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:EWART KOLASCH & BIRCH The invention relates to a device for vibration control in a 
machine for cutting, said machine comprising a cutting tool 

FALLS CHURCH’ VA 22040-0747 (Us) supported by a tool holder. The device comprises a control 
_ unit and converting means Wh1Ch are connectible to the 

(21) Appl' NO" 09/838’328 control unit and comprise a vibration sensor and an actuator. 
- The actuator comprises an active element Wh1Ch converts an 22 Fld: A .20 2001 

( ) 1 6 pr ’ AC. voltage supplied by the control unit to the actuator into 
Related US Application Data dimensional changes. Said active element is adapted to be 

embedded in the body of the tool holder and in such manner 
(63) Continuation of application NO_ pCT/SE99/01883, that said dimensional changes impart turning moments to the 

?led on Oct' 19, 1999_ body of the tool holder. 

_ _ _ _ _ The invention further relates to a method for vibration 
(30) Foreign Application Priority Data C O ntr O1 in Cutting‘ 

Oct. 22, 1998 (SE) ........................................ .. 9803605-6 The invention also relates to a tool holder. 
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METHOD AND A DEVICE FOR VIBRATION 
CONTROL 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method and a 
device for vibration control, and more speci?cally a method, 
a device and a tool holder for vibration control in cutting. 

BACKGROUND ART 

[0002] In cutting, such as turning, drilling, milling or 
planing, dynamic motion arises betWeen the tool and the 
Workpiece. The motion is largely due to the fact that the 
chip-forming process, i.e. the removal of the generally 
relatively hard material from the Workpiece, results in 
dynamic excitation of the tool, especially the tool holder. 
The dynamic excitation results in a dynamic motion, in the 
form of, for instance, elastic bending or torsion, of the tool 
and the tool holder. The chip-forming process is largely 
stochastic and the excitation appears in the form of tool 
vibrations and noise. In addition to thus causing problems in 
the Working environment, the dynamic motion also affects 
the evenness of the surface of the Workpiece and the service 
life of the tool. 

[0003] It is therefore important to reduce the dynamic 
motion as far as possible. It is knoWn that the vibration 
problem is closely connected With the dynamic stiffness in 
the construction of the machine and the material of the 
Workpiece. It has therefore been possible to reduce the 
problem to some extent by designing the construction of the 
machine in a manner that increases the dynamic stiffness. 

[0004] An important part of the construction is the actual 
tool holder. The cutting tool, for instance turning insert (or 
tooth), milling teeth or drilling teeth, is rigidly supported by 
the tool holder. Consequently the vibrations arising betWeen 
the cutting edge and the Workpiece are transferred almost 
completely to the tool holder. In many cases, it is the lack of 
dynamic stiffness of the tool holder that is a main problem. 

[0005] Efforts have therefore recently been made to 
increase the dynamic stiffness of the actual tool holder by 
means of active technique in order to control the response of 
the tool. This means that active control of the tool vibrations 
is applied. 

[0006] The active control comprises the introduction of 
secondary vibrations, or countervibrations, in the tool by 
means of a secondary source Which is often called actuator. 
The actuator is operated in such manner that the countervi 
brations interfere destructively With the tool vibrations. 

[0007] Us. Pat. No. 4,409,659 discloses an example of 
such a control unit. An ultrasonic actuator is arranged on the 
tool holder and produces countervibrations in the tool. The 
operating current of the actuator is controlled according to 
physical parameters that are measured and by means of the 
Work of the actuator are kept Within de?ned limits. This 
construction is unWieldy since the actuator is a compara 
tively large component Which must be mounted on a suitable 
surface of the tool holder. Moreover, the directive ef?ciency 
is not quite distinct. 

