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Description

TECHNICAL FIELD

[0001] The present invention concerns a method for
producing alloy-wheels. Such a method according to the
preamble of claim 1 is known from EP 0 607 757 A.

BACKGROUND ART

[0002] Alloy wheels are being increasingly used in the
automobile industry to equip both cars and small and
medium-sized commercial vehicles and they are partic-
ularly appreciated because, besides giving the motor ve-
hicle a particularly attractive appearance, they present
mechanical characteristics, such as light weight and ri-
gidity, that are decidedly better with respect to wheels
made in the traditional way.

[0003] An alloy wheel presents an axle and comprises
a hub, a rim, which are situated concentrically around
the axle and an intermediate portion, which has the func-
tion of connecting the hub to the rim and is made in a
very high number of models to give each wheel a distinc-
tive character. Generally, the aforementioned models of
the intermediate portion can be classified in a first family,
according to which the hub and the rim are connected
by a plurality of spokes, and in a second family, according
to which the hub and the rim are connected by a perfo-
rated plate. Moreover, alloy wheels are made both in a
single piece, that is the hub, the rim and the intermediate
portion are formed of a single piece obtained by casting
or by forging, and in a number of -pieces, generally two,
that is the hub, a part of the rim and the intermediate
portion are made in a first piece obtained by casting or
forging, while a further part of the rim is made separately,
also by casting or foraging, in a second piece, which is
later assembled with the first piece. The alloy wheel
formed of several pieces is usually defined as being of
compound type.

[0004] In both cases, the realisation of an alloy wheel
contemplates a procedure of casting an alloy of alumin-
ium or magnesium to make an untreated wheel or the
pieces that make up the wheel, a heat treatment and a
first and a second machining with a turning lathe. As an
alternative to casting, the wheel is forged and, after-
wards, subjected to heat treatment. The machining op-
erations have the function of realising finished surfaces
with high degrees of tolerance along the rim to guarantee
a perfect coupling with the tyre and at the hub in the
coupling area with the end part of an axle or of a semi-
axle of a motor vehicle. The machining also has the func-
tion of eliminating burrs and of correcting any impreci-
sions derived from the previous operations. In other
words, the untreated wheel presents eccentric masses
which must be removed in such a way that the finished
wheel, in use, is as balanced as possible in rotation
around its own axis so as not to transmit vibrations to the
motor vehicle. Whereas said result was once accepted
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as satisfactory by the automobile industry, car manufac-
turers are now beginning to demand decidedly higher
levels of balancing in alloy wheels since car manufactur-
ers are, on the one hand, obliged to reduce the lead
weights used for balancing wheels for environmental rea-
sons and, on the other hand, to offer ever higher levels
of comfort.

[0005] According to a method for producing alloy
wheels for motor vehicles disclosed in patent application
EP 60,7,757, the alloy wheels are realised and finished
with a cutting machine tool. In particular, the above iden-
tified method comprises the steps of measuring the un-
balance of said wheels, checking whether said unbal-
ance is lower than an unbalance, acceptability value by
means of a control unit; calculating a mass to be removed
and the respective phase with respect to a determined
point on the wheel; said unbalance being identified by
said mass and by said phase. The identified mass is re-
moved by the cutting machine tool by offsetting the centre
axis of the wheel.

[0006] Even though, the above method is a step for-
ward in balancing the alloy wheel and allows reducing
the lead applied to the outer side rim, it cannot solve
completely the problem set forth above. In fact, EP
607,757 the dynamic unbalance is poorly compensate
by machining the wheel by offsetting the axis of the wheel.
[0007] From DE 24,55,279 it is known a method for
balancing the wheel with a mounted tyre by deforming
the rim of the wheel. This technique is applicable solely
to wheel made of malleable material such as deep drawn
metal sheet.

DISCLOSURE OF INVENTION

[0008] The aim of the present invention is to provide a
method for producing alloy wheels which is able to
achieve balancing levels decidedly superior to those that
can be obtained with the known methods without sub-
stantially increasing the production costs.

[0009] According to the present invention a method is
supplied for producing alloy wheels according to claim 1.
[0010] The present invention concerns a system for
producing alloy wheels for motor vehicles.

[0011] According to the present invention a system is
realised for producing alloy wheels for motor vehicles
according to claim 10.

