
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)

(19)
EP

3 
53

8 
76

1
B

1
*EP003538761B1*

(11) EP 3 538 761 B1
(12) EUROPEAN PATENT SPECIFICATION

(45) Date of publication and mention 
of the grant of the patent: 
27.05.2020 Bulletin 2020/22

(21) Application number: 18808510.4

(22) Date of filing: 15.11.2018

(51) Int Cl.:
F03G 7/06 (2006.01)

(86) International application number: 
PCT/IB2018/058988

(87) International publication number: 
WO 2019/097437 (23.05.2019 Gazette 2019/21)

(54) SMA-DRIVEN ROTARY ACTUATOR

SMA-GESTEUERTER DREHSTELLANTRIEB

ACTIONNEUR ROTATIF ENTRAÎNÉ PAR SMA

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 17.11.2017 IT 201700131821

(43) Date of publication of application: 
18.09.2019 Bulletin 2019/38

(73) Proprietor: Actuator Solutions GmbH
91710 Gunzenhausen (DE)

(72) Inventors:  
• KÖPFER, Markus

73495 Stoedtlen-Regelsweiler (DE)
• BÄUML, Markus

91710 Gunzenhausen (DE)

(74) Representative: Concone, Emanuele
Società Italiana Brevetti S.p.A. 
Via Carducci 8
20123 Milano (IT)

(56) References cited:  
EP-A1- 1 752 661 US-A1- 2006 172 557
US-A1- 2007 175 213 US-B2- 7 082 890



EP 3 538 761 B1

2

5

10

15

20

25

30

35

40

45

50

55

Description

[0001] The present invention is inherent to a novel and
improved rotary actuator incorporating two shape mem-
ory alloy (SMA) wires as actuating elements, with partic-
ular reference to actuators used in the automotive indus-
try.
[0002] Generally speaking the use of SMA wires as
actuating elements provides various advantages with re-
spect to other actuating systems in terms of weight, pow-
er consumption, costs. These advantages have already
been recognized also in the automotive industry where
they can be used to replace stepper motors that are quite
large, noisy and heavy, have a high power consumption
and generate electromagnetic interference that can af-
fect the sophisticated and sensitive electronics present
in always greater amounts in modern cars.
[0003] Some examples of patents and applications re-
lating to SMA-driven rotary actuators are US 7082890,
US 20140333088, US 20070175213 and EP 1752661
all describing rotary actuators driven by a pair of SMA
wires in antagonistic configuration. The controlled heat-
ing via Joule effect of one of the SMA wires causes its
contraction and the movement of the driven element,
while the other SMA wire can be used just for temperature
compensation or it may be an active wire that provides
movement in the opposite direction.
[0004] More specifically, US 7082890 discloses a
SMA-actuated gauge pointer in which a pair of SMA wires
extend between a common attachment point and a base
end of a yoke to which they are fixed in an antagonistic
configuration on opposite sides with respect to a yoke
pivot, so that they can rotate the yoke in both directions.
The top end of the yoke includes an arcuate portion with
a ring gear that engages a planet gear rigidly connected
to a pin fixed to an instrument panel with respect to which
the gauge pointer is moved, so as to obtain an epicyclic
gear mechanism that provides a two-stage amplification
of the rotation of the gauge pointer relative to the pin.
The pin also provides electrical power and operates as
a ground return via respective electrically isolated inner
and outer connections, that are respectively connected
to the common attachment point and to the planet gear.
In another embodiment, the yoke engages the pin
through flexible mechanical links that are wrapped
around the pin and the electrical connections through the
pin are different.
[0005] Such a device is rather complicated since the
electrical power and ground return have to be provided
through the fixed pin, and also the described control of
the angular position reached by the pointer in a closed-
loop feedback system is achieved through a sensing
method (optical, capacitive or resistive) that implies the
presence of an additional position sensor (LED, capacitor
or resistive strip respectively).
[0006] US 20140333088 discloses a SMA actuator
similarly comprising an antagonistic pair of SMA wires
connected to a rotatable drive plate carrying an idler gear