[0008] JP-63,180,401 discloses a very different solution 
Where the actuator is built into the tool holder Which holds 
a turning insert. A laterally extending through hole Which is 
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rectangular in cross-section is formed in the tool holder. A 
pieZoelectric actuator, in series With a load detector, is ?xed 
betWeen the Walls that de?ne the hole in the longitudinal 
direction of the tool holder. The load detector detects the 
vibrations and is used by a control unit to generate, via the 
actuator, countervibrations Which reduce the dynamic 
motion. This construction necessitates a considerable modi 
?cation of the tool holder and indicates at the same time that 
the designer has not been aWare of the essence of the 
excitation process. In fact, the modi?cation counteracts the 
purpose of the construction by reducing the stiffness of the 
tool holder in the most important directions, above all 
vertically, Which in itself causes a greater vibration problem, 
or alternatively means that the dimensions of the tool holder 
must be increased signi?cantly in order to maintain the 
stiffness. During turning, the rotating Workpiece produces a 
doWnWardly directed force on the cutting edge. When the 
cutting edge offers resistance, material is broken aWay from 
the Workpiece. In this context, most of the vibrations arise. 
In JP-63,180,401, one imagines that the surface of the 
Workpiece is uneven (Wave-like) and thus mainly excites the 
tool holder in its longitudinal direction. Via the actuator, one 
generates an oscillation in opposition toWards the Wave 
pattern and thus obtains a constant cutting depth. 

[0009] There is thus a need for a solution Which controls 
the most essential vibrations in cutting, such as turning, 
milling, drilling or planing, and Which causes a minimum of 
negative effects, such as bulky projections of dynamically 
Weakening modi?cations, and still has a good effect. 

SUMMARY OF THE INVENTION 

[0010] An object of the present invention is to provide a 
device and a method for controlling of tool vibrations, said 
device and said method having no or at least a negligible 
negative effect on the dimensions of the tool. 

[0011] Another object of the present invention is to pro 
vide a device and a method for controlling of tool vibrations, 
said device and said method having no or at least a negli 
gible negative effect on the mechanical properties of the 
tool. 

[0012] A further object of the invention is to provide a 
device and a method for controlling of tool vibrations, said 
device and said method producing a directed and direct 
control of the tool vibrations. 

[0013] One more object of the invention is to provide a 
device and a method for controlling of tool vibrations, said 
device and said method enabling control of tool vibrations in 
an optional direction. 

[0014] The objects With regard to a device are achieved by 
a device for vibration control in a machine for cutting, said 
machine comprising a cutting tool supported by a tool 
holder, the device comprising a control unit and converting 
means Which are connectible to the control unit and com 
prise a vibration sensor and an actuator, and the actuator 
comprising an active element Which converts an AC. volt 
age supplied by the control unit across the actuator into 
dimensional changes. Said active element is adapted to be 
embedded in the body of the tool holder, and it is adapted to 
be embedded in such manner that said dimensional changes 
impart turning moments to the body of the tool holder. 

[0015] The objects With regard to a method are achieved 
by a method for vibration control in cutting, comprising the 
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steps of detecting the vibrations of a tool holder during 
cutting, and generating control vibrations in the tool holder, 
by means of at least one active element Which is electrically 
controllable to dimensional changes. The method is charac 
terised by the steps of embedding said active element in the 
body of the tool holder and, for generating the control 
vibrations, imparting turning moments to the body of the 
tool holder by generating at least one control voltage and 
applying the control voltage across said active element, and 
by varying the control voltage according to the detected 
vibrations. 

[0016] The idea of embedding, according to the invention, 
at least one active element in the tool holder implies a 
minimal modi?cation of the tool holder and at the same time 
uses the rapidity and the capability of changing dimensions 
of the active element in an optimal manner. The embedding 
makes it possible to transfer more ef?ciently the dimensional 
change direct to the body of the tool holder and With 
maximum ef?ciency. The prior-art technique according to 
JP-63,180,401 Where the actuator element is arranged freely 
except for the end Walls gives space for outWards bending of 
the actuator element, Whereby poWer is lost. The embedding 
is also advantageous by the device being useable in practice 
since it is protected against cutting ?uids and chips. The 
knoWn devices are possibly useable for laboratories, but not 
in the industry. 

