-
se (A2) in verschiedene Stellungen gedreht werden
kann, die in einer Ebene parallel zu der ersten Achse
(A1) liegen.

Trager (10) gemal Anspruch 1, dadurch gekenn-
zeichnet, dass die Befestigungseinrichtung (11) ei-
nen Aktuator (18) umfasst, der in der Lage ist, das
Teil (1) um eine Achse (A3), die substantiell recht-
winklig zu der Langsachse (L) des elastischen Ele-
ments (16) ist, zu rotieren.

Trager (10) geman dem vorhergehenden Anspruch,
dadurch gekennzeichnet, dass der Aktuator (18)
eine Antriebswelle (18) aufweist, die dazu geeignet
ist, von einem mit Schaufelblattern versehenen Ro-
tor (21) oder von einem elektrischen Motor (19), der
an der Befestigungseinrichtung (11) oder an dem
Verbindungssttlick (17) festgelegt ist, rotiert zu wer-
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den.

Trager (10) gemal einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass die Be-
festigungseinrichtung (11) einen Ruttler (20) um-
fasst, die dazu geeignet ist, das Teil (1) um und/oder
entlang einer oder mehreren Achsen zu vibrieren.

Trager (10) gemal einem der vorhergehenden An-
spriiche, dadurch gekennzeichnet, dass die Be-
festigungseinrichtung (11) und/oder das Verbin-
dungsteil (17) jeweils an zwei Enden des elastischen
Elements (16) |6sbar befestigt ist.

Maschine, umfassend einen Rdttelbehalter (31; 41),
der dazu geeignet ist, wenigstens ein zu behandeln-
des Teil (1) aufzunehmen, dadurch gekennzeich-
net, dass die Maschine auch wenigstens einen Tra-
ger (10) gemaR einem der vorhergehenden Ansprii-
che umfasst.

Maschine gemal dem vorhergehenden Anspruch,
dadurch gekennzeichnet, dass der Rittelbehalter
(31; 41) eine substantiell zylindrische oder ringfor-
mige Gestalt mit einer zentralen Achse (C) aufweist,
und dass die Langsachse (L) des Tragers (10) sub-
stantiell parallel oder substantiell rechtwinklig zu die-
ser zentralen Achse (C) ist.

Maschine gemal Anspruch 6 oder 7, dadurch ge-
kennzeichnet, dass der Trager (10) in dem Riittel-
behalter (41) um eine substantiell horizontale Achse
(C) rotieren kann.

Maschine gemafR einem der Anspriiche von 6 bis 8,
dadurch gekennzeichnet, dass das Verbindungs-
teil (17) des Tragers (10) an wenigstens einem Rut-
telkorper (30; 40) befestigt ist, der dazu geeignet ist,
zu vibrieren, wenn der Ruttelbehalter (31; 41) durch
einen oder mehrere Ruttler (32; 42) angetrieben
wird.

Maschine gemall dem vorhergehenden Anspruch,
dadurch gekennzeichnet, dass der Riittelkdrper
(30; 40) an dem Rittelbehalter (31; 41) mittels we-
nigstens eines Abstandhalters (34; 44) festgelegt ist,
so dass der Ruttelkdrper (30;40) gemeinsam mit
dem Rittelbehalter (31; 41) vibrieren kann.

Maschine gemall dem vorhergehenden Anspruch,
dadurch gekennzeichnet, dass der Abstandhalter
(44) dazu geeignet ist, vermittels wenigstens eines
Motors (45) und/oder der Bewegung von abrasiven
Elementen, die in dem Rittelbehalter (31; 41) ange-
ordnet sind, um eine Achse (C) zu rotieren.

Maschine gemall dem vorhergehenden Anspruch,
dadurch gekennzeichnet, dass der Abstandhalter
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(44) an einer oder mehreren Klammern (46) ange-
schlossenist, die dazu geeignetist/sind, die Rotation
des Abstandhalters (44) um die Achse (C) zu ver-
hindern.

Verfahren zur Oberflachenbearbeitung von wenigs-
tens einem Teil (1) in einem Riittelbehalter (31; 41),
dadurch gekennzeichnet, dass es die folgenden
Bearbeitungsschritte umfasst:

- Bereitstellen eines Tragers (10) gemaf einem
der Anspriiche 1 bis 6;

- Befestigen des Teils (1) an dem Trager (10);
- Anordnen des an dem Trager (10) befestigten
Teils (1) zusammen mit abrasiven Elementen in
einem Rittelbehalter (31; 41), wobei der Rittel-
behalter (31; 41) mit einer Hauptfrequenz (MF)
vibriert;

- Vibrieren des Verbindungsteils (17) des Tra-
gers (10).