BRIEF DESCIPTION OF THE DRAWINGS

[0012] Forabetter understanding of the presentinven-
tion, a preferred embodiment will now be described, pure-
ly as an example without limitation, with reference to the
enclosed figures, in which:

- figure 1 is a front elevation view on a reduced scale
of a light alloy wheel;

- figure 2 is a view of a section of the wheel in figure
1 along the section lines lI-Il;
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- figure 3 is a view on an enlarged scale of a detail of
the wheel in figure 2;

- figure 4 is a schematic view of a geometric repre-
sentation of the mass to be removed from the wheel
in figure 1;

- figure 5is a view of a block diagram which sums up
the phases of the method to which the present in-
vention refers;

- figure 6 is a schematic view of a side elevation of a
cutting machine tool for machining the wheelin figure
1, realised according to the present invention;

- figure 7 is a view on an enlarged scale of a detail of
the machine in figure 6 according to a variation of
the present invention; and

- figure 8 is a variation of the block diagram in figure 5.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] With reference to figures 1 and 2, the reference
1 indicates overall a substantially finished wheel, that is
obtained by means of known processes of casting a metal
alloy or of forging, subsequently subjected to heat treat-
ment and machining. The wheel 1 comprises an axle 2
around which extend a hub 3 with a central hole 4, a rim
5 suited to house a tyre, not illustrated in the enclosed
figures, and an intermediate portion 6 which in the illus-
trated example is defined by seven spokes 7, which are
uniformly distributed around the axle 2 and connect the
hub 3 to the rim 5. In the example illustrated in the en-
closed figures reference is made to a wheel 1 made all
in one piece with an intermediate portion 6 defined by
seven spokes 7; of course the present invention extends
to any type of wheel, in one piece or compound, and to
any type of intermediate portion.

[0014] As better illustrated in figure 3, the rim 5
presents a substantially cylindrical wall a laterally delim-
ited by two annular edges 9 and 10, which together with
the wall 8 defined a channel 11 suited to contain a tyre
notillustrated in the enclosed figures. The wall 8 presents
aface 12 facing towards the outside and along which will
be performed the interventions for balancing the wheel
1. Moreover, (fig. 1 and 2) the wall 8 is crossed by a hole
13, which is suited to house the valve of the tyre, not
illustrated in the enclosed figures.

[0015] In brief, the method according to the present
invention contemplates determining the unbalance of the
wheel 1 by the phases of measuring the unbalance and
of checking the acceptability of the unbalance. If the un-
balance does not fall within parameters considered ac-
ceptable, then the method calculates the coordinates of
a mass to be removed and removes the mass by ma-
chining.

[0016] With reference to figure 5, in the acquisition
block 14 characteristic signals of unbalance are acquired,
while in the calculation block 15 the mass M and the
phase F of the unbalance are calculated. The mass M
represents the mass to be removed to balance the wheel,
while the phase F is the angular reference, from which
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the mass M must be removed, with respect to a deter-
mined point of reference of the wheel 1. In the block 16,
the mass of the valve MV (which will be installed on the
wheel 1) and the phase of the valve FV with respect to
the determined point are extracted from a memory not
illustrated. In the block 17, a simulation is made of the
unbalance in working conditions of the wheel 1 as though
the valve were fitted on the wheel 1 and the simulated
mass MS to be removed and the relative simulated phase
FS are calculated. In the block 18, a value M, of the
maximum acceptable unbalance is extracted from the
memory and in the block 19 it is checked whether the
mass MS is lower than the value M,,,,,. If this condition
is found, in the block 20 a signal of acceptability A of the
wheel 1 is given. If, on the contrary, the condition of block
19 is not found, then it is necessary to remove the mass
MS from the wheel 1. For this purpose the following data
are extracted from the memory in the block 21; specific
weight PR of the material of the wheel 1, the geometry
GR of the wheel 1, the allowed zones of removal ZL and
the type of machining LT chosen for removing the mass
MS.

[0017] Inthe block 22, the geometry G of the mass MS
to be removed is calculated, while in the block 23 the
coordinates C of the geometry G are calculated with re-
spect to a point of reference.

