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shown in Fig. 3 has been proposed in the art. In the method, the machining
solution 5 is sufficiently BACKGROUND OF THE INVENTION
supplied to the cuffing part of the workpiece, thus preventing the abrasive
grains from staying in and This invention relates to a method of prevent-
5   sticking to the gaps between the machined parts of ing a machining
solution from staying and sticking  the workpiece. However, the method is
still disad- at the machined part of a workpiece and preventing  vantageous
in that it is rather troublesome to lay the machining solution from
deteriorating in ma-   the wire 1 over the rollers and to set the workpiece
chining capacity.                                  3 at the machining
position, and the thin plates One example of a conventional method of cut-
10  formed by cutting are liable to incline, and the ting a brittle
material such as semiconductor ma-  inclination of the thin plates cannot
be positively terials, magnetic materials, ceramics and glass is
prevented. as follows: A wire and a brittle material to be        U.S.
Patent No. 4, 655, 191 to Wells et al has machined (hereinafter referred to
as "a workpiece",  disclosed a method of cuffing a workpiece accord- when
applicable) are abutted against each other  15  ing to the first part of
claim 1. In the method, the with a machining solution interposed
therebetween,  machining  solution flows sufficiently into the and, under
this condition, while they are recipro-  wedge-shaped space. However, the
method is also cated relative to each other, the brittle material is
disadvantageous in the following point: The gaps lapped with abrasive
grains in the machining solu-  formed in the workpiece by machining provide
pas- tion.                                         20  sages for the
machining solution; that is, the gaps In the conventional method, the wire
is pushed  are not positively immersed in the machining solu- by the
workpiece from below. As shown in Fig. 1, a  tion pooled. Therefore, the
abrasive grains are lia- wire 1 is wound over a plurality of grooved
rollers 2  ble to stay in and stick to the gaps. Accordingly, in (for
instance three rollers) several turns with a  removing the wire from the
workpiece, it may predetermined pitch, and the wire 1 thus laid is  25
scratch or crack the machined surface. reciprocated straightly while the
workpiece 3 is pushed against the wire 1. In this operation, a    SUMMARY
OF THE INVENTION plurality of nozzles 4 held above the workpiece 3 jet a
machining solution 5 to the workpiece 3, so      Accordingly, an object of
this invention is to that the latter 3 is cut by the abrasive grains in the
30  eliminate the above-described difficulties accom- machining solution 5.
panying a conventional brittle material machining In the method, as shown
in Fig. 2, a wedge-     method. shaped space 10 is formed between the wire
1 and       More specifically, an object of the invention is the workpiece
3 downstream  of the wire 1 as       to provide a brittle material
machining method in viewed in the direction of movement of the wire 1.  35
which a machining solution is sufficiently applied to The wedge-shaped
space 10 is located below the     a machining part of a workpiece, in
removing a wire 1, and therefore it is rather difficult for the  wire from
the workpiece the machined surface is machining solution 5 to go into the
space 10. On   prevented from being scratched or cracked, the the other
hand, the abrasive grains may stay in and  machining solution is prevented
from deterioration stick to the gaps between the machined parts of  40  in
machining capacity, and the machining operation the workpiece 3, and the
thin plates formed may    can be achieved with high efficiency and high
incline. As a result, when the workpiece 3 is dis-  accuracy. engaged from
the wire 1 after machined, the           The foregoing object and other
objects of the machined surface may be scratched or cracked by    invention
have been achieved by the provision of a the wire 1. In order to overcome
this difficulty, the   45   method of cutting a workpiece of brittle
material workpiece 3 machined is washed with cleaning oil   according to
the features of claim 1. for a long period of time; however, it is
impossible   According to the method of the invention, the to completely
remove the abrasive grains from the  abrasive grains are allowed to
sufficiently go into gaps, and therefore it is impossible to completely
the wedge-shaped spaces which are formed be- prevent the  machined
surfaces  from  being   50  tween the wire and the workpiece alternately at
scratched or cracked.                              both ends of the cutting
portion, with the result that In the washing operation, the cleaning
solution is  the machining accuracy and efficiency are im- mixed with the
machining solution 5, thus reducing  proved. Furthermore, the workpiece is
suspended the service life of the latter 5.                  over the wire,
and therefore the workpiece will In view of the foregoing, in order to
positively  55  never be inclined. In addition, the machined portion supply
the machining solution 5 to a cutting part of  is kept immersed in the
machining solution, the the workpiece, a method of machining a workpiece
difficulty that the abrasive grains stay in and stick in a
machining-solution supplying vessel 6 as      to the gaps in the machined
portion of the work- 2  



3                 EP 0 432 288 B1                    4 piece can be
positively prevented.                 machining position, the dancer
rollers 15 and 22 The nature, principle and utility of the invention  are
suspended by the wire 1 in such a manner that will become more apparent
from the following de-   they are movable vertically, and they are pulled
tailed description when read in conjunction with the  downwardly by tension
wires 29 and 30 with pre- accompanying drawings, in which like parts are
5   determined tensile forces, respectively. The pre- designated by like
reference numerals.             determined tensile forces are detected by
tension sensors 37 and 38 provided, for instance, at the BRIEF DESCRIPTION
OF THE DRAWINGS                  guide rollers 14 and 23, respectively.