on one side and an idler gear set on the opposite side
with respect to its rotation axis, so as to move the idler
gear and idler gear set into or out of contact with a motor-
driven input gear. A plurality of these actuators make part
of a single input, multi-output drive system adapted for
use with a vehicular door assembly in which a single mo-
tor can drive a plurality of output elements (e.g. window,
mirror, handle) shiftable between an engaged and dis-
engaged condition and rotatable in either direction de-
pending on the side of engagement.
[0007] Since the SMA wires are mounted between a
fixed point and the rotating member they drive, as in the
previously described device, also in this case we find the
drawback of the electrical power and ground return that
have to be provided through the rotation axis of the drive
plate. Moreover, this device does not provide any control
of the angular position of the drive plate, since it is moved
only between the engaged and disengaged condition
with fixed end-of-travel positions.
[0008] US 20070175213 discloses a SMA actuator
formed by an antagonistic pair of SMA wires in a U-
shaped configuration looped through eyelets connected
to the ends of a chord that passes around a pulley which
is connected to a shaft for doing mechanical work. The
ends of the looped SMA wires are connected to anchor
points that both mechanically anchor the SMA wires and
provide an electric contact for applying an electrical cur-
rent from an electrical power, so that the pulley and shaft
may be rotated in either direction upon activation of one
of the SMA wires.
[0009] Such a device is simpler than the previously de-
scribed devices and allows for a position feedback by
measuring the resistance of the SMA wires thus dispens-
ing with the additional sensor, however it also has some
major drawbacks. First of all, the force exerted by the
SMA wire is not directly translated into torque on the pul-
ley, as in the previous devices, since most of the force
is working against the pulley axis (i.e. the output shaft)
and only the friction force between the chord and the
pulley is used to drive the shaft. Furthermore, the position
feedback may be affected by slipping of the chord and
provide an erroneous value, and there is also no possi-
bility of changing the working angular travel by changing
the gear ratio and/or the radial distance of attachment of
the SMA wires with respect to the rotation axis as in the
previous devices.
[0010] EP 1752661 discloses a similar yet even sim-
pler device in which the chord is dispensed with and the
antagonistic pair of SMA wires in a U-shaped configura-
tion are looped around opposite radial pins that are ar-
ranged directly on the peripheral surface of a driven rotary
element, which is connected to a shaft for doing mechan-
ical work. Also in this case, the ends of the looped SMA
wires are connected to anchor points that both mechan-
ically anchor the SMA wires and provide an electric con-
tact for applying an electrical current from an electrical
power, so that the shaft may be rotated in either direction
upon activation of one of the SMA wires.
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[0011] Such a device retains the advantage of the de-
vice described in US 20070175213 of allowing for a po-
sition feedback by measuring the resistance of the SMA
wires, and also the advantages of the other two previous
devices of having the force exerted by the SMA wire di-
rectly translated into torque on the shaft and of avoiding
risks of error in the position feedback due to slipping be-
tween two members, since the wires are directly con-
nected to the only rotary member which is connected to
the shaft. However, such a direct single-member config-
uration also retains the drawback of having no possibility
of changing the working angular travel by changing the
gear ratio and/or the radial distance of attachment of the
SMA wires with respect to the rotation axis as in said two
previous devices.
[0012] The object of the present invention is therefore
to provide a SMA-driven rotary actuator that overcomes
the drawbacks still present in the known art. This object
is achieved through an actuator having the features re-
cited in claim 1, while other advantageous additional fea-
tures are recited in the dependent claims.
[0013] The main advantage of the present actuator re-
sides in combining the convenient features of prior art
actuators while avoiding their drawbacks, since:

- all the force exerted by the SMA wire is directly trans-
lated into torque on the input member of the actuator;

- the position feedback can be achieved by measuring
the resistance of the SMA wires thus dispensing with
the additional sensor, and in the preferred embodi-
ment with geared coupling between the input and
output members there is no risk of error due to slip-
ping;

- it has a simple electrical connection through the me-
chanical anchoring points of the U-shaped SMA
wires;

- it provides the possibility of changing the working
angular travel by varying the radial distance of at-
tachment of the SMA wires with respect to the rota-
tion axis of the input member, and/or the ratio be-
tween the radiuses of the input and output members,
i.e. the gear ratio in the preferred embodiment with
geared coupling.

[0014] These and other advantages and characteris-
tics of the actuator according to the present invention will
be clear to those skilled in the art from the following de-
tailed description of some embodiments thereof, with ref-
erence to the annexed drawings wherein:

Figure 1 is a schematic front view of a preferred em-
bodiment of an actuator according to the present in-
vention;
Figure 2 is a view similar to Fig.1 of an alternative
embodiment of the actuator;
Figure 3 is a rear view of the actuator of Fig.2 with
an additional brake mechanism that can be applied
to both previous embodiments; and

Figure 4 is a perspective rear view of the actuator of
Fig.1 with an additional position sensor.