[0018] In order to avoid unattractive machining on the
wheel 1, the geometry G of the mass MS is distributed
along a relatively large angle a, as illustrated in figure 1
and in figure 4 which represents an example of the ge-
ometry G of the mass MS to be removed from the wheel
1. The coordinates C are transferred to a cutting machine
tool with numerical control which removes the mass MS
from the wheel 1.

[0019] The method described contemplates different
possibilities of implementation. The first consists of car-
rying out the finishing operation on a cutting machine
tool, checking the unbalance and if necessary calculating
the coordinates C of the mass MS to be removed in order
to correct the unbalance on a machine for measuring
unbalance, and correcting the unbalance on a cutting
machine tool. The second possible implementation lies
in the fact that the finishing operation, checking and pos-
sible calculation of the coordinates C are carried out on
the same cutting machine tool, while the correction of
unbalance is carried out on another cutting machine tool.
Lastly, the third possible implementation is certainly the
most advantageous because the finishing, the determi-
nation of the unbalance and the correction of the unbal-
ance are all carried out on a single cutting machine tool.
[0020] With reference to figure 6, a cutting machine
tool 24 is illustrated which is suited to operate according
to the method described for finishing, checking the un-
balance and eventually correcting the unbalance in a sin-
gle machine.

[0021] The machine tool 24 comprises a base 25,
which supports a piece holding chuck 26, which is motor-
driven and rotates around an axle 27, and a frame 28,
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which supports a slide 29 moving along a horizontal axis
X1 with respect to the frame 28, a slide 30 moving along
a vertical axis Z1 with respect to the slide 29, a third slide
31 moving along a horizontal axis X2 with respect to the
slide 30. The slide 31 supports a motor-driven chuck 32
rotating around a horizontal axis 33 and suited to support
a tool 34. Substantially, the machine tool 24 is able to
carry out milling and turning operations, or both process-
es simultaneously. The machine tool 24 also comprises
a control unit 35, sensors 36 for detecting static unbal-
ance (accelerometers or velocimeters), sensors 37 for
detecting the angular position (encoder) of the chuck 26
and a numerical control 38. The control unit 25 carries
out all the operations described in the block diagram in
the figure and transfers the coordinates C to the numer-
ical control 38 which controls the shifting of the tool 34
according to the angular shifting of the wheel 1.

[0022] With reference to figure 7, the machine tool 24
is equipped with further sensors 39 (piezoelectric sen-
sors, load cells, accelerometers) suited to detect the dy-
namic unbalance, that is the torque T on the chuck 26
exerted by the mass M. The block diagram in figure 8
concerns the operating method of the variation in figure
7. This method differs from the previous one by the fact
that it contemplates the removal of material from the
wheel 1 on two horizontal planes P1 and P2 intersecting
the wheel 1 respectively near the edge 9 and the edge
10 (figure 7).

[0023] With reference to figure 8, a block 40 is shown
for acquiring signals by means of the sensors 36, 37 and
39, a block 41 for calculating the values M, T and F, a
block for calculating the mass M1 and the phase F1 for
the plane P1 (figure 7) and the mass M2 and the phase
F2 for the plane P2 (figure 7); then in the block 43 the
values of the mass of the valve MV and of the phase of
the valve FV are extracted and in block 44 the mass MS
with the respective phase FS1 and the mass MS2 with
the respective phase FS2 are calculated as resulting from
the simulation of valve presence. In the block 45 the ac-
ceptability values Ml,,, and M2,,,, are extracted from
the memory and are compared respectively with the val-
ues of MS1 and of MS2 in the blocks 46, 50 and 51. If
the masses MS1 and MS2 are both lower than M1,
and M2, (see blocks 46, 51) the block 50 gives an
unbalance acceptance signal A. If the masses MS1 and
MS2 are not respectively lower than M1,,,,, and M2,
then in a similar way to that described for the blocks from
21to 23infigure 5, the geometry G1 and the coordinates
C1 of the mass MS1 are calculated (blocks 47, 48 and
49), and the geometry G2 and the coordinates C2 of the
mass MS2 (blocks 52, 53 and 54). The blocks 47 and 52
are equivalents of the block 21 in figure 5. If only one of
the conditions has not occurred, then only the coordi-
nates C1 or the coordinates C2 are calculated. The co-
ordinates thus calculated are transmitted to the numerical
control 38 (figure 6) of the machine tool 24 which carries
out the machining to balance the wheel 1.
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Claims