[0017] The device is adapted to impart a turning moment 
to the tool holder through the arrangement of the active 
element/elements. The corresponding actuator element in 
JP-63,180,401 is deliberately arranged so that the dimen 
sional change occurs along the longitudinal axis of the tool 
holder, Which does not result in a turning moment. This 
depends on the above-mentioned lack of knowledge of What 
primarily causes the vibration problems. Thus one has not 
realised that the most important excitation forces have any 
other direction but parallel With said longitudinal axis. Even 
With this knowledge, the construction according to JP-63, 
180,401, hoWever, is not easily adjustable to any other kind 
of mounting than the one shoWn. 

[0018] The active element according to the invention can 
be made small. This makes it easy to build the active element 
into the tool holder When manufacturing the same Without 
any detrimental effect on the mechanical properties of the 
tool holder. Besides it Will be possible later to mount the 
element in existing tool holders. 

[0019] Moreover, the mounting Will be ?exible since the 
active element may be mounted With an optional orientation. 
Consequently it Will be possible to achieve maximum con 
trollability for vibrations of practically any direction What 
ever. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] The invention Will noW be described in more detail 
With reference to the accompanying draWings, in Which 

[0021] FIG. 1 exempli?es in a perspective vieW the appli 
cation of forces on a cutting tool; 

[0022] FIG. 2 is a schematic cross-sectional vieW of an 
embodiment of the invention applied to a tool for turning; 

[0023] FIG. 3 is a block diagram of controlling according 
to the embodiment in FIG. 2; 
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[0024] FIG. 4 illustrates a different embodiment of the 
invention applied to a tool for milling; and 

[0025] FIG. 5 is a schematic vieW of yet another embodi 
ment of the tool holder according to the invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 

[0026] A basic object of the invention is to counteract the 
arising of vibrations causing noise, Wear and uneven sur 
faces in connection With cutting of a Workpiece. The casual 
relation for the arising of vibrations in cutting has been 
described above. A correctly performed vibration control 
according to the invention obviates the problems and results 
in an excellent surface ?nish. 

[0027] FIG. 1 shoWs an example of forces to Which a tool 
1, in this case a turning insert, is exposed oWing to the 
Working of a Workpiece 2. The tool 1 is supported by a tool 
holder 3, With Which the tool 1 is rigidly connected. The 
Workpiece 2 rotates in the direction of arroW A. The tool 
holder 3 moves in a direction of feed indicated by arroW B. 
The rotation of the Workpiece 2 and the motion of the tool 
holder 3 together generate a resultant force as illustrated by 
arroW f. The resultant force f can be divided into components 
ff, fp and fv. As appears from FIG. 1, the dominating 
component is fV Which designates the force required to 
remove material from the Workpiece 2. 

[0028] FIG. 2 exempli?es an embodiment of the inventive 
device and hoW this embodiment is used in turning. FIG. 2 
is a schematic longitudinal cross-section of a tool in the form 
of a turning insert 21, and a tool holder in the form of a 
turning insert holder 23, Which correspond to the tool 1 and 
the tool holder 3, respectively, in FIG. 1. A rotating Work 
piece is shoWn in cross-section at 22. The inventive device 
is in this example arranged to reduce/counteract the vibra 
tions caused by the force component fV and indicated by 
arroW C. The device comprises converting means, Which 
consist of plate-shaped sensors 24, 25 and plate-shaped 
actuators 26, 27. The actuators 26, 27 comprise active 
elements, here one element each, Which in this embodiment 
consist of pieZoceramic elements Which change dimension 
When an electric voltage is applied across them. The dimen 
sional change is related to the voltage. A pieZoceramic 
element can in turn be designed as a unit or advantageously 
be made up as a so-called stack and/or of several partial 
elements. Thus, the element can be a solid body or a plurality 
of individual, but composed and interacting bodies. The 
sensors 24, 25 are pieZoelectric crystals Which generate an 
electric voltage When subjected to forces. The device further 
comprises a control unit 28 Which is electrically connected 
to the sensors 24, 25 and the actuators 26, 27 via a conduit 
29 containing a plurality of conductors. For the sake of 
clarity, only those conductors 30-33 are shoWn in the tool 
holder 23 Which are connected to the actuators 26, 27, but of 
course conductors are also arranged for the sensors 24, 25. 

