DESCRIPTION IGNITION POWDER COMPOSITION FOR IGNITER 5TECHNICAL FIELD [0001]The
present invention relates to an ignition powder composition for igniter and an igniter using the ignition
powder composition. In particular, the present inventionlrelates to an ignition powder composition for
igniter used in electric initiators or airbags built in automobiles, and to an igniter 10 (so-called squib)
using the ignition powder composition. In more particular, the present invention relates to an ignition
powder composition for igniter meeting the requpggstrRI®TLO®Nt Sensitivity with lowered friction
sensitivity and an igniter using the ignition powder composition. 15BACKGROUND ART [0002]Various
igniters have been developed as igniters provided for gas generators used in safety equipment of

automobiles such as airbags BrNéht BRItHSPEYEHSR KEPY BUShTAR N itk iKehldr&lly charged with ignition
powder which is ignited with little electrical energy, and the ignition powder works to 20 activate the gas

generator by ignition in immediate response tC} HTEWELOE {n converted from the electrical energy.
There are techniques using ignition powder co S oﬁaé rrg er, specifically, ignition powder such as

a mixture of zirconRAAldnd potessigsepdrvitoiiae (G RRY; ta ANxaIrd oh Amvedneompagstem td potassium
perchlorate (ZWP R iagidhe dke gAREH TSy YREPHS tEoipHRANARKS fsye dieen Rrasfiralibadeveloped in

order to provide for the need for improved gerformanc:e of_safe% equipment and improved safety in the

production procesS'BREFTEYs T GHORTEAER O @hoSHLeR R SRR LIS ERSTIHL 1)
discloses a technigsesl dimaebettticadibytadsing a dmwyd bstibn e rdaocebsiesh asdtitananmdrytiide to a 30

pyrotechnic Gampasition whiciis R RIPRAIRE FGeRiHPRRSPKslizssstaNever B3l hipvelygs obtaining an

ignition powder composition which is a single increment initiator charge containing zirconium as an
essential ingredieMC G UIREBH AR ERPHSA oG HIRBHOARPYY 4 SPRIRRSH AN JRe Al Hiction
sensitivity of ignitioregomeders reg ui [@004jiAg aunethcerod ey ringsbdetsr au igniteopsedsiciionyprocess by
lowering friction sgﬂai%iﬁ Fﬁft%ndgrﬁig;qﬂeqﬁwﬂ%ncpmi%% [%Sigmher, JP 2009-120424A (PTL 2)
discloses that an ignition >gow er composition for Igniter in which metal powder contains potassium
perchlorate and potassium 5 nitrate can be used as ignition powder with lower friction sensitivity. The
invention disebosed in PTL 2 lowers friction s@stiKiyRada gonx@&Ttional ignition powder by adding
potassium nitrate EBS{JPZHO Various igniters have been developed as igniters provided for gas
generators used in safety equipment of automobiles such as airbags or seat
belt pretensioners. Such an igniter is generally charged with ignition powder
which is ignited with little electrical energy, and the ignition powder works to
20 activate the gas generator by ignition in immediate response to the thermal
energy converted from the electrical energy. There are techniques using
ignition powder compositions for igniter, specifically, ignition powder such as
a mixture of zirconium and potassium perchlorate (ZPP); a mixture of
zirconium, tungsten, and potassium perchlorate (ZWPP); and the like.
25  Further, various ignition powders have been practically developed in order to
provide for the need for improved performance of safety equipment and
improved safety in the production process of igniters for gas generators.
[0003] For example, JP 2007-518655T (PTL 1) discloses a technique
characterized by adding a combustion enhancer such as titanium hydride to a
30 pyrotechnic composition which is a blend of zirconium and oxidizer.
However, PTL 1 involves obtaining an ignition powder composition which is a
single increment initiator charge containing zirconium as an essential
ingredient, and ensures sufficient heat for ignition, and it is not aimed at

lowering friction sensitivity of ignition powders.



[0005]For metal powder which can be used in an ignition powder composition for igniter, it is known that
the firing current sensitivity is 10 generally improved as the metal powder is refined. On the other hand,
the risk of accidental ignition in handling of the metal p&vder during production is increased, so that
safety has been an issue. It is particularly known that zirconium generally used as metal powder
contained in ignition powder is excellent in ignition performance, but is at high risk of accidental ignition 15

when being handlpgbdyring preduetiethod of-ensuthgoeabéeyin JEnPRP IpRstRRALA (1 dbed) dipcloses a
technique of contrglling. safety risk in handli tal powder while maintaining the firing. current sensitivity
with the use of e GG e T TG e RS IR TS G
disadvantages thatQfe h7odipowWESLis2200shlrers tthahan SISt Ny Siedysial rameesitisibdaEtion control

