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FIG.2

(57) Abstract: A pyrotechnic actuator (10) comprises a body
(12), and a propelling system (50) comprising a pyrotechnic
igniter (20) mounted inside said body (12). According to the
invention, the pyrotechnic igniter (20) is mounted inside the
body (12) such that a peripheral gap (60) is formed between
the body (12) and the pyrotechnic igniter (20) and the pro-
pelling system (50) further comprises a sealing gasket (62)
arranged inside the gap (60) in such a manner that the pyro-
technic igniter (20) is maintained in position with respect to
the body (12).
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Pyrotechnic actuator

TECHNICAL FIELD
The invention relates to a pyrotechnic device, and more particularly to
a pyrotechnic actuator.

BACKGROUND OF THE INVENTION

Pyrotechnic actuators are widely used, notably in pyrotechnic circuit
breakers, electric switches, or pyrotechnic safety systems such as automatic
hood-raising systems of motor vehicles.

They typically comprise a body defining an internal cavity and a
pyrotechnic igniter housed in the cavity and typically facing a piston, the
pyrotechnic igniter being capable of propelling the piston.

In the initial, non-activated, state of the actuator, it is necessary that
the pyrotechnic igniter is reliably maintained in position, to avoid any
malfunction of the actuator before and during activation.

Several solutions have been considered to meet such requirement.

In some actuators, the igniter is mounted in the body and fixed
thereto by bonding. However, such an assembling method is complicated
and cost-intensive.

As another example, US patent 7,745,745 discloses an assembling
method in which the body of the actuator is moulded around the igniter, the
igniter and the actuator thus being unitary.

This method, however, requires particular equipment and the molding
step is not easily integrated in the assembly process.

SUMMARY OF THE INVENTION

The present invention aims at providing an improved actuator for

responding to the above-mentioned technical issues.
With this respect, the present invention relates to a pyrotechnic

actuator comprising

a body, and

a propelling system comprising a pyrotechnic igniter mounted inside
said body,

the pyrotechnic igniter being mounted inside the body such that a
peripheral gap is formed between the body and the pyrotechnic igniter and
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the propelling system further comprises a sealing gasket arranged inside the
gap in such a manner that the pyrotechnic igniter is maintained in position
with respect to the body.

With such arrangement, the igniter is easily assembled in the body. It
is then reliably maintained in a suitable position through the (first) sealing
gasket, which surrounds the igniter, even after actuation and propelling of
the piston. This ensures a proper functioning of the actuator upon activation.

At the same time, the sealing gasket is configured to provide a sealing
between the pyrotechnic igniter and the body. The sealing gasket avoids that
undesirable elements penetrate inside the body before activation of the
actuator, and further avoids that gases which may be generated by the
pyrotechnic igniter flow outside the body.

Consequently, the sealing gasket has two different functions: a sealing
function and a holding function for the pyrotechnic igniter before, during and
after operation.

Typically, the gap formed between the body and the pyrotechnic
igniter extends around a main axis, which is generally the axis of the
pyrotechnic igniter. For example, the gap has an annular shape centred on
said main axis.

According to an embodiment, the gap is delimited by an internal face
of the body substantially parallel to said main axis, and the sealing gasket
arranged inside the gap contacts said internal face of the body.

The internal face substantially parallel to the main axis should typically
be understood as forming with this axis an angle comprised between 0 and
20°. |

Generally, the sealing gasket is compressed inside the gap in a
direction substantially perpendicular to said main axis.

The pyrotechnic actuator further comprises a piston slidably mounted
inside the body along a longitudinal direction, the pyrotechnic igniter being
adapted to propel said piston.

Typically, the longitudinal direction is parallel to the above-mentioned
main axis.

Generally, an expansion chamber is defined between the pyrotechnic
igniter and the piston, and the pyrotechnic igniter is adapted to pressurize
said expansion chamber to propel the piston.
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According to an embodiment, the piston comprises blocking means
adapted to block the propelling system in the longitudinal direction when the
piston is in an initial position.