More specifi- cally, the tensile forces are detected as the radial In the
accompanying drawings:             to  loads of the axes of the guide
rollers 14 and 23, Figs. 1 and 3 are diagrams for a description of
respectively. The tensile forces thus detected are the principle of a
conventional method of cutting  adjusted to aimed values by means of
tension a workpiece of brittle material;                rollers 31 and 32,
electromagnetic powder clutches Fig. 2 is an enlarged view showing a
portion of a  33 and 34, and tension motors 35 and 36, respec- workpiece
which is cut according to the conven-  15  tively. Displacement sensors 46
and 47 are pro- tional method;                                   vided at
the dancer rollers 15 and 22, respectively. Fig. 4 is an explanatory
diagram outlining the      A main motor 39 drives the lower grooved
arrangement of a machining apparatus practic-   roller 2 in a reciprocation
mode, so that the wire 1, ing a method of cutting a brittle material
accord-  while being reciprocated between the two upper ing to this
invention;                      20  grooves rollers 2 and 2, is
intermittently moved on. Fig. 5 is an explanatory diagram for a descrip-  A
workpiece 3 to be machined is pushed against tion of the principle of the
method of the inven-  the wires 1 between the grooved rollers 2 and 2 tion;
from above. The workpiece 3 is secured to the Fig. 6 is an explanatory
diagram, partly as a    lower end of a workpiece holder 9 for instance by
block diagram, showing motor control circuits  25  bonding. The workpiece
holder 9 is secured to a Z- employed in the method of the invention;
axis slider 40, and it is movable vertically by Fig. 7 is an explanatory
diagram showing the     means of a suspending wire 41, guide rollers 42,
reciprocation of a wire in the method of the     43 and 44, and a Z-axis
motor 45. In machining the invention; and
workpiece 3, the Z-axis motor 45 lowers the work- Fig. 8 is an enlarged
view showing a portion of a   30  piece holder 9 gradually as the machining
opera- workpiece which is cut according to the method  tion advances. of
the invention.                                   On the other hand, lapping
free abrasive grains are mixed with a machining solution 5, so that the
DETAILED DESCRIPTION OF THE INVENTION              latter is placed in
slurry state. As shown in Fig. 5, 35  the machining solution in slurry
state is supplied Figs. 4 and 5 show the arrangement of a ma-     through
nozzles 4 provided above the workpiece 3 chining apparatus which practices
a method of      to a machining position. The machining solution machining
a brittle material according to the inven-  thus supplied is stored in a
machining solution tion.