Verfahren gemaf dem vorhergehenden Anspruch,
dadurch gekennzeichnet, dass das Verbindungs-
teil (17) des Tragers (10) mit einer Amplitude (X1)
bei einer Vibrationsfrequenz (F1) vibriert, derart,
dass die Amplitude (X2) der Vibration der Befesti-
gungseinrichtung (11) des Tragers (10) groRer ist
als die Amplitude (X1) der Vibration des Verbin-
dungsteils (17), und/oder derart, dass die Vibrations-
frequenz (F2) der Befestigungseinrichtung (11)
gleich der Vibrationsfrequenz (F1) des Verbindungs-
teils (17), innerhalb eines Bereichs von * 50 %, ist.

Verfahren gemafl dem vorhergehenden Anspruch,
dadurch gekennzeichnet, dass die Riittelfrequenz
(F1) des Verbindungsstticks (17) substantiell gleich
der Hauptfrequenz (FM) der Vibration des Riittelbe-
halters (31; 41) ist.

Verfahren gemaf einem der Anspriiche 13 bis 15,
dadurch gekennzeichnet, dass die abrasiven Ele-
mente in dem Ruttelbehalter (31; 41) eine substan-
tielle Kugelform aufweisen mit einem Durchmesser
von 60 % bis 90 % des Durchmessers (d) der Kanale
(2, 3), die in dem Teil 1 vorhanden sind.

Verfahren gemaf einem der Anspriiche 13 bis 16,
dadurch gekennzeichnet, dass der Riittelbehalter
(31; 41) zu einer Maschine nach einem der Anspri-
che 6 bis 12 gehort.

Revendications

Support comprenant un dispositif de fixation (11) qui
est approprié pour étre assemblé au moyen d’une
base (12) a au moins une piece (1) a traiter dans
une cuve vibrante (31 ; 41), ledit dispositif de fixation



13 EP 3 646 988 B1 14

(11) étant raccordé par le biais d’au moins un élé-
ment élastique (16) a au moins un joint (17), ledit
joint (17) étant approprié pour étre fixé sur un corps
vibrant (30, 40), dans lequel I'élément élastique (16)
s’étend le long d’'un axe longitudinal (L), de sorte que
I'élément élastique (16) peut fléchir et/ou se tordre
sile joint (17) subit une vibration, caractérisé en ce
que le dispositif de fixation (11) comprend au moins
une articulation (13) appropriée pour faire tourner la
piece (1) autour d’'un premier axe (A1) et la bloquer
dans une position souhaitée, et au moins un contre-
poids (14) qui fait saillie le long d’'un axe (A2), dans
lequelle premier axe (A1) de rotation de I'articulation
(13) et le second axe (A2) du contrepoids (14) sont
sensiblement perpendiculaires a I'axe longitudinal
(L) de I'élément élastique (16), dans lequel ledit con-
trepoids (14)faitsaillie dudit support (10) le long dudit
second axe (A2) et comprend un bras (15), dontune
position peut étre modifiée et adaptée pour déplacer
le centre de gravité du dispositif de fixation (11) afin
de modifier une position du second axe (A2) par rap-
port a la piece (1), dans lequel en agissant sur des
machoires agencées au niveau d’une extrémité du
bras (15) opposé au contrepoids (14), le second axe
(A2) peut tourner dans différentes positions se trou-
vant sur un plan paralléle au premier axe (A1).

Support (10) selon la revendication 1, caractérisé
en ce que le dispositif de fixation (11) comprend un
actionneur (18) approprié pour faire tourner la piece
(1) autour d’'un axe (A3) sensiblement perpendicu-
laire a I'axe longitudinal (L) de I'élément élastique
(16).

Support (10) selon la revendication précédente, ca-
ractérisé en ce que I'actionneur (18) comprend un
arbre entrainé (18) approprié pour étre entrainé en
rotation par un rotor (21) doté de pales ou par un
moteur électrique (19) fixé sur le dispositif de fixation
(11) ou sur le joint (17).