1. Method for producing alloy wheels for motor vehi-
cles, each wheel (1) comprising a hub (3) and a rim
(5); the method including realising a finishing oper-
ation with a cutting machine tool; the method com-
prising the steps of measuring the unbalance of said
wheel (1), and checking whether said unbalance is
lower than an unbalance acceptability value (M1,
M2,,,.x) by means of a control unit (35); calculating
a mass (M1; M2) to be removed and the respective
phase (F1; F2) with respect to a determined point on
the wheel (1) ; said unbalance being identified by
said mass (M1; M2) and by said phase (F1; F2); the
method being characterised by calculating a first
mass- and a second mass (M1, M2) to be removed
and the respective first and second phases (F1, F2),
said first and second masses (M1, M2) being sepa-
rated from each other along the axle (2) of the wheel

(1).

2. Method according to claim 1, characterised by cal-
culating afirst and a second simulated masses(MS1,
MS2) and the respective first and second simulated
phases (FS1, FS2)inworking conditions of the wheel
(1), said first and second simulated masses (MS1,
MS2) being separated from each other along the axle
of the wheel; and by removing the first simulated
mass (MS1) when the first simulated mass (MS1) is
not lower than a first unbalance acceptability value
(M1,ax) and by removing the second simulated
mass (MS2) when the second simulated mass (MS2)
is not lower than a second unbalance acceptability
value (M2,,5)

3. Method according to claim 2, characterised by re-
moving the first and the second simulated mass
(MS1: MS2) from the wheel (1) to compensate the
unbalance when the unbalance is not acceptable.

4. Method according to claim 3, characterised in that
the finishing machining process, the checking of un-
balance and the possible removal of the first and
second simulated masses (MS1, MS2) are carried
out on a single cutting machine tool (24).

5. Method according to one of the claims from 2 to 4,
characterised by calculating the first and second
simulated masses (MS1, MS2) according to the first
and second masses (M1, M2) and the first and sec-
ond phases (F1, F2) and the mass of a valve (MV)
and the phase of the valve (FV).

6. Method according to any one of the claims from 2 to
5, characterised by calculating a first and second
geometries (G1, G2) of the respective first and sec-
ond simulated masses (MS1, MS2) according to the
geometry (GR) of the wheel (1) and the specific
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weight (PR) of the wheel (1).

Method according to claim 6, characterised by cal-
culating the first and second geometries (G1, G2) of
said first and second simulated masses (MS1, MS2)
according to the type of machining (LT) selected.

Method according to claim 7, characterised by de-
termining the first and second coordinates (C1; C2)
of said first and second geometries (G1, G2) with
respect to a point of reference on the wheel (1).

Method according to claim 8, characterised by
transferring the first and second coordinates (C1,
C2) to a numerical control (38) of the cutting machine
tool (24).

System for producing alloy wheels for motor vehi-
cles, each wheel (1) comprising a hub (3) and a rim
(5); the system comprising a cutting machine tool for
carrying out finishing operation; the system compris-
ing means for detecting (14; 40) the unbalance of
said wheel (1) and means for checking (19; 46; 50;
51) whether said unbalance falls within an unbalance
acceptability value (M1, M2,.,,) ; means for cal-
culating a mass (M1; M2) to be removed and the
respective phase (F1: F2) with respect to a deter-
mined point on the wheel (1); said unbalance being
identified by said mass (M1; M2) and by said phase
(F1; F2); the system being characterised by com-
prising means for calculating a first mass and a sec-
ond mass (M1, M2) to be removed and the respective
first and second phases (F1, F2) with respect to a
determined point of the wheel (1) said first and sec-
ond masses (M1; M2) being separated from each
other along the axle (2) of the wheel (1).

System according to claim 10, characterised by
comprising means for calculating (17; 44) a first and
second simulated masses (MS1, MS2) to be re-
moved from the wheel (1) to correct the unbalance
of the wheel (1) in working condition and the respec-
tive first and second simulated phases (FS1, FS2).

System according to claim 11, characterised by
comprising means for checking (19; 46; 50; 51) the
first and second simulated masses (MS1, MS2) of
the unbalance acceptability with respect to afirstand
second unbalance acceptability values (M1,x
M2max)'

System according to claim 11 or 12, characterised
by comprising a cutting machine tool for removing
said first and second masses (MS1, MS2) from said
wheel (1) to compensate the unbalance, when at
least one of the first and the second masses (MS1,
MS2) is not lower than the respective firstand second
unbalance acceptability values (M1;,55, M2,,55)-
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14.