pooling vessel 7 below the workpiece 3, and then As shown in Fig. 4, a wire
1 is supplied from a   40  returned into a machining solution supply tank
wire supply reel 11, and the wire 1 thus supplied is  while flowing over
the machining solution pooling extended over a traverse roller 13, a guide
roller  vessel 7. The machining solution may be recov- 14, a dancer roller
15 and guide rollers 16, 17 and  ered through the lower portion of the
pooling vessel 18 and then wound over a plurality of grooved      7. An
ultrasonic device 8 is provided under the rollers 2 (three rollers 2 in
Fig. 4). The wire thus   45  pooling vessel 7. wound is laid over guide
rollers 19, 20 and 21, a      As shown in Fig. 6, motor control circuits
48, dancer roller 22, a guide roller 23 and a traverse  49, 50, 51 and 52
are connected to the motors 25, roller 25 and wound on a wire take-up reel
12. The  26, 39, 35 and 36, respectively. The motor control wire supply
reel 11 and the wire take-up reel 12   circuits 48, 49, 51 and 52 are
connected to the are continuously rotated by reel motors 25 and 26   50
displacement sensors 46 and 47 and the tension in a wire supply direction
and in a wire take-up   sensors 37 and 38, respectively, for feedback con-
direction, respectively, at constant speed. Traverse  trol. motors 27 and
28 are provided for the traverse        The motor control circuit 50
operates to turn rollers 13 and 24 to reciprocate the latter 13 and 24  the
driving grooved roller 2 in forward and reverse axially thereby to shift
the wire 1 in the widthwise  55  directions periodically, thereby to move
the wire 1 directions of the reels 11 and 12, whereby the wire  in a
reciprocation mode. That is, the main motor 39 1 is wound flat over the
rollers 2. In order to absorb  is rotated as shown in Fig. 7. More
specifically, the the shift of the wire during its reciprocation at the
motor 39 is rotated in the forward direction for a 
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of time, and rotated in the reverse  perform smooth speed control; that is,
they control direction for a period of time shorter than the   the wire
supplying motion on a sine or cycloid preceding period of time, thus
completing one cy-  curve. cle of rotation. This cycle of rotation is
repeatedly  When the wire 1 is intermittently fed while carried out. As a
result, the wire 1, while being   5   being reciprocated, the workpiece 3
is pushed reciprocated, is moved from the wire supply reel   against the
wire from above. Therefore, the wire 1 11 to the wire take-up reel 12. And,
between the   applies the abrasive grains of the machining solu- two upper
grooved rollers 2 and 2, the wire cuts   tion to the workpiece 3 while
being reciprocated, so the workpiece 3 while being pushed against the
that the workpiece 3 is cut by lapping. During the latter 3.
10  cutting operation, as shown in Fig. 8 a wedge- In the workpiece cutting
operation, the wire 1 is  shaped space 10 is formed between the wire 1 and
tensioned by the motor control circuit 51 and the  the workpiece 3
downstream of the wire as viewed tension motor 35 on the wire supply side,
and by   in the direction of movement, and the machining the motor control
circuit 52 and the tension motor  solution 5 goes into the wedge-shaped
space 10 36 on the wire take-up side. Accordingly, although   15  thus
formed, so that the abrasive grains are suffi- being reciprocated as
described above, the wire 1  ciently applied to the cutting part. When the
wire 1 is tensioned as required in moving backwards and   is moved in the
opposite direction during reciproca- forwards, and in changing the
direction of move-   tion, a wedge-shaped space 10 is formed on the ment,
on the wire supply side and on the wire take-  other side. That is, the
wedge-shaped space 10 is up side. The tensile forces given to the wire 1
can   20  formed between the wire and the workpiece down- be determined to
suitable target value by the motor  stream of the wire 1 as viewed in the
direction of control circuits 51 and 52.                        movement
thereof, at all times. Thus, as the wire 1 In reciprocation of the wire 1,
the motors 25  is reciprocated, the wedge-shaped spaces are and 26 are
rotated in the wire supply direction and  formed on both sides of the
cutting part, thus in the wire take-up direction, respectively, so that  25
allowing the cutting part to receive the machining the wire 1 is moved on.
The shift of the wire 1    solution 5 sufficiently. As a result, the
workpiece which may be caused at the machining position      can be
uniformly cut. during reciprocation is absorbed by the vertical       The
machined portion of the workpiece, name- movement of the dancer rollers 15
and 22. Accord-  ly, a plurality of thin plates are kept immersed in ingly,
the wire supply reel 11 and the wire take-up   30  the machining solution 5
in the machining solution reel 12 may turn only in the wire supply
direction  pooling vessel 7. The machining solution 5 in the and in the
wire take-up direction. When the dancer  vessel 7 being oscillated by the
ultrasonic device 8 rollers 15 and 22 are moved vertically, the motor  is
fluidized. control circuits 51 and 52 for tension generation      As was
described above, the abrasive grains operate to apply predetermined forces
to the danc-  35  can readily go into the wedge-shaped space 10 er rollers
15 and 22 substantially irrespective of the  between the wire 1 and the
workpiece 3, and displacement thereof. Therefore, the wire 1 is ten-
therefore the machining accuracy and efficiency sioned correctly at all
times.                     are sufficiently improved even if the machined
por- When the amount of feed of the wire 1 from      tion of the workpiece
is not immersed in the ma- the wire supply reel 11 differs from the
predeter-  40  chining solution 5. The workpiece 3 is pushed mined value,
the dancer roller 15 is raised accord-  against the wire 1 from above while
being sus- ing to the difference. The position of the dancer  pended, and
therefore the plurality of thin plates roller 5 thus raised is detected by
the displacement  formed by machining will not be inclined by their sensor
46 and applied, as a feedback data, to the  own weights, and accordingly
the gaps between motor control circuit 48. As a result, the speed of  45
the thin plates are maintained uniform at all times. the motor 25 is
increased according to the dif-    In addition, the thin plates are
immersed in the ference of the amount of feed from the predeter-
machining solution 5 in the machining solution mined value. Similarly, when
the amount of winding  pooling vessel 7, so that they are positively free
the wire 1 by the wire take-up roller 12 is de-    from  the difficulty
that the abrasive grains are creased, the dancer roller 22 is gradually
lowered   50  stayed in and stuck to the gaps. Accordingly, the during
vertical movement, and the position of the  probability that the machined
surface is scratched dancer roller 22 thus lowered is detected by the   or
cracked in removal of the workpiece from the displacement sensor 47. The
position thus detect-  wires 1 is smaller by 4 to 5% than that in the ed is
applied, as feedback data, to the motor      conventional machining method.