The blocking means form a blocking system which blocks the
pyrotechnic igniter and/or the sealing gasket in the longitudinal direction so
that the pyrotechnic igniter is constantly maintained in position with respect
to the body by means of the sealing gasket.

The blocking means may be in contact with the propelling system.
They may either simply abut on the propelling system, or mechanically
cooperate therewith to impart thereon a compression force, oriented towards
the body.

According to still another embodiment, the blocking means could also
be remote from the propelling system, so as to allow a small displacement
thereof in the longitudinal direction. In that case however, the displacement
permitted by the blocking means does not go beyond a predetermined limit,
to ensure that, at any time, the pyrotechnic igniter be maintained in position
with respect to the body.

For example, the blocking means may comprise at least one blocking
part configured to cooperate with the pyrotechnic igniter in a shape-fitting
manner when the piston is in the initial position. The pyrotechnic igniter is so
reliably maintained in position by the sealing gasket and further prevented
from moving by the piston.

For example, the blocking means may comprise at least one blocking
part configured to be inserted in the gap to block the sealing gasket when
the piston is in the initial position. This, on the one hand, prevents the
pyrotechnic igniter from moving due to a displacement of the sealing gasket
and on the other hand ensures that the expansion chamber be reliably
isolated from the exterior before actuation.

The piston may of course be provided with two or more blocking parts
configured as defined hereabove.

According to an embodiment, the actuator comprises engagement
means for releasably attaching the piston with respect to the body in the
initial position.

The engagement means form an attaching system which is adapted to
maintain the piston in the initial position as long as the pyrotechnic igniter
has not been activated. The piston is so blocked in the longitudinal direction.
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The blocking force provided by the engagement means is chosen to avoid
any malfunction before activation of the pyrotechnic igniter such as

~ undesirable displacement of the piston due to shocks, and to allow the piston

to be safely propelled when the pyrotechnic igniter is activated. Such
blocking force so depends on the pressurizing force of the pyrotechnic
igniter.

The engagement means usually comprise an engagement part formed
on the piston and a corresponding engagement part, usually of
complementary shape, formed on the housing.

According to an embodiment, the engagement means comprise at
least a recess formed on one of an external face of the piston and an internal
face of the body and at least a bulge formed on the other of an external face
of the piston and an internal face of the body, the recess and the bulge
being adapted to engage each other to block the piston with respect to the
body in the longitudinal direction. |

According to an embodiment, the bulge may be a rib, generally
defined in a plane perpendicular to the longitudinal direction.

For example, such rib may extend on a limited angular portion of the
inner circumference of the body or the outer periphery of the piston. In that
case, the engagement means may comprise two or more such rib segments,
preferably between two to four rib segments.

According to a particular embodiment, the rib may also be a
circumferential rib extending continuously all along the inner periphery of the
body or the outer periphery of the piston.

The force for releasing the movement of the piston from its initial
position may be adjusted by suitable choice of the respective shape and
dimension of the bulge(s) and corresponding recess(es).

According to an embodiment, the piston may have a cylindrical shape
having a longitudinal axis, and the actuator may comprise an indexing
system for indexing the piston with respect to the body in a defined angular
position around the longitudinal axis.

For example, the indexing system may comprise at least one slit
formed on one of the piston and the body and at least one corresponding rib
formed on the other of the piston and the body, the slit and the rib being
configured to cooperate in the defined angular position of the piston.
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According to an embodiment, the piston may further comprise on its
external face a groove in which is arranged a second sealing gasket.

A calibrated passage adapted to evacuate gas may be formed
between the second sealing gasket and the wall of said groove.

According to an aspect of the invention, the calibrated passage may
comprise at least one slot formed in a wall of the groove, and in particular a
slot formed directly in the piston. Such a slot is very easy and inexpensive to
produce. It is easily reproducible, needs no extra pieces, and involves no
particular assembly.