[0029] The active elements, i.e. the pieZoceramic ele 
ments, 26, 27 are embedded in the tool holder 23. In this 
case, and as a preferred embodiment, the embedding is made 
by casting. The casting is carried out by forming for each 
active element 26, 27 a recess in the body of the tool holder 
23, Whereupon the active element 26, 27 is arranged therein 
and covered by casting. The active element 26, 27 is glued 
preferably to the bottom surface of the recess. The sensors 
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24, 25 are ?xed by casting in the same Way as the active 
elements. The conductors 30-33 are also cast into the tool 
holder 23. 

[0030] The converting means 24-27 are oppositely 
arranged in pairs and in parallel, in the form of one pair of 
sensors 24, 25 and one pair of actuators 26, 27. An upper 
sensor 24 of the sensors 24, 25 is arranged close to the upper 
side 23a of the tool holder 23, and a loWer sensor 25 of the 
sensors 24, 25 is arranged close to the underside 23b of the 
tool holder 23. The actuators 26, 27 are arranged corre 
spondingly, ie with an upper and a loWer actuator 26, 27 
arranged close to the upper side 23a and the underside 23b, 
respectively, of the tool holder 23. 

[0031] In FIG. 5 another advantageous embodiment is 
shoWn. The purpose of FIG. 5, Which is even more simpli 
?ed than the other ?gures, is to disclose a desirable posi 
tioning of the active elements in relation to the engagement 
of the tool holder in the machine, Which is here a turning 
lathe. As shoWn most schematically in a cut aWay vieW in 
FIG. 5, the tool holder 23 is held in a mounting recess 53 of 
the machine 51, and, more speci?cally, for example in a 
foundation or rigid part thereof. For comparing purposes the 
tool holder 23 of FIG. 5 is corresponding With the tool 
holder 23 of FIG. 2 and corresponding referentials are used. 
For sake of simplicity merely tWo active elements 26, 27 are 
shoWn, as indicated With dashed lines. The tool holder 23 is 
rigidly mounted in the machine 51, Which is symbolically 
shoWn With fastening screWs 55. What is speci?c for this 
embodiment is that the active elements 26, 27 are positioned 
along the length of the tool holder 23 in such a Way that they 
extend into the recess 53 When the tool holder 23 is properly 
mounted therein. Preferably about one half of each active 
element 26, 27 is placed inside of the recess 53 and the other 
half thereof is placed outside of the mouth 57 of the recess 
53. This is due to location of the maximum of the turning 
moment, and more speci?cally the bending, of the tool 
holder 23. It can be shoWn that this maximum is located at 
the very mouth 57 of the recess 53. Traditionally it has 
typically been assumed that the tool holder acts like a 
protrusion of the rigid foundation Wherein it is fastened. 
HoWever, in practise the forces acting upon the tip of the tool 
holder causes a bending thereof also Within the recess 53, 
Which bending has to be taken into account. In order to 
obtain a maximum effect of the dimensional changes of the 
active elements 26, 27, they should be positioned like in 
FIG. 5. 

