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(54) IGNITER FOR INFLATOR AND PROCESS FOR PRODUCING THE SAME

(57) The present invention provides an igniter for an
inflator in which a heat generating body generating heat
with an ignition current is not damaged, the heat gener-
ating body securely contacts a pyrotechnic material and
further, a manufacturing process can be facilitated, and
a method of manufacturing the same.

The method of manufacturing an igniter for an infla-
tor including a step of producing a pyrotechnic material
slurry including a fuel component and an oxidizing agent
component dispersed in a solvent, a step of dropping
the pyrotechnic material slurry on a heat generating
body of a header portion formed in a plate shape, which
generates heat with an ignition current and a step of dry-
ing the dropped pyrotechnic material slurry.
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Description

Technical field

[0001] The present invention relates to an igniter suit-
ably used in an inflator for an air bag and a method of
manufacturing the same.

Background Art

[0002] Conventionally, in an inflator for an air bag, an
igniter is used in as a detonator. In recent years, the so-
called electric type igniter is predominate, which is an
igniter receiving an electric activating signal and con-
verting the same into a thermal energy to ignite and burn
a pyrotechnic material.
[0003] The electrical igniter generally includes a pair
of electroconductive pins receiving an electric activating
signal, an electric resistance wire electrically connected
between the electroconductive pins, and a pyrotechnic
material (namely, a priming) provided to come in contact
with the electric resistance wire. When the electrocon-
ductive pins receive an activation signal and an electric
current flows in the electric resistance wire, the resist-
ance wire is heated to ignite the pyrotechnic material.
[0004] Since the electric type igniter functions to start
activation of an inflator for an air bag, it is important that
the electric igniter is activated unfailingly, as necessary.
Regarding this activation reliability, JP-A 09-210596 dis-
closes, as important factors for a performance of an
electrical detonator, a structural completeness of a
bridge wire for maintaining a proper connection between
a bridge wire and a pyrotechnic material (for example,
contact between the both being excellent for ignition)
and for maintaining an electric circuit in a closed state
(for example, for reducing a risk of disconnection of the
bridge wire).
[0005] And, another conventional technique relating
to the present invention is US-B No. 6,009,809.

Disclosure of the Invention

[0006] The present invention relates to an igniter used
suitably in an inflator for an air bag and a method of man-
ufacturing the same, and in particular, to an igniter for
an inflator characterized in a charging method of a py-
rotechnic material (or a priming) which burns at activa-
tion to generate a flame and the like, and to a method
of manufacturing the same.
[0007] In the method described in JP-A 09-210596, a
first slurry (a pyrotechnic material slurry) charged from
an opened end of a charge casing has a high viscosity
of 500,000 centipoise or more, and therefore, even in
case of charging the slurry into the charge casing, a pro-
jection is formed on its upper surface (that is, in the side
where an ignition assembly is charged) at the time of
charging, so that the upper surface becomes difficult to
be horizontal. Therefore, in order to make the upper sur-