Such calibrated passage generates a local decompression of the
second sealing gasket, allowing a small leakage of air from the space
delimited by the body, pyrotechnic igniter and piston, when the piston is
mounted in said internal cavity. The slot forms a leakage port for air upon
assembly of the actuator, but does not have any significant effect during the
stage in which the piston is propelled as a result of activation of the
pyrotechnic igniter.

The pyrotechnic igniter and the (first) sealing gasket are disposed in a
first recess formed in a wall of the body. The internal face of the body
delimiting the gap formed between the body and the pyrotechnic igniter is
the internal face of said first recess.

The piston is also provided with a skirt formed on its side facing the
pyrotechnic igniter. This skirt allows increasing the sliding surface of the
piston, and therefore ensures a safe displacement of the piston inside the
body.

For the sake of compactness of the actuator, the body has a

peripheral recess surrounding the first recess, and the skirt is mounted in
said peripheral recess when the piston is in its initial position.
For example, the pyrotechnic actuator according to the present invention
may be a pyrotechnic circuit breaker, an electric switch, or a pyrotechnic
safety system such as automatic hood-raising systems of a motor vehicle.
These examples are, however, not limitative.

PRESENTATION OF THE DRAWINGS
Other features, aims and advantages of the invention will be detailed
in the following description, which is purely illustrative and should not be
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interpreted in a limiting way, and which should be read in view of the
enclosed drawings, wherein:

- Figure 1 is an upper perspective view of a pyrotechnic actuator
according to an aspect of the invention;

- Figure 2 is a perspective cross-section view of the pyrotechnic
actuator according to figure 1, along the plane A-A of figure 1,
showing the actuator in a non-activated state;

- Figure 3 is a view of detail III in figure 2;

- Figure 4 is a view of detail 1V in figure 2;

- Figure 5 is a perspective cross-section view of the pyrotechnic circuit
breaker according to figure 1, along the plane B-B of figure 1;

- Figure 6 is a cross-section view along the plane C-C of figure 5;

- Figure 7 is a perspective upper view of the piston of figures 1 to 6;

- Figure 8 is a cross-section view along the plane D-D of figure 7;

- Figure 9 is a cross-section view along the plane E-E of figure 8.

In all these figures, the common elements are identified by identical
numeral references.

DETAILED DESCRIPTION

Figure 1 illustrates a pyrotechnic actuator 10 according to an aspect of
the present invention. In the example, the pyrotechnic actuator 10 is a
pyrotechnic circuit breaker. It is understood, however, that all features
described hereafter may also be applicable to any other type of pyrotechnic
actuator according to the invention.

As shown in figures 1, 2 and 5, the actuator 10 comprises a body 12,
typically made of non-conductive material, and defining an internal cavity 14.

The internal cavity 14 is typically of circular cross-section, having a
central axis X1. In other embodiments, however, the cavity 14 could
naturally present a cross-section that is rectangular or of any other
appropriate shape. '

The internal cavity 14 houses a part of a bus bar 16 adapted to
electrically connect two external electrical components (not shown).

The bus bar 16 crosses the internal cavity 14 and projects to the
outside of the body 12 for its connection to the external components.

As shown in figure 2, the internal cavity 14 also houses a propelling
system 50 comprising a pyrotechnic igniter 20 which acts as a gas generator,
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and further houses a piston 30 slidably mounted along a longitudinal
direction X coinciding with the axis X1 of the cavity 14.

In the present patent application, and unless stated to the contrary,
an axial direction is a direction parallel to the longitudinal axis X. In addition,
a radial direction is a direction perpendicular to the longitudinal axis X and
intersecting said axis. Unless specified to the contrary, the adjectives and
adverbs "axial" and "radial" are used with reference to the above-specified
axial and radial directions. ,

The adjectives external and internal are generally used with reference
to a radial direction.

Furthermore, the adjectives upper and lower are generally used with
reference to the longitudinal direction X, the bus bar 16 being disposed in
the lower part of the cavity 14, and the propelling system 50 in the upper
part thereof.