[0015] In the above figures the dimensions and dimen-
sional ratio of the elements may not be correct and in
some cases, such as for example with regards to the
SMA wire diameter, have been altered in order to en-
hance the drawing comprehension.
[0016] Figure 1 shows that in a preferred embodiment
of a SMA-driven rotary actuator according to the present
invention its structure essentially consists of two toothed
rotating members 1, 2 engaged so as to form a gear
transmission, namely an input member 1 to which two
SMA wires 3 are connected and an output member 2 to
which a shaft 4 of a user device is connected.
[0017] More specifically, each of the two SMA wires 3
is attached in a U-shaped configuration to a non-moving
part of the actuator through two attachment points 5 that
also provide the electrical connection, and said SMA
wires 3 engage the input member 1 through off-centered
pins 6 located at opposite positions with respect to the
rotation axis 7 of the input member 1. Therefore, power-
ing a first SMA wire 3 forces the input member 1 to rotate
in one direction, for example counter-clockwise, whereas
powering the second SMA wire 3 forces the input member
1 to rotate in the opposite direction, for example clock-
wise. This rotation is transmitted through the geared cou-
pling to the output member 2, obviously rotating in the
opposite direction, which in turn rotates shaft 4 to actuate
the user device connected thereto.
[0018] As mentioned above, the output angle is defined
by the ratio of the radius r1 of the input member 1 to the
radius r2 of the output member 2, i.e. the gear ratio of the
geared coupling, and by the distance between pins 6 and
axis 7 (obviously for a same amount of contraction of the
activated SMA wire 3, which amount is determined by a
controller not shown). This also means that although in
the illustrated example the input member 1 is a toothed
wheel and the output member 2 is a toothed sector it
might be also the opposite, or they might be both toothed
wheels or both toothed sectors.
[0019] In the illustrated antagonistic configuration of
wires 3, the passive (less heated) wire 3 is stretched by
the active (fully heated) wire 3 thanks to the material prop-
erties of the shape memory alloy (SMA) that in an auste-
nitic condition is a soft material with a wide elastic range
(superelastic). Such a configuration is advantageous
over a simpler configuration of a single SMA wire against
a spring that has a constant stiffness coefficient, because
the wire transformation temperature can be shifted to
higher values by increasing the overall stress level in the
wire and if the "spring" is represented by an antagonistic
SMA wire, it can be considered a spring with various stiff-
ness coefficients. Therefore even in the extreme condi-
tions that may occur in the automotive industry (roughly
from -40°C to 90°C) the SMA wire can be placed under
high stress to ensure that it transforms back.
[0020] Another advantage of this configuration, as pre-

3 4 



EP 3 538 761 B1

4

5

10

15

20

25

30

35

40

45

50

55

viously mentioned, is the possibility to check that the de-
sired position of the user device has actually been
reached by detecting the electrical resistance of the SMA
wires 3, which is in a defined relation to the length of the
wires that in turn can be transformed into the angle
reached by the input member 1. This angle is related to
the angle of the output member 2 through a given ratio,
as explained above, whereby also the final angle of the
latter can be calculated by the controller, and in case of
difference between the desired and actual angle the con-
troller can activate one or the other SMA wire 3 for a
corrective movement.
[0021] Note that measuring the resistance of both SMA
wires 3 allows to prevent errors caused by constant off-
sets like those due to temperature changes, since the
passive SMA wire 3 acts as a reference for temperature
compensation. Furthermore, this preferred embodiment
with gear transmission provides a self-holding mecha-
nism that allows a powerless holding of any position with-
in the working angular travel of the device, so as to keep
the desired angular position in place after powering down
the actuator.
[0022] It is clear that in some less-demanding applica-
tions the transmission of the torque from the input to the
output member could be achieved through a simple fric-
tional coupling as illustrated in Fig.2, where the contact
surfaces of the input member 1’ and output member 2’
are preferably made of or coated with an elastomeric
material. However, due to the above-mentioned wide
temperature range in automotive applications, a holding
system merely based on friction might be not fully reliable,
whereby an additional powerless braking system, oper-
atively connected to the controller, using a third SMA wire
that works against a spring to open a braking mechanism,
as illustrated in Fig.3, can be considered.
[0023] More specifically, such a braking system con-
sists of a rotatable lever 8 pivoted around a pivot 9 so as
to be pressed against shaft 4 by a biasing spring 10, in
order to maintain the position of the user device by pre-
venting undesired rotations of shaft 4. A third SMA wire
3’ is connected to lever 8 in much the same way as the
two SMA wires 3 are connected to the input member 1,
since SMA wire 3’ is attached in a U-shaped configuration
to a non-moving part of the actuator through two attach-
ment points 5’ that also provide the electrical connection,
and it engages lever 8 through a pin 6’ so as to exert a
force opposite to and greater than the force of the biasing
spring 10.
[0024] To rotate the actuator, SMA wire 3’ has to be
activated during the rotation such that it generates a force
working against the force generated by spring 10 and
swings the braking lever 8 around pivot 9 away from the
output shaft 4, thus removing the friction force on the
output shaft 4 which is free to rotate. Once the desired
position is reached, the SMA wire 3’ is deactivated and
spring 10 returns the braking lever 8 to its locking position
against shaft 4.
[0025] Finally, it is also clear that it is always possible