face horizontal, it is necessary to employ any means
therefor at the time of charging the slurry. If no means
is employed and the upper surface is not made horizon-
tal, that is, if it dries with the projection, the bridge wire
is possibly cut by the projection at the time of mounting
an ignition assembly to the opened end of the charge
casing.
[0008] Further, even if the upper surface of the first
slurry was horizontal, the ignition assembly provided
with the bridge wire is mounted to the first slurry (pyro-
technic material slurry) which is mounted to the charge
casing to be dried and solidified, so that the bridge wire
is pressed against the solidified material, which may
causes the bridge wire damaged.
[0009] In view of the above, an object of the present
invention is to provide an igniter for an inflator which
solves the above-described problems in the convention-
al art, does not damage a heat generating body gener-
ating heat with an ignition current of a bridge wire or the
like and makes the heat generating body and a pyro-
technic material securely contact with each other, and
further, whose manufacturing step can be facilitated,
and to provide a method of manufacturing the same.
[0010] The present invention provides, as a means for
solving the above problem, an igniter for an inflator pro-
vided with a pyrotechnic material accommodating space
accommodating a pyrotechnic material and a heat gen-
erating body generating heat with an ignition current and
provided on a bottom surface of the pyrotechnic material
accommodating space, wherein the pyrotechnic mate-
rial is one obtained by charging a pyrotechnic material
slurry, which includes a fuel component and an oxidizing
agent component dispersed in a solvent, into the pyro-
technic material accommodating space and drying the
same, and the pyrotechnic material in the pyrotechnic
material accommodating space surrounds the heat gen-
erating body and closely contacts the same.
[0011] The pyrotechnic material is one obtained by
charging, into the pyrotechnic material accommodating
space, a pyrotechnic material slurry, which includes a
fuel component and an oxidizing agent component dis-
persed in a solvent, and drying the same. Accordingly,
the charged pyrotechnic material slurry is dried and so-
lidified while surrounding the heat generating body, so
that it is unnecessary to press the heat generating body
against the solidified pyrotechnic material, thereby pre-
venting the heat generating body from being damaged
and cut and making the heat generating body and the
pyrotechnic material contact more securely. In particu-
lar, when the viscosity of the pyrotechnic material slurry
to be charged is low, the whole heat generating body in
the pyrotechnic material accommodating space is sur-
rounded by the pyrotechnic material, which is different
from a case that a heat generating body is pressed
against a solidified pyrotechnic material, so that contact
of the pyrotechnic material with the heat generating
body is improved. As a result, an activation reliability can
be improved.
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[0012] The pyrotechnic material slurry is, before being
dried, one obtained by evenly dispersing a fuel compo-
nent in a solvent to form a fuel slurry and further dispers-
ing an oxidizing agent component evenly in the fuel slur-
ry. In particular, in case of a fuel component comprising
only metal component, it is difficult to be handled be-
cause the fuel component has a high ignition sensitivity
in a powdery state. But, by dispersing the fuel compo-
nent in the solvent together with a binder, the fuel com-
ponent is not handled in the powdery state. And in this
case, in the fuel slurry, a metal component has to be
maintained evenly dispersed in the solvent, and thereby,
the fuel slurry needs to be stirred sufficiently. At this time,
if the viscosity of the fuel slurry is put in the range of
1,000 to 500, 000 centipoise, the slurry can be stirred
sufficiently and the fuel slurry in which the fuel compo-
nent is evenly dispersed in the solvent can be formed.
[0013] Further, since the pyrotechnic material is
formed by charging the pyrotechnic material slurry into
the pyrotechnic material accommodating space and
drying the same, it is necessary to evenly disperse the
fuel component and the oxidizing agent component in
the pyrotechnic material slurry in order to make ignition
of the pyrotechnic material secure. Therefore, when the
viscosity of the pyrotechnic material slurry is put in the
range of 1,000 to 500,000 centipoise, stirring can be
conducted sufficiently to form a pyrotechnic material
slurry in which the fuel component and the oxidizing
agent component are evenly dispersed in the solvent.
By charging the sufficiently stirred pyrotechnic material
slurry in the pyrotechnic material accommodating space
of the igniter and drying the same, the igniter produced
finally includes the pyrotechnic material having the fuel
component and the oxidizing agent component evenly
dispersed. In such an igniter, since the pyrotechnic ma-
terial in which the fuel component and the oxidizing
agent component are evenly dispersed contacts closely
the heat generating body, the pyrotechnic material is se-
curely ignited by heat generation of the heat generating
body, so that a reliability of an ignition performance can
be maintained.
[0014] Further, since the pyrotechnic material is
charged in the pyrotechnic material accommodating
space in a slurry state, a charge holder defining a pe-
riphery of the pyrotechnic material accommodating
space can be formed with an inflammable material such
as synthetic resin. At the time of charging the pyrotech-
nic material, if the pyrotechnic material is a dried-pow-
dered material, it is necessary to secure contact be-
tween the heat generating body and the pyrotechnic ma-
terial after charged into the pyrotechnic material accom-
modating space by applying a force on the charged py-
rotechnic material, such as by pressing the pyrotechnic
material against the heat generating body with a convex
portion formed at a closed end of a cup as disclosed in,
for example, US-B No. 6, 000, 809. At this time, a force
is applied to the charge holder, so that the charge holder
may be deformed. In the present invention, however, the