As better shown in figure 2, the upper wall 13 of the body 12 is
provided with a first recess 40 opening out into the internal cavity 14. This
first recess 40 will be referred to in the following description as the central
recess as it is centred on the central axis X1 of the internal cavity 14. The
central recess 40 is here of substantially circular cross-section.

The first recess 40 has a diameter D1 measured in a radial direction at
its bottom face 40a.

In the illustrated example, the pyrotechnic igniter 20 is mounted in
said first recess 40 of the body 12.

The pyrotechnic igniter 20 comprises here a main portion or body 22
of cylindrical shape, with an upper face 22a, a lower face 22b, and an
external face 22c of cylindrical shape joining together the upper and lower
face 22a, 22b.

The pyrotechnic igniter 20 is further provided with conductive pins 24
protruding from said main portion 22 and adapted to be connected to a
control unit (not shown) as described hereafter. The pyrotechnic igniter 20 is
mounted so that the conductive pins 24 pass through an opening 42 formed
in the upper wall 13 of the body 12 and through a retainer 52 located in a
housing 44 opening out axially to the outside, here delimited by said upper
wall 13. The retainer, as is well-known, forms an interface of the actuator 10
to which an electrical connector may be plugged, the connector being
generally connected to the control unit and adapted for transmitting an
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electrical actuation signal emitted by the control unit, to the pyrotechnic
igniter 20.

As shown in figure 2, the pyrotechnic igniter 20 abuts against the
bottom face 40a of the central recess 40 with its upper face 22a.

The diameter D2 of the pyrotechnic igniter 20 is, however, less than
the diameter D1 of the central recess 40. A radial gap 60 is therefore
formed, inside the cavity 14, between the pyrotechnic igniter 20 and the
body 12. The gap 60 has a substantially annular shape, extending around a
main axis X2, which, in the example, coincides with the axis of the
pyrotechnic igniter 20 and the longitudinal axis X. The gap 60 is delimited by
an internal face of the body 12, here formed by the internal face 40c of the
central recess 40, and by the external face 22¢ of the pyrotechnic igniter 20.

As shown in figures 2 and 3, a sealing gasket 62 is mounted in the
gap 60, surrounding the pyrotechnic igniter 20.

The sealing gasket 62 is radially compressed between the internal face
40c of the central recess 40 and the external face 22c¢ of the pyrotechnic
igniter 20, whereby the pyrotechnic igniter 20 is reliably kept in place with
respect to the body, with no need of further holding means such as bonding
means.

In the example, the sealing gasket 62 is an O-ring, having typically a
circular cross-section (in a plane parallel to the axis of the sealing gasket and
passing through this axis).

It may, however, take any appropriate shape. In particular, the
sealing gasket 62 may have a conical or rectangular cross-section. It may
also be provided with circumferential grooves or protrusions.

The sealing gasket 62 may be formed from any suitable material,
notably EPDM (ethylene-propylene terpolymer).

Also, according to a particular embodiment (not shown), the external
face 22c of the pyrotechnic igniter might be shaped with a shoulder, a
groove or a recess, adapted to receive the sealing gasket 62 and ensure that
the latter be in a suitable position.

The piston 30 is mounted facing the pyrotechnic igniter 20 so that an
expansion chamber 64 is defined therebetween in the non-activated state of
the actuator 10. In other words, the piston 30 partially delimits the
expansion chamber 64. When activated, the pyrotechnic igniter 20, which
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forms a gas generator, is adapted to generate gas into said expansion
chamber 64 to pressurize it and propel the piston 30.

When propelled, the piston 30 moves inside the internal cavity 14,
along the longitudinal direction X, between an initial position (which
corresponds to the non-activated state of the actuator 10), and a second
position in which it comes into contact with the bus bar 16, in order to
separate it into two distinct portions, thus electrically disconnecting the
external components.

As shown in figures 5 and 8, the piston 30 comprises, with this aim in
view, a cutting edge 32, protruding from its lower face 30b, and adapted to
come into contact with the bus bar 16, in order to break it.