to provide the present actuator with an additional position
sensor, operatively connected to the controller, as one
of those disclosed in the cited prior art, or a magnetic
position sensor as that illustrated in Fig.4.
[0026] In this case the position sensor consists of a
magnet 11 that is attached to the input member 1 in the
center of axis 7, but it might be on the output member 2
in the center of shaft 4, and a Hall sensor mounted on a
PCB 12 that is attached to the non-moving portion of the
actuator. The commanded and the actual angle read by
the Hall sensor is computed by the controller and the
PCB 12 will provide current to either of the SMA wires 3
through the attachment points 5 for its activation via Joule
effect according to the Hall sensor readout.
[0027] The rotary actuator according to the present in-
vention is not restricted to a specific type of SMA wires,
but any SMA wires activated by Joule effect may be use-
fully employed. Having said that, preferred is the use of
SMA wires made with Ni-Ti alloys widely known in the
field with the name of Nitinol, with diameters ranging from
10 mm to 150 mm and commercially available from a va-
riety of sources, for examples the wires sold under the
trade name Smartflex by SAES Getters S.p.A., of partic-
ular preference is the use of 76 mm wires.

Claims

1. A SMA-driven rotary actuator comprising:

- two SMA wires (3), each of which is attached
in a U-shaped configuration to a non-moving
part of the actuator through two separate attach-
ment points (5) that also provide the electrical
connection,
- a controller that controls the electrical supply
to said SMA wires (3) and detects the electrical
resistance of the SMA wires (3) to calculate their
length so as to achieve a closed-loop feedback
of the actuator’s operation,
- an input member (1; 1’) to which the SMA wires
(3) are connected, and
- an output member (2; 2’) coupled to said input
member (1; 1’) and connected to a shaft (4) that
is in turn connected to a user device to be actu-
ated by said actuator, characterized in that
- both the input member (1; 1’) and said output
member (2; 2’) are rotating members that rotate
in opposite directions upon activation of the ac-
tuator, and
- the SMA wires (3) engage the input member
(1; 1’) through off-centered pins (6) located at
opposite positions with respect to a rotation axis
(7) of the input member (1; 1’).

2. An actuator according to claim 1, characterized in
that both the input member (1) and the output mem-
ber (2) are toothed rotating members engaged so as
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to form a gear transmission.

3. An actuator according to claim 2, characterized in
that the input member (1) is a toothed wheel and the
output member (2) is a toothed sector or vice versa,
or they are both toothed wheels or both toothed sec-
tors.

4. An actuator according to claim 1, characterized in
that the contact surfaces of the input member (1’)
and output member (2’) are made of or coated with
an elastomeric material to achieve a frictional cou-
pling.

5. An actuator according to any of the preceding claims,
characterized in that it further includes a system,
operatively connected to the controller, for braking
the shaft (4) connected to the output member (2; 2’)
and maintaining the position of the latter without pow-
er consumption.

6. An actuator according to claim 5, characterized in
that the braking system consists of a rotatable lever
(8) pivoted around a pivot (9) so as to be pressed
against the shaft (4) by a biasing spring (10), a third
SMA wire (3’) being attached in a U-shaped config-
uration to a non-moving part of the actuator through
two attachment points (5’) that also provide the elec-
trical connection and engaging said rotatable lever
(8) through a pin (6’) so as to exert a force opposite
to and greater than the force of said biasing spring
(10).

7. An actuator according to any of the preceding claims,
characterized in that it further includes an addition-
al position sensor, operatively connected to the con-
troller, that detects the position of either the input
member (1) or the output member (2).