[0032] The operation of the device Will no be described in 
conjunction With FIG. 2. HoWever, the similar operation 
applies to the device as shoWn in FIG. 5. When during 
turning the tool 21 and the tool holder 23 vibrate up and 
doWn according to arroW C, the sensors 24, 25 are subjected 
to alternating pulling and pressing forces. Each sensor 24, 25 
then generates a voltage Which varies concurrently With the 
variations in forces. The sensor voltages are detected and 
analysed by the control unit 28. The control unit 28 gener 
ates tWo control voltages, in the form of AC. voltages, 
Which are supplied to an actuator 26, 27 each and are applied 
across the pieZoceramic elements 26, 27. The pieZoceramic 
elements 26, 27 are elongate in the longitudinal direction of 
the tool holder 23, and the conductors 30-33 are connected 
in pairs to a pieZoceramic element 26, 27 each in their 
respective front ends 26a, 27a and rear ends 26b, 27b. When 
voltage is applied to the actuators 26, 27 by means of the 
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control voltages, the pieZoceramic elements 26, 27 are thus 
extended to a greater or smaller degree depending on the 
magnitude of the voltages. In other Words, each pieZocer 
amic element 26, 27 obtains a dimensional change in its 
longitudinal direction, Which in the present example is also 
the longitudinal direction of the tool holder 23. The pieZo 
ceramic elements 26, 27 preferably have poWer-transmitting 
surfaces, in this case their end surfaces at the ends 26a, 26b, 
27a, 27b Which abut directly against surfaces in the body of 
the tool holder 23. Moreover, the pieZoceramic elements 26, 
27 are spaced from the centre axis I-I of the tool holder 23. 
The expression “spaced from the centre axis” means in 
general terms that the centre axes of the pieZoceramic 
elements 26, 27 do not coincide With the centre axis of the 
tool holder 23. If the centre axes should coincide, no turning 
moment Would be obtained, but merely a pure longitudinal 
change of the tool holder 23. In the preferred embodiment, 
the pieZoceramic elements 26, 27 are arranged close to the 
surface for the moment arms to be as long as possible. In the 
present example, the dominating vibration is vertical, Which 
means that the forces induced by means of the pieZoceramic 
elements 26, 27 in the ?rst place strive to bend the end of the 
tool holder 23 upWards and doWnWards. 

[0033] The turning moments thus act round an axis Which 
is perpendicular to the centre axis H and are controlled so 
as to operate in opposition to the turning moments induced 
by the Workpiece 22 during Working oWing to its rotation. 
This reduces the vibrations. Thus the control unit 28 gen 
erates such control voltages that the forces induced by the 
actuators 26, 27 are in opposition to the forces detected by 
the sensors 24, 25. 

[0034] The control unit 28 is selectable among many 
different types, such as analog, fed-back control unit, con 
ventional PID regulator, adaptive regulator or some other 
control unit suitable in a current application. Preferably the 
control unit strives to control the vibrations toWards an 
optimal state. The control can imply, for instance, minimis 
ing of the vibrations in one or all directions, in Which case 
the optimal state can be completely extinguished vibrations. 
A large number of knoWn control algorithms are available. 
It is desirable to ?nd the most ef?cient one for a certain 
application. Regarding the above-described embodiment in 
connection With turning, the analysis of the sensor signals, 
ie the voltages generated by the sensors, and the generation 
of the control signals, ie the control voltages, to the 
pieZoceramic elements 26, 27 occur as folloWs. 

[0035] A preferred embodiment of the control system 
Which the control unit 28, the sensors 24, 25 and the 
pieZoceramic elements 26, 27 constitute, is fed back and 
based on a so-called “Filtered-X LMS-algorithm”. It is true 
that this algorithm is per se knoWn to those skilled in the art. 
FIG. 3 illustrates an equivalent block diagram of the fed 
back control system in a digital description. 

[0036] Block 301, Which is also designated C, represents 
the dynamic system controlled, Which contains the actuators 
26, 27 and the sensors 24, 25. The other blocks represent an 
implementation of said algorithm. Block 305 represents an 
FIR ?lter With adjustable coef?cients, block 307 represents 
an adaptive coef?cient adjusting means, and block 309 
represents a model (C*) of the dynamic system 301. 