15.

System accordingto claim 13, characterised in that
said cutting machine tool (24) comprises sensors
(36, 37; 36, 37, 39) for detecting unbalance, a control
unit (35) for calculating the first and second simulat-
ed masses (MS1, MS2) and the respective first and
second phases (FS1, FS2) and the first and second
coordinates (C1, C2) of said first and second simu-
lated masses (MS1, MS2), and a numerical control
(38) suited to acquire said coordinates, said cutting
machine tool (24) being suited to carry out the ma-
chining finishing operation, to check the unbalance
and eventually to remove the first and second sim-
ulated masses (MS1, MS2).

System according to claim 13, characterised in that
said cutting machine tool (24) comprises sensors for
detecting the dynamic unbalance (36, 37; 36, 37, 39)
and means for calculating the first and second mass
in correspondence of a first and a second planes
(P1, P2) along the axle (2) of said wheel (1).

Patentanspriiche

1.

Verfahren zur Produktion von Leichtmetattradern fur
Motorfahrzeuge, wobei jedes Rad (1) eine Nabe (3)
und eine Felge (5) umfasst; wobei das Verfahren die
Durchfiihrung einer Schlichtarbeit mit einem
Schneidmaschinenwerkzeug umfasst; wobei das
Verfahren ferner die Schritte des Messens der Un-
wucht des Rades (1) und der Priifung, ob diese Un-
wucht kleiner sei als ein Unwucht-Akzeptanzwert
(M1 haxs M2,55), mittels einer Kontrolleinheint (35);
der Berechnung einer zu entfernenden Masse (M1;
M2) und der entsprechenden Phase (F1; F2) mit Be-
zug auf einen bestimmten Punkt auf dem Rad (1)
umfasst; wobei die Unwucht durch die Masse (M1;
M2) und die Phase (F1; F2) identifiziert wird; wobei
das Verfahren gekennzeichnet ist durch die Be-
rechnung einer zu entfernenden ersten Masse und
zweiten Masse (M1, M2) und der entsprechenden
ersten und zweiten Phase (F1, F2), wobei die erste
und die zweite Masse (M1, M2) voneinander entlang
der Achse (2) des Rades (1) getrennt sind.

Verfahren gemafl Anspruch 1, gekennzeichnet
durch die Berechnung einer ersten und einer zwei-
ten stimulierten Masse (MS1, MS2) und der entspre-
chenden ersten und zweiten simulierten Phase
(FS1, FS2) unter Arbeitsbedingungen des Rades
(13, wobei die erste und zweite simulierte Masse
(MS21, MS2) voneinander entlang der Radachse
getrennt sind; und ferner gekennzeichnet durch
das Entfernen der ersten simulierten Masse (MS1),
wenn die erste simutierte Masse (MS1) nicht kleiner
ist als ein erster Unwucht-Akzeptanzwert (M1,..,,),
und durch das Entfernen der zweiten simulierten
Masse (MS2), wenn die zweite simulierte Masse
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(MS2) nicht kleiner ist als ein zweiter Unwucht-Ak-
zeptanzwert (M2,,,,,).

Verfahren gemall Anspruch 2, gekennzeichnet
durch das Entfernen der ersten und der zweiten si-
mulierten Masse (MS1; MS2) vom Rad (1), um die
Unwuchtauszugleichen, wenn die Unwucht nicht ak-
zeptabel ist.

Verfahren gemafl Anspruch 3, dadurch gekenn-
zeichnet, dass der Schlicht-Bearbeitungsvorgang,
das Priifen der Unwucht und das mdgliche Entfernen
der ersten und zweiten simulierten Masse (MS1,
MS2) an einem einzelnen Schneidmaschinenwerk-
zeug (24) ausgefuhrt werden.

Verfahren geman einem der Anspriiche 2 bis 4, ge-
kennzeichnet durch Berechnung der ersten und
zweiten simulierten Masse (MS1, MS2) nach
MafRgabe der ersten und der zweiten Masse (M1,
M2) und der ersten und zweiten Phase (F1, F2) und
der Masse eine Ventils (MV) und der Phase des Ven-
tils (FV).