Moreover, the control circuit 49, as a result of which the wire take-  55
method of the invention can substantially prevent up motor 26 is
accelerated as much to wind the     the machined surfaces from being
smudged by the 



wire 1. In this operation, in order to realize smooth  abrasive grains.
reciprocation, the motor control circuits (28 and 29) 4    7
EP 0 432 288 B1                    8 The ultrasonic device 8 on the bottom
of the       characterized by machining solution pooling vessel 7
oscillates the     immersing the cut portion of said workpiece machining
solution 5 in it, so that foreign matters   into machining solution
provided in a machin- such as chips from the workpiece 3 or particles
ing solution tooling vessel (7) which is ar- formed by the friction of the
wire 1 and the rollers   5  ranged below said workpiece (30) so that said
are separated from the abrasive grains, whereby        abrasive grains do
not adhere to said cut por- the machining solution is prevented from being
tion of said workpiece. deteriorated in cutting capacity, and the service
life of the machining solution is lengthened about three  2. A method as
claimed in claim 1 further com- times. Furthermore, since the machining
solution 5   10  prising the step of applying ultrasonic waves to in the
vessel 7 is kept fluidized by the ultrasonic    said machining solution (5)
during cutting, said device 8, the difficulty that the abrasive grains stay
ultrasonic  waves  freeing  abrasive  grains in and stick to the gaps
between the thin plates       lodged in said gaps formed in said cut
portion formed by machining the workpiece can be effec-        of said
workpiece. tively eliminated.                             15 In the
above-described embodiment, the ma-      3. A method as claimed in claim 2,
in which an chining solution 5 is oscillated at the machining
ultrasonic device (8) generating said ultrasonic solution pooling vessel 7;
however, it should be       waves is provided for said machining solution
noted that the invention is not limited thereto or     pooling vessel (7)
disposed below said work- thereby. That is, the ultrasonic oscillation may
be   20  piece (3). given to the machining solution at any point in the
machining solution circulation route. The ultrasonic  PatentansprUche
oscillation will clean the machined portion of the workpiece; however, it
may be cleaned more effec-  1. Verfahren zum Schneiden von spr6den Mate-
tively by a method in which, after the workpiece   25  rialien zur
DurchfUhrung mit einer Vorrichtung has been machined, the machining
solution 5 is         zum Schneiden von spr6den Materialien mit discharged
from the apparatus, and a machining         einem WerkstUck (3), wobei ein
Draht (1), wel- solution including no free abrasive grains is sup-     cher
von einer Drahtversorgungsrolle (11) ge- plied thereinto.
liefert wird, Uber eine Vielzahl von eingeschnit- Furthermore, in Fig. 4,
the workpiece 3 pushes   30  tenen Rollen gewickelt ist und auf eine Draht-
the wires 1 from above; however, the same effect       aufnahmerolle (12)
gewickelt ist, und wobei der can be obtained by holding the workpiece 3
sta-        Draht (1) und das WerkstUck zwischen diesen tionary and pushing
the wires 1 against it from        eingeschnittenen Rollen (2)
gegeneinander ge- below.