[0037] Seen from a functional, mathematic perspective, 
the dynamic system constitutes a forWard ?lter, Whose 
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output signal, ie the response of the dynamic system, is 
yc(n). The coefficient adjusting means 307 strives to opti 
mise the coefficients of the FIR ?lter so that an error signal 
e(n) is minimised. The error signal e(n)=d(n)—yc(n) Where 
d(n) is a desirable output signal. The determination of the 
error signal is carried out by means of a summer 311. To 
ensure that the coefficient adjusting means converges each 
time independently of its initial state, it is supplied With a 
reference signal r(n) from the model 309 of the forWard 
?lter. 

[0038] In mathematical terms it is possible to describe the 
effect of the invention by saying that it changes the trans 
mission of the tool holder and, more speci?cally, changes the 
properties of one or more forWard channels, each forWard 
channel being associated With an excitation direction. This 
Way of looking at the matter is equivalent to the effect of the 
invention being that control vibrations are generated, Which 
in?uence the vibrations of the tool holder. It should thus be 
pointed out that in many cases the forWard channel cannot 
be considered time-invariant, ie a traditional linear systems 
theory is in many cases not applicable. The system is usually 
non-linear. 

[0039] The invention is applicable not only to turning but 
functions also for other types of cutting, such as milling or 
drilling, in Which also the above described control algorithm 
is applicable. 

[0040] In milling, the Workpiece does not rotate, but 
instead the tool itself and its tool holder. FIG. 4 shoWs a 
milling tool holder 41, Whose direction of rotation is indi 
cated by an arroW. The milling tool holder 41 has embedded 
sensors and active elements, of Which tWo active elements 
45, 47 are schematically shoWn. The most important vibra 
tions that arise in milling are caused by torsion of the milling 
tool holder 41 oWing to the engagement of the cutting edges 
43 in the material of the Workpiece. The milling tool holder 
41 is also subjected to a certain degree of bending. The 
resultant forces are mainly helically directed round the aXis 
of rotation of the milling tool holder 41. Apreferred arrange 
ment of the active elements 45, 47b therefore is in a band 
round the milling tool holder 41 so that the active elements 
have an essential eXtent and simultaneously a direction of 
action helically round the aXis of rotation of the tool holder 
41. Thus, the resulting turning moments act essentially in the 
same directions as said torsion. A conceivable variant of or 
combination With the helical arrangement, hoWever, is also 
to arrange the active elements parallel With the aXis of 
rotation. 

[0041] In drilling, like in milling, the tool and the tool 
holder rotate. Drills have a tool in the form of drilling teeth 
supported by a tool holder. The teeth are usually Welded to 
the holder. HoWever, also so-called high-speed-steel drills 
are available, in Which the tool holder and the tool are 
integrally made. Also in that case, hoWever, the drill com 
prises in terms of de?nition a tool in the form of the actual 
teeth at the end of the drill and a tool holder in the form of 
the remaining part of the drill. In drilling, the circumstances 
resemble those prevailing in milling. A clear distinction, 
hoWever, is to be found in the direction of feed, Which in 
drilling is parallel With the aXis of rotation of the tool holder 
Whereas it is perpendicular to the aXis of rotation of the tool 
in milling. A further distinction is that the entire tool abuts 
against the Workpiece in drilling Whereas in milling the 
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abutment is only partial. Therefore, in drilling the vibrations 
are almost exclusively related to torsion. Active elements 
and sensors are arranged in about the same Way as in milling, 
but at a greater angle to the aXis of rotation. 

[0042] Also vibrations in planing tools and other cutting 
tools can be controlled according to the invention. 

[0043] An alternative arrangement of sensors is, in con 
nection With turning, betWeen the actual insert and the tool 
holder, i.e. beloW the insert. In that case, a pressure-sensitive 
sensor is used. 