Verfahren gemaf einem der Anspriiche 2 bis 5, ge-
kennzeichnet durch die Berechnung einer ersten
und einer zweiten Geometrie (C1, G2) der entspre-
chenden ersten bzw. zweiten simulierten Masse
(MS21, MS2) nach MalRgabe der Geometrie (CR)
des Rades (1) und des spezifischen Gewichts (PR)
des Rades (1),

Verfahren gemal Anspruch 6, gekennzeichnet
durch die Berechnung der ersten und zweiten Geo-
metrie (G1, G2) der ersten und zweiten simulierten
Masse (MS1, MS2) nach MaRgabe des gewahliten
Bearbeitungstyps (LT).

Verfahren gemal Anspruch 7, gekennzeichnet
durch die Bestimmung der ersten und zweiten Ko-
ordinaten (C1, C2) der ersten und zweiten Geome-
trie (G1, G2) mit Bezug auf einen Referenzpunkt auf
dem Rad (1).

Verfahren gemal Anspruch 8, gekennzeichnet
durch die Gbertragung der ersten und zweiten Ko-
ordinate (C1, C2) auf eine numerische Steuerung
(38) des Schneidmaschinenwerkzeugs (24).

System zur Production von Leichtmetallradern fir
Motorfahrzeuge, wobei jedes Rad (1) eine Nabe (3)
und eine Felge (5) umfasst; wobei das System ein
Schneidmaschinenwerkzeug zur Durchfiihrung ei-
ner Schlichtarbeit umfasst; wobei das System Mittel
zum Feststellen (14; 40) der Unwucht des Rades (1)
und Mittel zum Prifen (19; 46; 50; 51) der Tatsache
umfasst, ob diese Unwucht einem Unwucht-Akzep-
tanzwert. (M1, M2,,,,) gerecht wird; ferner Mittel
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11.

12.

13.

14.

15.

zum Berechnen einer zu entfernenden Masse (M1;
M2) und der entsprechenden Phase (F1; F2) mit Be-
zug auf einen bestimmten Punkt auf dem Rad (1);
wobei die Unwucht durch die Masse (M1; M2) und
die Phase (F1; F2) identifiziert wird; wobei das Sy-
stem dadurch gekennzeichnet ist, dass es Mittel
zur Berechnung einer zu entfernenden ersten Masse
und zweiten Masse (M1; M2) und der entsprechen-
den ersten und zweiten Phase (F1; F2) mit Bezug
zu einem bestimmten Punkt des Rades (1) umfasst,
wobei die erste und die zweite Masse (M1, M2) von-
einander entlang der Achse (2) des Rades (1) ge-
trennt sind.

System gemal Anspruch 10, dadurch gekenn-
zeichnet, dass es Mittel zur Berechnung (17; 44)
einer ersten und einer zweiten von dem Rad (1) zu
entfernenden simulierten Masse (MS1, MS2) zur
Korrektur der Unwucht des Rades (1) unter Arbeits-
bedingungen und der entsprechenden ersten und
zweiten simulierten Phase (FS1, FS2) umfasst.

System gemalR Anspruch 11, dadurch gekenn-
zeichnet, dass es Mittel zum Prifen (19; 46; 50; 51)
der ersten und zweiten simulierten Masse (MS1,
MS2) der Unwucht-Akzeptanz mit Bezug auf einen
ersten und zweiten Unwucht-Alzeptanzwert (M1
M2,,,2x) umfasst.

max,

System gemal Anspruch 11 oder 12, dadurch ge-
kennzeichnet, dass es ein Schneidmaschinen-
werkzeug zum Entfernen der ersten und zweiten si-
mulierten Masse (MS1, MS2) von dem Rad (1) zum
Ausgleich der Unwucht umfasst, wenn mindestens
eine aus der ersten und der zweiten Masse (MS1,
MS2) nicht kleiner ist als der entsprechende erste
und zweite Unwucht-Akzeptanzwert (M1
M2

max»