of the metal powdgjrigdlifficWhiaAchibippRdLiobARShiS Tuehssfah AN drked dratqiok ddttipiure
25[0006]PTL 1:JP 007-518?§5T PTL 2:JP.%009-120424AtPT|L 3:JPf 2001-34829£AtSU ARY OF
INVENTION 350(TQ'C %ﬁgaﬁ@r Iéﬁﬁﬁdﬂ% '&Haé)rot\gqﬁ{p\f‘vd\)% soéq’g{y iH%h%ﬁﬁasll '}5'rc¥duci fi of an
ignition powder camyrssivondimclgagerint Rldesiréavthes thectimigenrstigityitgfohaepryatitapbwder

composition be loyygredn RN BRRSS YIRES tRe driciRnssRedivity of an ignition powder
composition for igpiter ifrlowered, - the mngggcu%r.ent sensitivity is imultaneous%lowere , Which has
been a problem. [E%Q%r] he pWpdBE Y tREVTEE e BN BS 1 SVAthE I SBIAHRE JfO%SRting
techniques describeohpd®tiearfdto gnavdei fin sghitmmnp ot ethecdiripgsitiomefar gpmseti \atyhich friction
sensitivity is {gwergdhwith fhegavkachirnig fEranbshasi iy drieg. achifvRd- deRIUHIRGOREOPIem)
[0009]As a result of various studies made to achieve the above object, the _ _
risk of accidental ignition in handling of the metal powder during production
is increased, so that safety has been an issue. It is particularly known that
zirconium generally used as metal powder contained in ignition powder is
excellent in ignition performance, but is at high risk of accidental ignition
15 when being handled during production.
For such problems, JP 2001-348291A (PTL 3) discloses a technique of
controlling safety risk in handling metal powder while maintaining the firing
current sensitivity with the use of metal powder formed of flat metal particles.
However, this technigue has the disadvantages that the metal powder is
20 required to have specially shaped particles, production control of the metal

powder is difficult, and the production cost is high.
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SUMMARY OF INVENTION
30 (Technical Problem)
[0007] In order to improve safety in handling in production of an ignition
powder composition for igniter, it is desired that the friction sensitivity of an
ignition powder composition be lowered. However, in cases where the

friction sensitivity of an ignition powder composition for igniter is lowered,



present inventor found that the friction sensitivity of an ignition powder 10 composition for igniter can be
lowered while achieving the firing current sensitivity required of ignition powder compositions for igniter,
by preparing the ignition powder composition for igniter3containing metal hydride (A); metal powder (B)
that is one or more selected from the group consisting of tungsten powder, molybdenum powder,

aluminum powder, titanium powder, 15and magnesium powder; and perchlorate (C). Thus, the present

invention has beetheompiefaslirfefl Glxativiegant sventiprdsas fdlowed 1iai(B).has bEeAmignition
powder compositiopof[%i niter which contains metal hydride (A); metal powder (B) that is one or more

selected from the Fg);roup 0 consisting of tungsten powder, molybdenum powder, aluminum powder,

titanium powder, 4A80BhgneEharPpEAgerobhbepRiesaBl Ry /DY ON ISP TIRVIg iR RISEIRTRS 8bmposition
Lor diggiterz gzzec):)oﬁr&i@j 0y, i@cwhiiqhet@edas@méwdéistﬁ/&hﬁantaigprévmfkam tg{mrjtiﬁm ﬁp@lmietﬂtaniurln

ydride. e ignition. powder composition for igniter.according to (1) or (2), in which the meta
powder (B) cosntaiﬁggﬂ?ﬁa{s}fgﬂ p&R/d@Fmgr (ﬂt; 'W@? nftﬁb#'ﬁgw%%‘s 'ca)% oiﬁiéév\?gﬁgn}’tyéinaibgrding to any
one of (1) to (3), imeqhicedthiei oorerent sesshistdly Hirirde¢hieied0 mass% to 50 mass%. 30(5) The

ignition powder corgpesitandasignitaraccording to any one of (1) to (4), in which the content of the metal

hydride (A) is 10 mass% to 50 mass%, the content of the metal powder (B) is 10 mass% to 50 mass%,
and the content of 10 HerchbPAd 2 L bUHALER 10 7 THEELHh ) Y7 B US AOIE 1 fion powler
composition for igpieseny Haectodifguodatiyab nideffflgtior(53ensitifi})A ofasuwgeigertian fpoweat belt

pretensioner, ISINg,BJGRIRT RSCAGANGILER) be 10WELA UARISCRGIRANE ALY BAINYSI R igniter