pyrotechnic material is in a slurry state, and it can be
simply charged without applying a pressure on the ma-
terial. Accordingly, a charge holder made of resin can
be used and the thickness of the charge holder can also
be made thin. Therefore, according to the igniter for an
inflator of the present invention, a charge holder made
of an inflammable material such as a resin or the like
can be used and undesirable deformation of the charge
holder can be prevented. Further, the charge holder is
mounted to a portion (a header portion) where the heat
generating body is provided to form the pyrotechnic ma-
terial accommodating space. When the charge holder
is made of an inflammable material, the charge holder
can be fixed by a simple method such as adhesion to
the header portion using adhesive, and the charge hold-
er is burnt out due to combustion of the pyrotechnic ma-
terial, so that the charge holder is prevented from scat-
tering at the time of activation of the igniter even if the
adhesion to the header portion is weak. Further, even if
the charge holder is formed of metal, the thickness
thereof can be made thin, and thereby the charge holder
can be formed easily by pressing. As a result, a manu-
facturing cost can be reduced.
[0015] The heat generating body can be not only
formed as a bridge wire comprising an electric resist-
ance wire but also formed as the heat generating portion
on a substrate at least part of which is disposed in the
pyrotechnic material accommodating space. When the
heat generating body is formed as the heat generating
portion on the substrate, the heat generating body can
be formed easily according to an example of an electric
circuit formation, and variations in a resistance value
can be suppressed and further, an adverse affect to the
heat generating body, such as disconnection or the like
can be eliminated.
[0016] An integrated circuit and a capacitor can be fur-
ther provided on the substrate, and thereby, an igniter
for an inflator which can be employed in a bus system
can be provided. Particularly, a slurry pyrotechnic ma-
terial is used in the present invention, and even when
an igniter which can be employed in a bus system is
formed, a capacitor or an integrated circuit is prevented
from being adversely affected. That is, if powdery pyro-
technic material is used and this material is pressure-
charged in the above manner, it is expected that a pres-
sure at the pressure-charging time adversely affects a
capacitor or an integrated circuit which is an electric/
electronic circuit part, but such a problem can be solved
in the present invention. Therefore, according to the
present invention, in an igniter which can be employed
in a bus system having such an integrated circuit and a
capacitor, an igniter for an inflator, in which the pyrotech-
nic material and the heat generating body (the heat gen-
erating portion) contact each other securely and an elec-
tronic part such as an integrated circuit, a capacitor or
the like is never damaged due to influence of a pressure
or the like, is provided.
[0017] Further, the present invention provides, as an-
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other means for solving the above-described problem,
a method of manufacturing an igniter for an inflator com-
prising a step of producing a pyrotechnic material slurry
including a fuel component and an oxidizing agent com-
ponent dispersed in a solvent, a step of dropping the
pyrotechnic material slurry on a heat generating body,
which generate heat by an ignition current, of a header
member formed in a plate shape and a step of drying
the dropped pyrotechnic material slurry.
[0018] In the manufacturing method of the present in-
vention, the pyrotechnic material slurry is dropped on
the heat generating body provided on the header portion
and it is dried. Thereby, a close contact between the py-
rotechnic material and the heat generating body is made
secure, so that an operation security can be ensured.
Further, since it is unnecessary to press the heat gen-
erating body against the dried and solidified slurry, the
heat generating body is prevented from being damaged
and disconnected.
[0019] In the igniter for an inflator and the method of
manufacturing the same of the present invention, a step
of producing the pyrotechnic material slurry desirably in-
cludes a stage of forming a fuel slurry obtained by dis-
persing a fuel component and a binder component into
a solvent and a stage of forming a pyrotechnic material
slurry by adding the oxidizing agent component to the
fuel slurry. In particular, in case of the fuel component
comprising only metal component which is difficult to be
handled in a powdery state because of a high ignition
sensitivity, by dispersing the fuel component a binder in
the solvent together with a binder not to be handled in
the powdery state, safety at manufacturing, that is a
danger a danger of ignition of the fuel component can
be eliminated. For example, when zirconium described
below is used as the fuel component, its powder has a
very high sensitivity to get ignited easily, but safety dur-
ing manufacture can be elevated by handling zirconium
in such a state that it is dispersed in a solvent.
[0020] By adding a binder in the pyrotechnic material
slurry, preferably in the fuel slurry, the heat generating
body and the dried slurry can be contacted to each other
securely without applying a physical force such a pres-
sure-charging or applying a force with a structural fea-
ture or the like.
[0021] The fuel slurry or the pyrotechnic material slur-
ry has a viscosity of 1,000 to 500,00 centipoise, prefer-
ably a viscosity of 5,000 to 300,000 centipoise, further
preferably a viscosity of 10,000 to 100, 000 centipoise,
and it is desirable to stir this slurry. By setting the vis-
cosity in this range, a stirring work becomes easy and
respective components can be evenly mixed. When the
viscosity of the slurry to be stirred is higher than 500,000
centipoise, it becomes difficult to mix respective compo-
nents, and when the slurry drops on the heat generating
body, a projection is formed easily as described below.
On the contrary, when the viscosity is lower than 1, 000
centipoise, a drying time of the pyrotechnic material af-
ter the slurry dropped on the heat generating body be-