max)-

System gemaR Anspruch 13, dadurch gekenn-
zeichnet, dass das Schneidmaschinenwerkzeug
(24) Sensoren (36, 37; 36, 37, 39) zum Feststellen
einer Unwucht, eine Prifeinheit (35) zum Berechnen
der ersten und zweiten simulierten Masse (MS1,
MS2) und der entsprechenden ersten und zweiten
Phase (FS1, FS2) und der ersten und zweiten Ko-
ordinaten (C1, C2) der ersten und zweiten simulier-
ten Masse (MS1, MS2) sowie eine numerische
Steuerung (38) umfasst, die geeignet ist, diese Ko-
ordinaten aufzunehmen; wobei das Schneidmaschi-
nenwerkzeug (24) geeignet ist, den Schlicht-Bear-
beitungsvorgang durchzufiihren, die Unwucht zu
prifen und schlie3lich die erste und zweite simulierte
Masse (MS1, MS2) zu entfernen,

System gemal Anspruch 13, dadurch gekenn-
zeichnet, dass das Schneidmaschinenwerkzeug
(24) Sensoren zur Feststellung der dynamischen
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Unwucht (36, 37; 36, 37, 39) und Mittelt zum Berech-
nen der ersten und zweiten Masse in Entsprechung
zu einer ersten und einer zweiten Ebene (P1, P2)
entlang der Achse (2) des Rades (1) umfasst.

Revendications

Procédé de fabrication de roues en alliage pour des
véhicules a moteur, chaque roue (1) comprenant un
moyeu (3) et une jante (5); le procédé comportant le
fait de réaliser une opération de finition a I'aide d’'une
machine-outil de découpe; le procédé comprenant
les étapes qui consistent a mesurer le balourd de
ladite roue (1), et vérifier si ledit balourd est inférieur
a une valeur (M1, M2,,,) d’acceptabilite de ba-
lourd au moyen d’une unité de commande (35); cal-
culer une masse (M1; M2) a retirer et la phase (F1;
F2) respective par rapport a un point déterminé sur
laroue (1); ledit balourd étantidentifié par ladite mas-
se (M1; M2) et par ladite phase (F1; F2); le procédé
étant caractérisé par le fait de calculer une premiére
masse et une deuxiéme masse (M1, M2) a retirer et
les premiére et deuxieme phases (F1, F2) respecti-
ves, lesdites premiére et deuxiéme masses (M1, M2)
étant écartées I'une de l'autre le long de I'axe (2) de
la roue (1).

Procédé selon la revendication 1, caractérisé par
le fait de calculer des premiére et deuxieme masses
simulées (MS1, MS2) et les premiére et deuxieme
phases simulées (FS1, FS2) respectives dans des
conditions de fonctionnement de la roue (1); lesdites
premiéere et deuxiéme masses simulées (MS1, MS2)
étant écartées I'une de l'autre le long de I'axe de la
roue; et de retirer la premiére masse simulée (MS1)
lorsque la premiére masse simulée (MS1) n’est pas
inférieure & une premiére valeur (M1,,,,,) d’accepta-
bilité de balourd et de retirer la deuxieme masse si-
mulée (MS2) lorsque la deuxieme masse simulée
(MS2) n’est pas inférieure a une deuxiéme valeur
(M2,,,4x) d’acceptabilité de balourd.

Procédé selon la revendication 2, caractérisé par
le fait de retirer les premiere et deuxiéme masses
simulées (MS1; MS2) de la roue (1) afin de compen-
ser le balourd lorsque ce dernier n’est pas accepta-
ble.

Procédé selon la revendication 3, caractérisé en
ce que le processus de I'usinage de finition, la véri-
fication du balourd et le retrait éventuel des premiere
et deuxiéme masses simulées (MS1, MS2) sont ef-
fectués sur une seule machine-outil (24) de décou-

pe.

Procédé selon I'une des revendications 2 a 4, ca-
ractérisé par le fait de calculer les premiére et
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11.

deuxiéme masses simulées (MS1, MS2) en fonction
des premiére et deuxieme masses (M1, M2) et des
premiére etdeuxieme phases (F1,F2) etdelamasse
d’'une valve (MV) et la phase de la valve (FV).

Procédé selon 'une quelconque des revendications
2ab5, caractérisé parle faitde calculer des premiére
et deuxiéme géométries (G1, G2) des premiere et
deuxiéme masses simulées (MS1, MS2) respectives
en fonction de la géométrie (GR) de la roue (1) et du
poids spécifique (PR) de la roue (1).