8. An actuator according to claim 7, characterized in
that the position sensor consists of a magnet (11)
that is attached to the input member (1) in the center
of its axis of rotation (7) or to the output member (2)
in the center of the shaft (4), and a Hall sensor mount-
ed at a corresponding position on a printed circuit
board (12) that is attached to a non-moving portion
of the actuator.

Patentansprüche

1. Ein SMA-angetriebener Dreh-Stellantrieb, welcher:

- zwei SMA-Drähte (3), die jeweils in einer U-
förmigen Konfiguration über zwei separate Be-
festigungspunkte (5), die auch den elektrischen
Anschluss bilden, an einem unbeweglichen Ele-
ment des Stellantriebs befestigt sind,

- einen Regler, der die Stromversorgung dieser
SMA-Drähte (3) regelt und den elektrischen Wi-
derstand der SMA-Drähte (3) detektiert, um de-
ren Länge zu berechnen, um einen geschlosse-
nen Rückkopplungskreis der Tätigkeit des Stel-
lantriebs zu erreichen,
- ein Eingangsteil (1; 1’), mit welchem die SMA-
Drähte (3) verbunden sind, und
- ein Ausgangsteil (2; 2’), das mit diesem Ein-
gangsteil (1; 1’) verkuppelt und an eine Welle
(4) angeschlossen ist, die ihrerseits mit einer
von diesem Stellantrieb anzutreibenden Benut-
zervorrichtung verbunden ist, umfasst, dadurch
gekennzeichnet, dass
- sowohl das Eingangsteil (1; 1’) als auch das
Ausgangsteil (2; 2’) sich drehende Bauteile sind,
die sich bei Aktivierung des Stellantriebs in ent-
gegengesetzter Richtung drehen, und
- die SMA-Drähte (3) das Eingangsteil (1; 1’)
über exzentrische Stifte (6), die sich an in Bezug
auf die Drehachse (7) des Eingangsteils (1; 1’)
einander entgegengesetzten Stellen befinden,
ergreifen.

2. Ein Stellantrieb nach Anspruch 1, dadurch gekenn-
zeichnet, dass sowohl das Eingangsteil (1) als auch
das Ausgangsteil (2) sich drehende gezahnte Bau-
teile sind, die derart ineinander greifen, dass sie ein
Zahnradgetriebe bilden.

3. Ein Stellantrieb nach Anspruch 2, dadurch gekenn-
zeichnet, dass das Eingangsteil (1) ein Zahnrad und
das Ausgangsteil (2) ein bogenförmiges gezahntes
Teil oder umgekehrt ist oder beide Zahnräder oder
beide bogenförmige gezahnte Teile sind.

4. Ein Stellantrieb nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Berührungsflächen von Ein-
gangsteil (1’) und Ausgangsteil (2’) aus einem elas-
tomeren Material hergestellt oder mit diesem be-
schichtet sind, um eine Reibkupplung herzustellen.

5. Ein Stellantrieb nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass er ferner
ein System umfasst, das operativ mit dem Regler
verbunden ist, um die an das Ausgangsteil (2; 2’)
angeschlossene Welle (4) abzubremsen und des-
sen Position ohne Leistungsaufnahme beizubehal-
ten.

6. Ein Stellantrieb nach Anspruch 5, dadurch gekenn-
zeichnet, dass das Bremssystem aus einem dreh-
baren Hebel (8) besteht, der sich um einen Zapfen
(9) derart dreht, dass er durch eine vorbelastete Fe-
der (10) an die Welle (4) gepresst wird, wobei ein
dritter SMA-Draht (3’) in einer U-förmigen Konfigu-
ration über zwei Befestigungspunkte (5’), die auch
den elektrischen Anschluss bilden, an einem unbe-

7 8 



EP 3 538 761 B1

6

5

10

15

20

25

30

35

40

45

50

55

weglichen Element des Stellantriebs befestigt ist und
über einen Stift (6’) diesen drehbaren Hebel (8) er-
greift, um eine Kraft auszuüben, die entgegenge-
setzt zu der Kraft dieser vorbelasteten Feder (10)
und größer als sie ist.

7. Ein Stellantrieb nach einem der vorhergehenden An-
sprüche, dadurch gekennzeichnet, dass er weiter-
hin einen zusätzlichen Positionssensor umfasst, der
operativ mit dem Regler verbunden ist und die Po-
sition von entweder dem Eingangsteil (1) oder dem
Ausgangsteil (2) detektiert.