comes excessively long, which results in inconvenience
in manufacture. The viscosity can be set in this range
not only by adjusting the temperature, the surrounding
temperature or the like of the fuel slurry or the pyrotech-
nic material slurry but also by adjusting the amount of
addition of the solvent.
[0022] In the step of dropping the pyrotechnic material
slurry on the heat generating body, it is desirable that
the step is conducted while the slurry is being stirred.
Since the metal component included in the pyrotechnic
material slurry has a large specific gravity, it gravitates
according to time elapse. In view of this, it is desirable
that the slurry is dropped, while it is being stirred, so that
respective components are evenly dispersed without
gravitation of the fuel component. In particular, when the
viscosity of the slurry is kept low in order to have respec-
tive components evenly dispersed or the like, the metal
material becomes especially easy to gravitate. Conse-
quently, the importance of dropping the pyrotechnic ma-
terial slurry on the heat generating body while it is being
stirred is great.
[0023] When the pyrotechnic material slurry is
dropped on the heat generating body, desirably, a
charge holder provided with a peripheral surface sur-
rounding the heat generating body is mounted, before
the dropping, in the side of the header member formed
in a plate shape where the heat generating body gener-
ating heat with an ignition current exists. If the charge
holder is mounted in advance, at the time of dropping
the pyrotechnic material slurry on the heat generating
body, the pyrotechnic material slurry can be dropped in-
to a space defined by the header member and the
charge holder.
[0024] The charge holder is maintained as it is even
after dropping of the pyrotechnic material slurry, and it
can be used for forming a space accommodating the
pyrotechnic material in the igniter. The charge holder is
usually made of the same material as that of the header.
For example, when the header is made of stainless
steel, the charge holder can also be made of stainless
steel. Incidentally, the charge holder and the header can
also be made of different materials. The charge holder
is cylindrical and it is mounted to the header by welding
its one end portion to the header. At this time, in order
to prevent the charge holder from scattering at the time
of activation of the igniter, the charge holder and the
header have to be welded to each other securely. How-
ever, alternatively, the charge holder can be formed of
inflammable material such as synthetic resin or the like,
so that it can be formed to be broken or burnt at activa-
tion of the igniter. If it is formed in this way, the charge
holder is prevented from scattering because it is burnt
out at activation of the igniter. When the charge holder
is formed of inflammable material such as synthetic res-
in or the like, a material which does not change due to
a drying temperature in a step of drying the slurry de-
scribed latter is used as the inflammable material. The
material depends on a drying temperature, but it is pref-
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erable to use, for example, epoxy or the like as such a
material, taking into consideration fixing to the header
easily using adhesive or the like. The charge holder
formed of an inflammable material only serves as a kind
of a mold when the pyrotechnic material slurry is
dropped on the header. Once the slurry is solidified, the
role as the charge holder is terminated. When the pyro-
technic material is ignited, the charge holder is also
burnt out and it is not scattered.
[0025] As the fuel component, powdery material is
used, and powder selected from the group consisting of
zirconium, iron, tin, manganese, cobalt, nickel, tung-
sten, titanium, magnesium, aluminum, niobium and a
mixture thereof can be used, and, among them, powder
consisting of zirconium is preferable.
[0026] As the oxidizing agent component, powder
material is used, and powder selected from the group
consisting of a perchloric acid salt such as potassium
perchlorate, lithium perchlorate, sodium perchlorate or
the like and nitric acid salt such as potassium nitrate,
and a mixture thereof can be used, and, among them,
powder consisting of potassium perchlorate is prefera-
ble.
[0027] As the solvent for dispersing the fuel compo-
nent and the oxidizing agent component, an organic sol-
vent such as isopropyl alcohol, methyl ethyl ketone, hex-
ane and the like can be used.
[0028] The binder mixed in the pyrotechnic material
slurry can be cellulose resin, urethane resin, fluorine-
contained rubber composition. Further, in the pyrotech-
nic material slurry, an additive selected from the group
consisting of glass powder, glass fiber, ceramic fiber,
steel wool, bentonite, kaolinite and a mixture thereof can
be used. In particular, when potassium perchlorate is
used as the oxidizing agent component, it is desirable
that the binder is selected from the group consisting of
hydroxypropyl cellulose, nitrocellulose and urethane.
This is because potassium perchlorate is prevented
from being dissolved in the binder.
[0029] As the heat generating body which generates
heat with an ignition current, one comprising a printed
circuit or one including an integrated circuit and a ca-
pacitor can also be used besides a bridge wire of an
electric resistance wire.
[0030] Further, by forming an inflator for an air bag
using the igniter for an inflator, an inflator for an air bag
which can be activated unfailingly is provided.
[0031] That is, the present invention provides an in-
flator for an air bag used in an inflatable safety system,
comprising, in a housing having a gas discharging port,
an igniter which activates an inflator and a gas generat-
ing means which is actuated by activation of the igniter,
wherein the igniter of this invention is used as an igniter.
[0032] As described above, in the igniter for an inflator
according to the present invention, the pyrotechnic ma-
terial securely contacts the heat generating body while
any damage or cut of the heat generating body is not
caused. Therefore, an igniter is unfailingly activated up-