Procédé selon la revendication 6, caractérisé par
le fait de calculer les premiére et deuxieme géomé-
tries (G1, G2) desdites premiére et deuxieme mas-
ses simulées (MS1, MS2) en fonction du type d’usi-
nage (LT) sélectionné.

Procédé selon la revendication 7, caractérisé par
le fait de déterminer les premiére et deuxieme coor-
données (C1; C2) desdites premiére et deuxieme
géométries (G1, G2) par rapport a un point de réfé-
rence sur la roue (1).

Procédé selon la revendication 8, caractérisé par
le fait de transférer les premiére et deuxiéme coor-
données (C1; C2) a une commande numérique (38)
de la machine-outil (24) de découpe.

Systéme de fabrication de roues en alliage pour des
véhicules a moteur, chaque roue (1) comprenant un
moyeu (3) et une jante (5); le systeme comprenant
une machine-outil de découpe pour effectuer une
opération de finition; le systeme comprenant des
moyens (14; 40) pour détecter le balourd de ladite
roue (1) et des moyens (19; 46; 50; 51) pour vérifier
si ledit balourd coincide avec une valeur (M1,
M2,,,.x) d’acceptabilité de balourd; des moyens pour
calculer une masse (M1; M2) a retirer et la phase
respective (F1; F2) par rapport a un point déterminé
sur la roue (1); ledit balourd étant identifié par ladite
masse (M1; M2) et par ladite phase (F1; F2); le sys-
téme étant caractérisé par le fait de comprendre
des moyens pour calculer une premiére masse et
une deuxiéme masse (M1, M2) a retirer et les pre-
miére et deuxiéme phases (F1, F2) respectives par
rapport a un point déterminé de la roue (1), lesdites
premiére et deuxieme masses (M1, M2) étant écar-
tées I'une de I'autre le long de I'axe (2) de la roue (1).

Systéme selon la revendication 10, caractérisé par
le fait de comprendre des moyens (17; 44) pour cal-
culer des premiére et deuxiéme masses simulées
(MS1, MS2) a retirer de la roue (1) afin de corriger
le balourd de la roue (1) dans des conditions de fonc-
tionnement et des premiere et deuxiéme phases si-
mulées (FS1, FS2) respectives.
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Systéme selon la revendication 11, caractérisé par
le fait de comprendre des moyens (19; 46; 50; 51)
pour vérifier les premiere et deuxieme masses simu-
lées (MS1, MS2) de I'acceptabilité de balourd par
rapport a des premiére et deuxiéme valeurs (M1,
M2,,.,) d'acceptabilité de balourd.

Systéme selon les revendications 11 ou 12,
caractérisé par le fait de comprendre une machine-
outil de découpe destinée a retirer lesdites premiére
et deuxieme masses simulées (MS1; MS2) de ladite
roue (1) pour compenser le balourd, lorsqu’au moins
I'une des premiére et deuxieme masses (MS1, MS2)
n’est pas inférieure aux premiére et deuxiéme va-
leurs (M1,,40 M2,,,,) d’acceptabilité de balourd.

Systéme selon la revendication 13, caractérisé en
ce que ladite machine-outil (24) de découpe com-
prend des capteurs (36, 37; 36, 37, 39) pour détecter
le balourd, une unité de commande (35) pour calcu-
ler les premiére etdeuxiéeme masses simulées (MS1,
MS2) et les premiére et deuxiéme phases (FS1,
FS2) respectives ainsi que les premiére et deuxieme
coordonnées (C1, C2) desdites premiére et deuxie-
me masses simulées (MS1, MS2), etune commande
numérique (38) adaptée pour I'obtention desdites
coordonnées; ladite machine-outil (24) de découpe
étant adaptée pour effectuer 'opération de I'usinage
de finition, vérifier le balourd et éventuellement reti-
rer les premiére et deuxiéeme masses simulées
(MS1, MS2).

Systéme selon la revendication 13, caractérisé en
ce que ladite machine-outil (24) de découpe com-
prend des capteurs pour détecter le balourd dyna-
mique (36, 37; 36, 37, 39) et des moyens pour cal-
culer les premiére et deuxié¢me masses en rapport
avec des premier et deuxiéme plans (P1, P2) le long
de I'axe (2) de ladite roue (1).
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Fig.l

Fig.4
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