[0044] Besides, the sensors can be of different types. In 
addition to those mentioned above, use can be made of eg 
accelerometers and strain gauges. The latter, hoWever, are 
less suitable than the pieZoelectric sensors from the envi 
ronmental point of vieW. 

[0045] Also the active elements can be of different types 
Within the scope of the invention. In the future, even thinner 
elements than those used today Will probably be conceiv 
able, for instance in the form of pieZo?lm (PZT). The 
currently preferred type, hoWever, is pieZoceramic elements. 

[0046] The above-described arrangements of the sensors 
and actuators are eXamples of arrangements and many 
variants are possible, such as a combination of those shoWn 
or other numbers of actuators. For instance, in turning, it is 
possible to arrange tWo pairs of actuators in each direction 
or a plurality of actuators adjacent to those shoWn. In its 
simplest embodiment, the inventive device comprises only 
one actuator Which comprises one active element. This, 
hoWever, results in a more non-linear control system, Which 
causes unnecessary technical difficulties in controlling. 
Therefore it is an advantage to balance the system by 
arranging, like in the embodiment shoWn in FIG. 2, the 
active elements in pairs opposite each other, ie opposite 
each other on each side of the centre aXis of the tool holder. 
Astill greater linearity is achieved if each actuator is besides 
formed of tWo active elements Which are joined, for eXample 
by gluing, With each other, large face to large face, into a 
double element. The double element Will certainly be tWice 
as thick as a single element, but gives a more dynamic effect, 
Which sometimes is preferable. 

[0047] The active elements are in respect of form not 
bound to be rectangularly parallelepipedal and plate-shaped 
as the elements shoWn, but the form may vary according to 
the application. The plate shape, hoWever, is advantageous 
since it contributes to minimising the volume of the element. 
Moreover, an elongate form is a good property Which also 
contributes to imparting to the element a small volume. It is 
preferred for the dimensional changes to occur in the lon 
gitudinal direction of the element. 

[0048] The arrangement of the active elements in the tool 
holder may vary and certainly also affects the form. In 
addition to the above-described, preferred mounting Where 
the elements certainly are glued to the base of the recess but 
tWo opposite poWer-transmitting surfaces essentially gener 
ate the turning moments, other alternatives are possible. One 
alternative implies that the dimensional change is fully 
transferred via the glue joint, Which in principle is possible 
With today’s strongest glues. Also other variants are con 
tained Within the scope of the invention. 

[0049] The active element is covered by casting, using a 
suitable material. As an eXample, plastic materials can be 
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mentioned. Preferably, however, a cover of metal is arranged 
on top and on the same level as the remaining tool holder 
surface. 

1. A device for vibration control in a machine for cutting, 
said machine comprising a cutting tool supported by a tool 
holder, the device comprising a control unit and converting 
means Which are connectible to the control unit and com 
prise a vibration sensor and an actuator, and the actuator 
comprising an active element, Which converts an AC. 
voltage supplied by the control unit to the actuator into 
dimensional changes, Wherein said active element is adapted 
to be embedded in the body of the tool holder, and Wherein 
said active element is adapted to be embedded in such 
manner that said dimensional changes impart turning 
moments to the body of the tool holder. 

2. A device as claimed in claim 1, Wherein said active 
element is adapted to be embedded With its centre aXis 
spaced from the centre aXis of the tool holder. 

3. A device as claimed in claim 1, Wherein said active 
element is adapted to be embedded close to the surface of the 
tool holder. 

4. A device as claimed in claim 1, said tool holder being 
elongated and having an end portion Which is adapted to be 
received in a mounting recess of the machine, Wherein said 
active element is positioned along the tool holder such that, 
When the tool holder is held in said recess, a portion of said 
active element is Within said recess. 

5. Adevice as claimed in claim 4, Wherein said portion of 
said active element consists of approximately half of said 
active element. 