drUckt sind, und wobei weiterhin eine Bearbei- While there has been
described in connection   35  tungslisung (5), welche Schleifkdmer enthAlt,
with the preferred embodiment of the invention, it     dem WerkstUck
zugeliefert wird, um dieses zu will be obvious to those skilled in the art
that       schneiden, und wobei weiterhin das WerkstUck various changes and
modifications may be made          (3) von oben her abwArts gerichtet gegen
den therein without departing from the invention, and      Draht (1)
mittels eines AndrUckgliedes ge- the appended claims define the scope of
the inven-  40  drUckt ist, welches oberhalb des Werksticks tion.
angeordnet ist, dadurch  gekennzelchnet, daS der geschnittene Teil des
WerkstUcks in Claims                                                 die
Bearbeitungsl6sung eingetaucht ist, welche in einem
Bearbeitungslosungsbehalter (7) vor- 1. A method which is carried out with
an appara-  45   gesehen ist, welcher unterhalb des WerkstUcks tus for
cutting a brittle material-comprising      (3) angeordnet wird, so daB die
Schleifk6rner workpiece (3) in which a wire (1) supplied from    an dem
geschnittenen Teil des WerkstUcks a wire supply reel (11) is wound over a
plural-    nicht festh~ngen. ity of grooved rollers (2) and wound on a wire
take-up reel (12) and wherein said wire (1) and   50  2. Verfahren nach
Anspruch 1, dadurch gekenn- said workpiece are pushed against each other
zeichnet, daB wahrend des Schneidens Ultra- between said grooved rollers
(2) and wherein a     schallwellen an die Bearbeitungsl6sung (5) an-
machining solution (5) containing abrasive         gelegt werden, wobei die
Ultraschallwellen die grains is supplied to said workpiece for cutting
Schleifkorner befreien, welche in Spalten fest- 



same and wherein said workpiece (3) is push-  55   hangen, die in dem
geschnittenen Teil des ed downwardly against said wire (1) from
WerkstUcks ausgebildet sind. above with a pushing member positioned above
said workpiece, 5    7                 EP 0 432 288 B1
8 The ultrasonic device 8 on the bottom of the         characterized by
machining solution pooling vessel 7 oscillates the      immersing the cut
portion of said workpiece machining solution 5 in it, so that foreign
matters    into machining solution provided in a machin- such as chips from
the workpiece 3 or particles        ing solution tooling vessel (7) which
is ar- formed by the friction of the wire 1 and the rollers   5  ranged
below said workpiece (30) so that said are separated from the abrasive
grains, whereby         abrasive grains do not adhere to said cut por- the
machining solution is prevented from being          tion of said workpiece.
deteriorated in cutting capacity, and the service life of the machining
solution is lengthened about three  2. A method as claimed in claim 1
further com- times. Furthermore, since the machining solution 5   10
prising the step of applying ultrasonic waves to in the vessel 7 is kept
fluidized by the ultrasonic     said machining solution (5) during cutting,
said device 8, the difficulty that the abrasive grains stay  ultrasonic
waves  freeing  abrasive  grains in and stick to the gaps between the thin
plates       lodged in said gaps formed in said cut portion formed by
machining the workpiece can be effec-         of said workpiece. tively
eliminated.                              15 In the above-described
embodiment, the ma-       3. A method as claimed in claim 2, in which an
chining solution 5 is oscillated at the machining       ultrasonic device
(8) generating said ultrasonic solution pooling vessel 7; however, it
should be        waves is provided for said machining solution noted that
the invention is not limited thereto or      pooling vessel (7) disposed
below said work- thereby. That is, the ultrasonic oscillation may be   20
piece (3). given to the machining solution at any point in the machining
solution circulation route. The ultrasonic  Patentansprbche oscillation
will clean the machined portion of the workpiece; however, it may be
cleaned more effec-   1. Verfahren zurm Schneiden von spr6den Mate- tively
by a method in which, after the workpiece   25   rialien zur Durchfthrung
mit einer Vorrichtung has been machined, the machining solution 5 is
zum Schneiden von spr6den Materialien mit discharged from the apparatus,
and a machining          einem WerkstEck (3), wobei ein Draht (1), wel-
solution including no free abrasive grains is sup-      cher von einer
Drahtversorgungsrolle (11) ge- plied thereinto.
liefert wird, Uber eine Vieizahl von eingeschnit- Furthermore, in Fig. 4,
the workpiece 3 pushes   30  tenen Rollen gewickelt ist und auf eine Draht-
the wires 1 from above; however, the same effect        aufnahmerolle (12)
gewickelt ist, und wobei der can be obtained by holding the workpiece 3
sta-         Draht (1) und das WerkstUck zwischen diesen tionary and
pushing the wires 1 against it from         eingeschnittenen Rollen (2)
gegeneinander ge- below.