on receiving an activating signal to activate the gas gen-
erating means, and consequently, such an inflator for an
air bag that can be unfailingly activated at need is pro-
vided.
[0033] Therefore, the igniter for an inflator according
to the present invention can be used in varieties of in-
flators such as a hybrid type inflator, an inflator used for
inflating a curtain-like air bag, a pyrotechnic inflator, an
inflator used in a seatbelt pretensioner, a knee bolster
or the like, and others, for varieties of purposes such as
for activating a gas generating means, for rupturing a
member sealing a gas for inflating an air bag or the like.
[0034] The method of manufacturing an igniter for an
inflator of the present invention is a method of manufac-
turing an igniter for an inflator in which a bridge wire or
other heat generating body generating heat with an ig-
nition current is not damaged, the heat generating body
securely contacts a pyrotechnic material, and the man-
ufacturing process is facilitated. And the igniter for an
inflator according to the present invention is a igniter for
an inflator in which the heat generating body is never
damaged and the heat generating body securely con-
tacts the pyrotechnic material, and that unfailingly acti-
vates at need.

Brief Description of the Drawings

[0035]

Fig. 1 is a vertical sectional view showing an igniter
for an inflator.
Fig. 2 is a process diagram showing a method of
manufacturing an igniter for an inflator.
Fig. 3 is a vertical sectional view showing another
igniter for an inflator.

Description of Numerals

[0036]

100, 200 igniter for inflator
101, 201 electroconductive pin
102 header potion
103 charge holder
104, 204 pyrotechnic material accommodating

space
105 bridge wire
106 igniter sub-assembly
107 pyrotechnic material
107s pyrotechnic material slurry
205c integrated circuit
205 printed circuit board