In the example, the piston 30 has a main part 34 of circular cross-
section complementary to that of the internal cavity 14 and extending
around an axis X3 coinciding with axis X1 of the cavity 14.

A rear skirt 36 further extends from the main part 34 on its side facing
the pyrotechnic igniter 20. The skirt allows increasing the sliding surface of
the piston, and therefore ensures a safe displacement of the piston inside
the body.

As shown in figure 2 or figure 5, the upper wall 13 of the body 12 is
provided with a second recess 48, here referred to as the peripheral recess.
This peripheral recess 48 is arranged around the central recess 40, in such a
manner that a rib 18 - here in particular an annular rib - of the body 12 is
formed between the central recess 40 and the peripheral recess 48 (said rib
18 therefore forming the internal face 48d of the peripheral recess 48 and
the internal face 40c of the central recess 40).

In the example, the rib has a truncated conical shape when viewed in
radial cross-section.

In the example, when in its initial position, the piston 30 is disposed
such that its rear skirt 36 is inserted at least in part in said peripheral recess
48. Advantageously, in this position, the upper face 30a of the piston 30
abuts against the upper wall 13 of the body 12 — here the bottom face 48a
of the recess 48 (see figure 4). This arrangement ensures compactness of
the actuator.

As shown in figure 5, and more particularly in figures 6 and 7, the
actuator 10 further comprises an indexing system for indexing the piston 30
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with respect to the body 12 in a defined angular position around axis X (X1,
X2). ‘

Typically, a slit 70 is formed in the upper part of the piston 30 and the
upper wall 13 of the body 12 is provided with a corresponding protrusion 72
protruding downwards.

In the illustrated example, the slit 70 is formed by a notch formed at
the distal end of the rear skirt 36 of the piston 30 (see in particular figure 7),
and the protrusion 72 is formed by a step provided inside the peripheral
recess 48 (see figure 5). '

The step 72 is adapted to engage in the notch 70 for one angular
position of the piston 30 around axis X (X1, X2), which position corresponds
to the desired angular position of the piston 30 when in its initial position.

It is to be noted that the above-mentioned example is not limitative.
According to an alternative embodiment, the indexing system may for
example comprise a protrusion formed on the piston 30 (notably a tapered-
shaped protrusion, in particular a conical or truncated protrusion) and a
corresponding recess (notably a blind hole) formed in the body 12.

As shown in figure 4, the piston 30 is further provided with a recess
74 on its external face 30c and the body 12 is provided with a bulge 76 on its
inner face 12d. Said recess 74 and bulge 76 form engagement means which
cooperate to releasably attach the piston 30 to the body 12 in its initial
position.

It is-to be noted that, according to another embodiment, the at least
one bulge may be provided on the piston and the at least one corresponding
recess may be provided on the body. All features described hereafter apply
similarly to such embodiment.

In the illustrated example, the recess 74 is a groove extending
continuously all along the outer periphery of the piston 30, and the bulge 76
is formed by a circumferential rib extending continuously all along the inner

periphery of the body.

However, the recess 74 and bulge 76 may have any appropriate
shape, adapted to engage in the recess 74.

The bulge 76 may be formed of a rib extending on a limited angular
portion of the inner circumference of the body 12. More preferably, the body
12 may be provided with two or more rib segments each extending on a
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limited angular portion of the circumference, notably between 2 to 4
segments.

The choice of a suitable dimension (notably angular dimension) of the
bulge(s) and recess(es) allows the adjustment of the unlocking force of the
piston 30 from its initial position.

In the example, and as shown for instance in figures 2, 5 and 8, the
piston 30 further comprises on its external face a groove 78 in which is
arranged a second sealing gasket 80.

A calibrated passage 82 adapted to evacuate gas is formed between
the second sealing gasket 80 and the wall of said groove 78.