drlckt sind, und wobei weiterhin eine Bearbei- While there has been
described in connection   35    tungslisung (5), welche Schleifk6rner
enthAlt, with the preferred embodiment of the invention, it      dem
WerkstUck zugeliefert wird, um dieses zu will be obvious to those skilled
in the art that        schneiden, und wobei weiterhin das WerkstUck various
changes and modifications may be made           (3) von oben her abwdrts
gerichtet gegen den therein without departing from the invention, and
Draht (1) mittels eines Andrickgliedes ge- the appended claims define the
scope of the inven-   40  drOckt ist, weiches oberhalb des WerkstUcks tion.
angeordnet ist, dadurch  gekennzeichnet, daB der geschnittene Teil des
WerkstOcks in Claims                                                  die
Bearbeitungsl6sung eingetaucht ist, welche in einem
Bearbeitungsl6sungsbehAlter (7) vor- 1. A method which is carried out with
an appara-   45   gesehen ist, welcher unterhalb des WerkstUcks tus for
cutting a brittle material-comprising       (3) angeordnet wird, so daB die
Schleifk6rner workpiece (3) in which a wire (1) supplied from     an dem
geschnittenen Teil des WerkstUcks a wire supply reel (11) is wound over a
plural-     nicht festhAngen. ity of grooved rollers (2) and wound on a
wire take-up reel (12) and wherein said wire (1) and   50  2. Verfahren
nach Anspruch 1, dadurch gekenn- said workpiece are pushed against each
other        zeichnet, daB wahrend des Schneidens Ultra- between said
grooved rollers (2) and wherein a      schallwellen an die
Bearbeitungsl6sung (5) an- 



machining  solution  (5) containing  abrasive       gelegt werden, wobei
die Ultraschallwellen die grains is supplied to said workpiece for cutting
Schleifkorner befreien, welche in Spalten fest- same and wherein said
workpiece (3) is push-   55   hAngen, die in dem  geschnittenen Teil des ed
downwardly against said wire (1) from            WerkstUcks ausgebildet
sind. above with a pushing member positioned above said workpiece, 5    9
EP0432288B1                          10 &  Verfahren nach Anspruch 2,
dadurch gekenn- zelchnet, daB elne Ultraschallvorrichtung (8) zur Erzeugung
der Ultraschallwellen flr den Bearbeitungsl6sungsbeh~lter (7) vorgesehen
ist, welcher unterhalb des Werkstucks (3) an-   5 geordnet ist.
Revendlcatlons 1. Procede qui est mis en oeuvre avec une mac-   lo nine
servant A decouper une piece (3) compo- see d'une matiere fragile, dans
lequel un fil (1) alimente en provenance d'une bobine (1 1) d'alimentation
de fil s'enroule sur une pluralit6 de rouleaux A gorges (2) et s'enroule
sur une   15 bobine (12) d'enroulement du fil, dans lequel ledit fil (1) et
ladite piece sont pouss6s l'un contre l'autre entre lesdits rouleaux &
gorges (2), dans lequel une solution d'usinage (5) contenant des grains
abrasifs est acheminee a   20 ladite piece pour decouper celle-ci, et dans
lequel ladite piece (3) est pouss6e vers le bas contre ledit fil (1), par
dessus, & I'aide d'un 6l6ment de poussee positionn6 au-dessus de ladite
pibce,                                25 caracterise en ce qu'on immerge la
portion coupee de ladite piece dans une solution d'usinage pla- cee dans un
bac collecteur de solution d'usina- ge (7) qui est dispos6 au-dessous de
ladite   30 pibce (3 ), de sorte que les grains abrasifs n'adhbrent pas &
ladite partie coup6e de ladite piece. 2. Procede selon la revendication 1,
comprenant   35 en outre la phase consistant A faire agir des ondes
ultrasonores sur ladite solution d'usina- ge (5) pendant la coupe, lesdites
ondes ultra- sonores liberant les grains abrasifs loges dans lesdites
fentes qui sont formees dans ladite   40 partie coupee de ladite pibce. 3
Procede selon la revendication 2, dans lequel un dispositif a ultrasons (8)
qui engendre lesdi- tes ondes ultrasonores est prevu pour agir sur   45
ledit bac collecteur de solution d'usinage (7) dispose sous ladite piece
(3). 50 55 6    