Preferred Embodiment of the Invention

[0037] The present invention will be explained below
in detail with reference to the drawings showing embod-
iments of the present invention. Fig. 1 is an axial sec-
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tional view showing an embodiment of an igniter 100 for
an inflator, Fig. 2 is a flow diagram showing a method of
manufacturing the igniter 100 for an inflator shown in
Fig. 1, and Fig. 3 is an axial sectional view showing an
embodiment of another igniter 200 for an inflator.
[0038] In the igniter 100 for an inflator shown in Fig.
1, a pair of electroconductive pins 101a and 101b re-
ceiving an electric activating signal are held by a plate-
like header member 102 in an insulated state and a cy-
lindrical charge holder 103 is provided along an edge of
the header member 102 in a standing manner, a bridge
wire 105 of a heat generating body which converts elec-
tric energy into thermal energy is provided on a bottom
surface in a space (namely, a pyrotechnic material ac-
commodating space 104) formed by the charge holder
103 and the header member 102, in other words, on an
upper surface of the header member 102, thereby form-
ing an igniter sub-assembly 106. By accommodating a
pyrotechnic material 107 in the pyrotechnic material ac-
commodating space 104 in the igniter sub-assembly
106, the igniter 100 for an inflator is constituted.
[0039] In the igniter sub-assembly 106 in this embod-
iment, one electroconductive pin 101a is joined to an
annular portion 102a comprising an electroconductive
body in the header portion 102 to allow electrical con-
duction thereto. And, in an electric insulating body 102b,
such as glass or the like, filled in a hole portion existing
at the center of the annular portion 102a in the header
portion 102, the other electroconductive pin 101b is pro-
vided to expose its end surface on an upper surface of
the header portion 102. An upper surface of the annular
portion 102a, an upper surface of the electric insulating
body 102b and an end surface of the electroconductive
pin 101 existing in the central hole portion of the annular
portion 102a become flush with one another, and a heat
generating body which generates heat with an ignition
current, namely, the bridge wire 105 is spanned be-
tween the upper surface of the annular portion 102a and
the end surface of the electroconductive pin 101b held
by the electric insulating body 102b.
[0040] In the igniter sub-assembly 106 in this embod-
iment, a cylindrical charge holder 103 extending along
a peripheral edge of the header portion 102 is provided
on a face of the header portion 102 on which the bridge
wire 105 is provided, and the both are joined to each
other. Incidentally, the charge holder 103 may also be
formed integrally with the header portion 102. Such a
constitution may be employed that the header member
102 and the charge holder 103 are formed of the same
material and one end portion of the charge holder 103
is mounted to the header member 102 by welding, or
such a constitution may be employed that the header
member 102 and the charge holder 103 are formed of
different materials (for example, the header member
102 is formed of stainless steel while the charge holder
103 is formed of an inflammable material) and the both
are fixed to each other by adhesive. Further, such a con-
stitution may be employed that the header member 102