Such calibrated passage 82 generates a local decompression of the
second sealing gasket 80, allowing a small leakage of air from the space
delimited by the body 12, pyrotechnic igniter 20 and piston 30, when the
piston 30 is mounted in the internal cavity 14. In particular, such leakage
passage avoids the so-called “pumping effect” when assembling the piston
inside the body. However, it is dimensioned to have no significant effect on
the pressurization of the expansion chamber 64 when the pyrotechnic igniter
20 is activated.

In the example, the calibrated passage 82 if formed of a (here-V-
shaped) slot formed in the wall(s) of the groove 78.

Here, as shown in figure 8, the groove 78 has a bottom wall 78¢, an
upper lateral wall 78a (closer to the upper wall of the body 12) extending
from an inlet of the groove to the bottom wall, and a lower lateral wall 78b
(closer to the lower wall of the body 12) extending from the bottom wall 78¢
to an outlet of the groove. In the illustrated example, the slot 82 comprises a
segment formed in the bottom wall 78c of the groove 78 and a segment
formed on the lower lateral wall 78b of said groove 78, but no segment in
the upper lateral wall 78a thereof.

With such arrangement, when the piston 30 is mounted into the cavity
(it is introduced from the bottom thereof and pushed upwards), the second
sealing gasket 80 is pushed toward the lower wall 78b due to the air
pressure inside the cavity 14. The air contained in the cavity may so escape
through the gap formed between the upper lateral wall 78a and the sealing
gasket 80, and through the slot 82.

Once the piston 30 is in its initial position, on the contrary, the
expansion chamber 64 is kept isolated from the lower part of the cavity 14
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by the sealing gasket 80, which leans on the upper lateral wall 78a of the
groove 78.

However, the illustrated example is not limitative, and that the slot
may for example extend continuously over the entire internal contour of the
groove.

In the illustrated embodiment, the piston 30 is further provided with
blocking means adapted to block the propelling system 50 in the longitudinal
direction X when it is in the initial position.

In the example, as shown notably in figure 7, said blocking means
comprise three protrusions 84, projecting from the upper face of the piston
30 (i.e. its bowl-shaped face facing the pyrotechnic igniter 20), in particular
from the main part 34 of the piston 30, and regularly distributed
circumferentially around the axis X3 thereof.

It is to be noted that the number of protrusions 84 is not limited, and
the piston 30 may be provided with one, two or more than three protrusions
84 without departing from the scope of the invention.

The protrusions may be adjusted in thickness (or volume) in order to
control the volume of the expansion chamber 64 and so, the pyrotechnic
pressure provided by the pyrotechnic igniter when it is actuated.

In the example, each protrusion 84 has a first part 86 in the form of a
pin adapted (that is, in particular, positioned and shaped) to be inserted in
the gap 60 to block the sealing gasket 62 when the piston 30 is in the initial
position.

In the example, the pin 86 simply abuts against the sealing gasket 62.

According to another embodiment, the pin 86 could also mechanically
cooperate with the sealing gasket 82 to impart thereon a compression force,
oriented towards the upper wall 13 of the body 12.

According to still another embodiment, the pin 86 could also be
remote from the sealing gasket 62, so as to allow a small displacement
thereof in the longitudinal direction X.

In the example, each protrusion 84 further has a second part 88
configured to cooperate with the pyrotechnic igniter 20 in a shape-fitting
manner when the piston 30 is in the initial position.

Here, the second part 88 forms a shoulder protruding from the pin 86
so as to form therewith a substantially L-shaped arm, adapted to engage
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respectively the lower face 22b and external circumferential face 22c of the
pyrotechnic igniter 20.

In the example, the second part 88 simply abuts against the igniter
20. However, similarly to the first part 86, the second part 88 may also apply
a compressive force on the igniter 20, or may be remote therefrom.

It is to be noted that, according to alternative embodiments, each
protrusion may also comprise only one of the first and second part described
hereabove.