Support (10) selon I'une des revendications précé-
dentes, caractérisé en ce que le dispositif de fixa-
tion (11) comprend un vibrateur (20) approprié pour
faire vibrer la piéce (1) autour et/ou le long d’un ou
de plusieurs axes.

Support (10) selon I'une des revendications précé-
dentes, caractérisé en ce que le dispositif de fixa-
tion (11) et/ou le joint (17) sont fixés respectivement
aux deux extrémités de I'élément élastique (16)
d’'une maniere amovible.

Machine comprenant une cuve vibrante (31 ;41) ap-
propriée pour contenir au moins une piece (1) a trai-
ter, caractérisée en ce que la machine comprend
également au moins un support (10) selon l'une des
revendications précédentes.
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Machine selon la revendication précédente, carac-
térisée en ce que la cuve vibrante (31 ; 41) a une
forme sensiblement cylindrique ou annulaire avec
un axe central (C) et en ce que I'axe longitudinal (L)
du support (10) est sensiblement paralléle ou sen-
siblement perpendiculaire a cet axe central (C).

Machine selon la revendication 6 ou 7, caractérisée
en ce que le support (10) peut tourner dans la cuve
vibrante (41) autour d’'un axe sensiblement horizon-
tal (C).

Machine selon l'une des revendications 6 a 8, ca-
ractérisée en ce que le joint (17) du support (10)
est fixé a au moins un corps vibrant (30 ; 40) appro-
prié pour vibrer lorsque la cuve vibrante (31 ; 41) est
entrainée par un ou plusieurs vibrateurs (32 ; 42).

Machine selon la revendication précédente, carac-
térisée en ce que le corps vibrant (30 ; 40) est fixé
sur la cuve vibrante (31 ; 41) au moyen d’au moins
un dispositif d’espacement (34 ; 44) de sorte que le
corps vibrant (30 ; 40) peut vibrer conjointement
avec la cuve vibrante (31 ; 41).

Machine selon la revendication précédente, carac-
térisée en ce que le dispositif d’espacement (44)
est approprié pour tourner autour d’'un axe (C) au
moyen d’au moins un moteur (45) et/ou du mouve-
ment des éléments abrasifs agencés dans la cuve
vibrante (31 ; 41).

Machine selon la revendication précédente, carac-
térisée en ce que le dispositif d’espacement (44)
estraccordé a un ou plusieurs freins (46) appropriés
pour empécher la rotation du dispositif d’espace-
ment (44) autour de I'axe (C).

Procédé de finition de surface d’au moins une piéce
(1) dans une cuve vibrante (31 ; 41), caractérisé en
ce qu’il comprend les étapes suivantes :

prévoir un support (10) selon 'une des revendi-
cations1a6;

fixer la piece (1) sur le support (10) ;

agencer la piece (1) fixée sur le support (10)
dans une cuve vibrante (31 ; 41) conjointement
avec des éléments abrasifs, dans lequel la cuve
vibrante (31, 41) vibre a une fréquence princi-
pale (MF) ;

faire vibrer le joint (17) du support (10).

Procédé selon la revendication précédente, carac-
térisé en ce que le joint (17) du support (10) vibre
avec une amplitude (X1) a une fréquence de vibra-
tion (F1) de sorte que 'amplitude (X2) de la vibration
du dispositif de fixation (11) du support (10) est su-
périeure a 'amplitude (X1) de la vibration du joint
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(17) et/ou de sorte que la fréquence de vibration (F2)
du dispositif de fixation (11) est égale a la fréquence
de vibration (F1) du joint (17), dans une plage de =
50%.

Procédé selon la revendication précédente, carac-
térisé en ce que la fréquence de vibration (F1) du
joint (17) est sensiblement égale a la fréquence prin-
cipale (FM) de la vibration de la cuve vibrante (31 ;
41).

Procédé selon 'une des revendications 13 a 15, ca-
ractérisé en ce que les éléments abrasifs dans la
cuve vibrante (31 ; 41) ont une forme sensiblement
sphérique avec un diameétre représentant de 60 %
a 90 % du diametre (d) des conduits (2, 3) présents
dans la piece (1).

Procédé selon 'une des revendications 13 a 16, ca-
ractérisé en ce que la cuve vibrante (31 ; 41) ap-
partient a une machine selon I'une des revendica-
tions 6 a 12.
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