is formed of an insulating material such as resin and the
end surfaces of respective electroconductive pins 101
are exposed on the upper surface of the header member
102, and the bridge wire 105 is spanned between the
end surfaces of the electroconductive pins 101.
[0041] In this embodiment, the pyrotechnic material
107 accommodated in the space 104 formed by the
header portion 102 and the charge holder 103 is one
obtained in such a manner that a pyrotechnic material
slurry 107s which includes a fuel component 107a and
an oxidizing agent component 107b and is dispersed in
a solvent is filled into the pyrotechnic material accom-
modating space 104 and dried. In this connection, one
example of a method of manufacturing the igniter 100
for an inflator will be explained with reference to Fig. 2.
[0042] First, a fuel slurry 107s' is prepared by dispers-
ing a fuel component 107a comprising zirconium pow-
der and a binder 107c selected from the group consist-
ing of hydroxypropyl cellulose, nitrocellulose and ure-
thane in a solvent 107d selected from the group consist-
ing of isopropyl alcohol, methyl ethyl ketone, hexane
and the like, and this slurry is stirred with a viscosity of
1,000 to 500,000 centipoise (Fig. 2(a)).
[0043] Next, potassium perchlorate is mixed in the fu-
el slurry 107s' as the oxidizing agent component 107b
to form a pyrotechnic material 107 slurry, and the slurry
is stirred with a viscosity of 1,000 to 500,000 centipoise
(Fig. 2(b)).
[0044] Since the fuel slurry 107s' and the pyrotechnic
material slurry 107s are set to have the viscosity of 1,000
to 500,000 centipoise, respective components 107a to
107c can be dispersed at a high level. Then, zirconium
powder which is the fuel component 107a together with
the binder 107c is dispersed in the solvent 107d to be
used, an unintentional firing can be prevented during
manufacture.
[0045] After the pyrotechnic material slurry 107s is
sufficiently stirred so that respective components are
dispersed sufficiently, it is charged in the space formed
by the header member 102 and the charge holder 103
in the ignition sub-assembly 106, namely, the pyrotech-
nic material accommodating space 104 while it is being
stirred (Fig. 2(c)). By charging the pyrotechnic material
slurry 107s while stirring the same, unevenness of com-
position due to sinking of the fuel component during
charging can be prevented.
[0046] After the pyrotechnic material slurry 107s
charged in the pyrotechnic material accommodating
space 104 is dried, the space 104 is closed (Fig. 2(d)).
Regarding the closing, as shown in Fig. 2 (d), an open-
ing portion of an opened end portion (an upper end) of
the charge holder 103 may be closed by a lid member
120 covering only the opening portion, or the opening
portion can be closed by covering the opening portion
with a lid member with a peripheral edge, which has a
peripheral wall portion extending to the charge holder,
and welding (laser-welding or the like) an lower end por-
tion of the peripheral wall portion to an outer peripheral
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portion of the header. When the lid member 120 is fixed
by welding, the latter case is more preferable even in
view of suppressing thermal influence to the pyrotechnic
material 107. In particular, as described above, the py-
rotechnic material slurry 107s charged into the space
104 is adjusted to have a viscosity of 1,000 to 500,00
centipoise, so that the drying time is not prolonged ex-
cessively.
[0047] Since, in the above manufacturing method, the
pyrotechnic material 107 is formed in a slurry state
(107s) to be charged (Fig. 2(c)), it is unnecessary to
pressure-charge the pyrotechnic material to press the
same against the bridge wire 105, or press the bridge
wire 105 against the dried and solidified pyrotechnic ma-
terial, and the bridge wire 105 is therefore prevented
from being damaged. Further, since charged pyrotech-
nic material slurry 107s is dried as it is, the bridge wire
105 and the pyrotechnic material 107 are securely
brought in close contact with each other.
[0048] Fig. 3 shows another embodiment of an igniter
200 for an inflator constituted to use an integrated circuit
205c as the heat generating body for converting an elec-
tric energy into a thermal energy. The igniter 200 shown
in this figure is an igniter 200 which can correspond to
a bus system provided in a vehicle and it can be consti-
tuted to include an integrated circuit 205c, a capacitor
or the like.
[0049] The igniter 200 is provided on its substrate with
the integrated circuit 205c and a heat generating portion
206, and it is an igniter having such a structure that a
resin 210 surrounds the above members except for the
heat generating portion 206 and the heat generating
portion projects into the pyrotechnic material accommo-
dating space 204. And a pair of electroconductive pins
201 are connected to the circuit. With this structure,
when a electroconductive pin 201 receives an activation
signal, the integrated circuit 201 determines whether or
not to activate, and if it is necessary to activate, a heat
is generated to ignite and burn the pyrotechnic material
107.
[0050] Even in the igniter 200, since slurry-like mate-
rial (107s) is charged into the pyrotechnic material ac-
commodating space 204 as the pyrotechnic material
107, the heat generating portion 206 and the pyrotech-
nic material 107 can be securely brought into close con-
tact with each other without damaging the substrate 205
(substantially, the integrated circuit 205c, the capacitor
or the like).

Claims

1. An igniter for an inflator provided with a pyrotechnic
material accommodating space accommodating a
pyrotechnic material, a heat generating body, gen-
erating heat with an ignition current, provided on a
bottom surface in the pyrotechnic material accom-
modating space, wherein

the pyrotechnic material is obtained by charg-
ing, in the pyrotechnic material accommodating
space, a pyrotechnic material slurry including a fuel
component and an oxidizing agent component dis-
persed in a solvent and drying the same, and

the pyrotechnic material existing in the pyro-
technic material accommodating space surrounds
the heat generating body to closely contact the
same.

2. An igniter for an inflator according to claim 1, where-
in the pyrotechnic material slurry is formed by add-
ing the oxidizing agent component into a fuel slurry
obtained by dispersing the fuel component into the
solvent, and the fuel slurry has a viscosity of 1,000
to 500,000 centipoise.

3. An igniter for an inflator according to claim 1, where-
in the pyrotechnic material slurry is formed by add-
ing the oxidizing agent component into a fuel slurry
obtained by dispersing the fuel component into the
solvent, and the pyrotechnic material slurry has a
viscosity of 1, 000 to 500, 000 centipoise.

4. An igniter for an inflator according to any one of
claims 1 to 3, wherein the solvent is selected from
the group consisting of alcohols, ketones, acetates,
alkanes, and a mixture thereof.