The piston 30, which is safely maintained in its initial position due to
the engagement means, blocks the propelling system in the longitudinal
direction X due to its blocking parts 86, 88. The sealing gasket and
pyrotechnic igniter are so reliably maintained in position, ensuring a proper
functioning of the actuator upon activation.
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CLAIMS

1. A pyrotechnic actuator (10) comprising:

a body (12),

a piston (30) slidably mounted inside the body (12) along a
longitudinal direction (X), and

a propelling system (50) comprising a pyrotechnic igniter (20)
mounted inside said body (12) and adapted to propel said piston,

the pyrotechnic igniter (20) being mounted inside the body (12) such
that a peripheral gap (60) is formed between the body (12) and the
pyrotechnic igniter (20) and the propelling system (50) further comprises a
sealing gasket (62) arranged inside the gap (60) in such a manner that the
pyrotechnic igniter (20) is maintained in position with respect to the body
(12),

characterized in that the pyrotechnic igniter (20) and the sealing
gasket (62) are disposed in a first recess (40) formed in a wall (13) of the
body (12), and in that the body has a peripheral recess (48) surrounding the
first recess (40), and in that the piston (30) is provided with a skirt (36)
formed on its side facing the pyrotechnic igniter (20), the skirt (36) being
mounted in said peripheral recess (48) when the piston (30) is in its initial
position.

2. The pyrotechnic actuator according to claim 1, wherein the gap
(60) extends around a main axis (X2) and is delimited by an internal face
(40c) of the body (12) substantially parallel to said main axis, and the sealing
gasket (62) arranged inside the gap (60) contacts said internal face of the
body (12).

3. The pyrotechnic actuator according to claim 1 or 2, wherein the
gap (60) extends around a main axis (X2) and the sealing gasket (62) is
compressed inside the gap (60) in a direction substantially perpendicular to
said main axis (X2).

4, The pyrotechnic actuator according to claim 3, wherein the
piston (30) comprises blocking means (86, 88) adapted to block the
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propelling system (50) in the longitudinal direction (X) when the piston is in
an initial position.

5. The pyrotechnic actuator according to claim 4, wherein the
blocking means comprise at least one blocking part (88) configured to
cooperate with the pyrotechnic igniter (20) in a shape-fitting manner when
the piston (30) is in the initial position.

6. The pyrotechnic actuator according to claim 4 or 5, wherein the
blocking means comprise at least one blocking part (88) configured to be
inserted in the gap (60) to block the sealing gasket (62) when the piston
(30) is in the initial position.

7. The pyrotechnic actuator according to any one of claims 3 to 6,
wherein the actuator (10) comprises engagement means (70, 72) for
releasably attaching the piston (30) with respect to the body (12) in the
initial position.

8. The pyrotechnic actuator according to claim 7, wherein the
engagement means comprise at least a recess (74) formed on one of an
external face (30c) of the piston (30) and an internal face (12d) of the body
(12) and at least a bulge (76) formed on the other of an external face (30c)
of the piston (30) and an internal face (12d) of the body (12), the recess and
the bulge being adapted to engage each other to block the piston (30) with
respect to the body (12) in the longitudinal direction (X).

9. The pyrotechnic actuator according to any one of claims 3 to 8,
wherein the piston (30) has a cylindrical shape having a longitudinal axis
(X3), and the actuator (10) comprises an indexing system (70, 72) for
indexing the piston with respect to the body in a defined angular position
around the longitudinal axis.

10. The pyrotechnic actuator according to claim 9, wherein the
indexing system comprises at least one slit (70) formed on one of the piston
(30) and the body (12) and at least one corresponding rib (72) formed on
the other of the piston (30) and the body (12), the slit (70) and the rib (72)
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being configured to cooperate in the defined angular position of the piston
(30).

11.  The pyrotechnic actuator according to any one of claims 3 to
10, wherein the piston (30) comprises on its external face (30c) a groove
(78) in which is arranged a second sealing gasket (80), and a calibrated
passage (82) adapted to evacuate gas is formed between the second sealing
gasket (80) and the wall of said groove (78).
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