6. A device as claimed claim 1, Wherein said active 
element is plate-shaped. 

7. A device as claimed in claim 1, Wherein said actuator 
comprises a double element Which consists of tWo active 
elements Which are attached to each other. 

8. A device as claimed in claim 1, Wherein said active 
element is a pieZoceramic element. 

9. A method for vibration control in cutting, comprising 
the steps of detecting the vibrations of a tool holder during 
cutting, and generating control vibrations in the tool holder, 
by means of at least one active element Which is electrically 
controllable to dimensional changes, the method further 
comprising the steps of embedding said active element in the 
body of the tool holder and, for generating the control 
vibrations, imparting turning moments to the body of the 
tool holder by generating at least one control voltage and 
applying the control voltage across said active element, and 
by varying the control voltage according to the detected 
vibrations. 

10. A method as claimed in claim 9, Wherein said step of 
detecting is performed by carrying out the detection of 
vibrations pieZoelectrically. 

11. A tool holder Which is adapted to support a tool for 
cutting, the tool holder comprising an actuator, said actuator 
comprising an active element, Which is electrically control 
lable to dimensional changes, Wherein said active element is 
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embedded in the body of the tool holder and is adapted to 
impart, through said dimensional changes, turning moments 
to the body of the tool holder. 

12. A tool holder as claimed in claim 11, Wherein said 
active element is embedded With its centre aXis spaced from 
the centre aXis of the tool holder. 

13. A tool holder as claimed in claim 11, Wherein said 
active element is embedded close to the surface of the tool 
holder. 

14. A tool holder as claimed in claim 11, Wherein at least 
one pair of active elements is arranged in such manner that 
the active elements included in the pair are oppositely 
arranged on each side of the centre aXis of the tool holder. 

15. A tool holder as claimed in claim 11, said tool holder 
being arranged to be mounted in a machine for boring, said 
tool holder being elongated and having an end portion Which 
is adapted to be received in a mounting recess of the 
machine, Wherein said active element is positioned along the 
tool holder such that, When the tool holder is held in said 
recess, a portion of said active element is Within said recess. 

16. Adevice as claimed in claim 15, Wherein said portion 
of said active element consists of approximately half of said 
active element. 

17. A tool holder as claimed in claim 11, Wherein said 
active element is arranged in a recess in the tool holder and 
is connected With the tool holder via a glue joint Which 
transfers at least part of said dimensional change to the tool 
holder, and that the recess is sealed. 

18. A tool holder as claimed in claim 11, Wherein said 
active element is arranged in a recess in the tool holder and 
has tWo opposite poWer transmitting surfaces, said poWer 
transmitting surfaces being engaged With surfaces of the 
body of the tool holder and said dimensional changes 
changing the distance betWeen the poWer transmitting sur 
faces, and that the recess is sealed. 

19. A tool holder as claimed in claim 11, the tool holder 
consisting of an insert holder for a turning lathe. 

20. A tool holder as claimed in claim 11, the tool holder 
consisting of a teeth holder for a milling machine, Wherein 
the teeth holder comprises active elements, Which are heli 
cally arranged round the centre aXis of the teeth holder. 

21. A tool holder as claimed in claim 11, the tool holder 
consisting of a teeth holder for a drilling machine, Wherein 
the teeth holder comprises active elements Which are heli 
cally arranged round the centre aXis of the teeth holder. 

22. A tool holder as claimed in claim 11, the tool holder 
comprising an embedded, pieZoelectric sensor element. 

23. A tool holder as claimed in claim 11, Wherein said 
embedded elements are cast into the body of the tool holder. 

24. A tool holder as claimed in claim 11, Wherein said 
active element is a pieZoceramic element. 

25. Use of a device as claimed in claim 1 in a machine, 
the machine being one of a machine for turning, a machine 
for milling or a machine for drilling. 