5. An igniter for an inflator according to any one of
claims 1 to 4, wherein the pyrotechnic material slur-
ry further includes a binder selected from the group
consisting of cellulose derivatives, urethanes, rub-
bers, and a mixture thereof.

6. An igniter for an inflator according to claim 5, where-
in the cellulose derivatives includes hydroxypropyl
cellulose.

7. An igniter for an inflator according to any one of
claims 1 to 6, wherein the pyrotechnic material slur-
ry is further mixed with one selected from the group
consisting of glass powder, glass fiber, ceramic fib-
er, steel wool, bentonite, kaolinite and a mixture
thereof.

8. An igniter for an inflator according to claim 5, where-
in the oxidizing agent component is potassium per-
chlorate, and the binder is selected from the group
consisting of hydroxypropyl cellulose, nitrocellulose
and urethane.

9. An igniter for an inflator according to any one of
claims 1 to 8, wherein a periphery of the pyrotechnic
material accommodating space is defined by a cy-
lindrical charge holder formed of a synthetic resin.

10. An igniter for an inflator according to any one of
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claims 1 to 9, wherein the heat generating body is
formed on a substrate as a heat generating portion,
at least part of the substrate is disposed in the py-
rotechnic material accommodating space, and the
heat generating portion is disposed to contact the
pyrotechnic material.

11. An igniter for an inflator according to claim 10,
wherein the substrate is further provided with an in-
tegrated circuit and a capacitor.

12. A method of manufacturing an igniter for an inflator
comprising:

a step of producing a pyrotechnic material slur-
ry including a fuel component and an oxidizing
agent component dispersed in a solvent;
a step of dropping the pyrotechnic material slur-
ry on a heat generating body of a header portion
formed in a plate shape, which generates heat
with an ignition current; and
a step of drying the dropped pyrotechnic mate-
rial slurry.

13. A manufacturing method according to claim 12,
wherein the step of producing a pyrotechnic mate-
rial slurry includes a stage of stirring a fuel slurry
obtained by dispersing the fuel component and a
binder component in the solvent with a viscosity of
1,000 to 500,000 centipoise.

14. A manufacturing method according to claim 12 or
13,
wherein the step of producing a pyrotechnic mate-
rial slurry includes a stage of stirring a pyrotechnic
material slurry obtained by further adding the oxi-
dizing agent component into a fuel slurry with a vis-
cosity of 1,000 to 500,000 centipoise.

15. A manufacturing method according to any one of
claims 12 to 14, wherein the pyrotechnic material
slurry further includes a binder selected from the
group consisting of cellulose derivatives, ure-
thanes, rubbers, and a mixture thereof.

16. A manufacturing method according to claim 15,
wherein the cellulose derivatives include hydroxy-
propyl cellulose.

17. A manufacturing method according to any one of
claims 12 to 16, wherein the pyrotechnic material
slurry is further mixed with one selected from the
group consisting of glass powder, glass fiber, ce-
ramic fiber, steel wool, bentonite, kaolinite and a
mixture thereof.

18. A manufacturing method according to any one of
claims 12 to 17, wherein

the fuel component is powder selected from
the group consisting of zirconium, iron, tin, manga-
nese, cobalt, nickel, tungsten, titanium, magnesi-
um, aluminum, niobium and a mixture thereof; and

the oxidizing agent component is powder se-
lected from the group consisting of potassium per-
chlorate, lithium perchlorate, sodium perchlorate
and a mixture thereof.

19. A manufacturing method according to any one of
claims 12 to 18, wherein the oxidizing agent com-
ponent is potassium perchlorate, and the pyrotech-
nic material slurry further includes a binder selected
from the group consisting of hydroxypropyl cellu-
lose, nitrocellulose and urethane.

20. A manufacturing method according to any one of
claims 12 to 19, wherein the step of dropping the
pyrotechnic material slurry is conducted while being
stirred.

21. A manufacturing method according to any one of
claims 12 to 20, wherein a charge holder provided
with a peripheral wall surface surrounding the heat
generating body is mounted in the side of the head-
er member formed in a plate shape where the heat
generating body generating heat with an ignition
current exists, and

in the step of dropping the pyrotechnic mate-
rial slurry, the pyrotechnic material slurry is dropped
in a space defined by the header member and the
charge holder.

22. A manufacturing method according to claim 21,
wherein the charge holder is formed of a synthetic
resin.
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