8. Ein Stellantrieb nach Anspruch 7, dadurch gekenn-
zeichnet, dass der Positionssensor aus einem Ma-
gneten (11), der auf dem Eingangsteil (1) in der Mitte
von dessen Drehachse (7) oder auf dem Ausgangs-
teil (2) in der Mitte der Welle (4) befestigt ist, und
einem Hall-Sensor, der in einer entsprechenden Po-
sition auf einer Leiterplatte (12) angebracht ist, die
an einem unbeweglichen Element des Stellantriebs
befestigt ist, besteht.

Revendications

1. Actionneur rotatif actionné par AMF, comprenant :

- deux fils en AMF (3), chacun d’eux étant atta-
ché selon une configuration en U à une partie
non mobile de l’actionneur, par l’intermédiaire
de deux points d’attache (5) qui assurent éga-
lement la connexion électrique,
- un régulateur qui régule l’alimentation électri-
que desdits fils en AMF (3) et détecte la résis-
tance électrique des fils en AMF (3) pour calculer
leur longueur, de manière à réaliser une com-
mande en boucle fermée du fonctionnement de
l’actionneur,
- un élément d’entrée (1 ; 1’) auquel sont reliés
les fils en AMF (3), et
- un élément de sortie (2 ; 2’) accouplé audit élé-
ment d’entrée (1 ; 1’) et relié à un arbre (4) qui
est relié à son tour à un dispositif d’utilisateur
devant être actionné par ledit actionneur, carac-
térisé en ce que :
- l’élément d’entrée (1 ; 1’) et ledit élément de
sortie (2 ; 2’) sont tous deux des éléments rota-
tifs qui tournent dans des sens opposés lors de
l’activation de l’actionneur, et
- les fils en AMF (3) coopèrent avec l’élément
d’entrée (1 ; 1’) par l’intermédiaire de broches
excentrées (6) placées à des positions oppo-
sées par rapport à un axe de rotation (7) de l’élé-
ment d’entrée (1 ; 1’).

2. Actionneur selon la revendication 1, caractérisé en
ce que l’élément d’entrée (1) et l’élément de sortie

(2) sont tous deux des éléments rotatifs dentés, en-
grenés de manière à former une transmission à en-
grenage.

3. Actionneur selon la revendication 2, caractérisé en
ce que l’élément d’entrée (1) est une roue dentée
et l’élément de sortie (2) est un secteur denté ou vice
versa, ou ils sont tous deux des roues dentées ou
tous deux des secteurs dentés.

4. Actionneur selon la revendication 1, caractérisé en
ce que les surfaces de contact de l’élément d’entrée
(1’) et de l’élément de sortie (2’) sont constituées ou
revêtues d’une matière élastomère pour réaliser un
accouplement à friction.

5. Actionneur selon l’une quelconque des revendica-
tions précédentes, caractérisé en ce qu’il comporte
en outre un système, fonctionnellement relié au ré-
gulateur, pour freiner l’arbre (4) relié à l’élément de
sortie (2 ; 2’) et maintenir la position de ce dernier
sans consommation d’énergie.

6. Actionneur selon la revendication 5, caractérisé en
ce que le système de freinage se compose d’un le-
vier rotatif (8) pivotant autour d’un pivot (9) de ma-
nière à être pressé contre l’arbre (4) par un ressort
de sollicitation (10), un troisième fil en AMF (3’) étant
attaché selon une configuration en U à une partie
non mobile de l’actionneur, par l’intermédiaire de
deux points d’attache (5’) qui assurent également la
connexion électrique et coopérant avec ledit levier
rotatif (8) par l’intermédiaire d’une broche (6’) de ma-
nière à exercer une force opposée à la force dudit
ressort de sollicitation (10) et supérieure à celle-ci.

7. Actionneur selon l’une quelconque des revendica-
tions précédentes, caractérisé en ce qu’il com-
prend en outre un capteur de position supplémen-
taire, fonctionnellement relié au régulateur, qui dé-
tecte la position soit de l’élément d’entrée (1) soit de
l’élément de sortie (2).

8. Actionneur selon la revendication 7, caractérisé en
ce que le capteur de position se compose d’un
aimant (11) qui est attaché à l’élément d’entrée (1)
au centre de son axe de rotation (7) ou à l’élément
de sortie (2) au centre de l’arbre (4), et d’un capteur
à effet Hall monté à une position correspondante sur
une carte de circuit imprimé (12) qui est attachée à
une partie non mobile de l’actionneur.
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