according to (6). 5(Advantageous Effect of Invention) [0011]The ignition powder composition for igniter

according to the pPESRHVIYVERHEH EAR I BUHERRGFHGAHRPIE 9gRiteF, RICEHn PYhE"RRGLIPEd firing

current sensitivity tvih ¢pnere dovietion semgdisitiorl darerong tictmomsensitviyetd igyitiodeoowvler prevents

oo e lio PG o8l e 1< ARl A RINERHBAP (AR HatIgBoet @ Prob &

in producing ignition powder and igniters. Safety in igniter production process can be improved, and quick

response igniters BHI9HEHRANER. RRYESFEEM §9Y Goinct Ao TSNS JHRBHER ROMSH a gas

generator forigirbag¢arageesiavige dehiehdiperign desteqcrgetiwihtBe ghebigniticenponwedes

compositions for i%@gﬁrmmpl eted.
[0010] The present invention is as follows (1) to (8).

(1) An ignition powder composition for igniter which contains metal
hydride (A); metal powder (B) that is one or more selected from the group

20 consisting of tungsten powder, molybdenum powder, aluminum powder,
titanium powder, and magnesium powder; and perchlorate (C).

(2) The ignition powder composition for igniter according to (1), in
which the metal hydride (A) contains zirconium hydride and/or titanium
hydride.

25 (3) The ignition powder composition for igniter according to (1) or (2),
in which the metal powder (B) contains tungsten powder.

(4) The ignition powder composition for igniter according to any one of
(1) to (3), in which the content of the metal hydride (A) is 10 mass% to 50
mass%o.

30 (5) The ignition powder composition for igniter according to any one of
(1) to (4), in which the content of the metal hydride (A) is 10 mass% to 50
mass%, the content of the metal powder (B) is 10 mass% to 50 mass%, and the
content of the perchlorate (C) is 20 mass% to 70 mass%.

(6) An igniter using the ignition powder composition for igniter



BRIEF DESCRIPTION OF DRAWINGS [0012] Fig. 1 is a cross section view showing an example of
an igniter of the 20present invention.  Fig. 2 is a cross section view showing an example of a gas
generator for seat belt pretensioner according to the présent invention.  Fig. 3 is a cross section view
showing an example of a gas generator for airbag according to the present invention. 25 DESCRIPTION
OF EMBODIMENT(S) [0013]An ignition powder composition for igniter according to the present invention
is characterized byeentniyng argtahaysiride {4)smetal powder(s) (B) that is one or more selected from

the group consisting of Aungssten 8%‘{‘6? r, mol tlg)d n#rrgtgr(])vlvgnegr %Igllrrpir}lﬁrgi ﬂwdregbtig?gliHm powder,
and magnesium powder;‘an pe?cﬁqlorateezes.i%% fﬁ' e |gnﬁ|on pbwde%J composition for |gnﬁer according
to the present invé@tiéh will be described in detail below. Metal hydride (A) used in the present invention

functions as a 5 - combgstioasYaRaaaitopeniiag!visthg thetynmaridedr negorksdp generate heat by
the oxidation in an jgnition proce ng tf provide heated metal particles and heated gas. Examples of
the metal hydﬁde%gspﬁ%%&é)ﬁ%%%ﬁeg 5 iHQ/VeEfﬂb ncludes 5 zirconium hydride, titanium hydride,

aluminum hydride[ @aaghesidrhehydridegreahsivigeny deiosinicthd dike gTHeseasestlihgdtided€A) may be

used glon_e_ or as &/Bixhire mém%ﬂr Weﬁbmééngiﬁitrtw”ﬁ&\%d@ legns @rﬁi%ﬁ SFﬁBQiFM@nﬁmQand|e?bi|ity
of the ignition powder ,COH;p?smon, zirconium hydride and/or tltinlum hydride are preferable; in particular,
zirconium 10hydriR [§fVABIE.  CUHRELAPRRRILILY o HE m oMY Fi5dricl! ERCRAREREE M g current
sensitivity relatingLtowteel ogiitk ¢tjoitisemsispotsef agaiis ae mmilee ey apisr epciatente pesuliiag on the

required perfymagee,of i daiiSly h%(ﬂ?%f“i‘ijﬁiﬁiéﬁ HEGAE BIRIEEARIXFMTIAI LA HAR dexfhe content of

the metal hydride (A) in the ignition powder composition for igniter according to the present invention is
preferably 10 mad¥P680 iMaBLedURIBge [SFfPR0IfOMECEoAtcht FitSiSe rangkedf 16 hgRYSE 1o 40
mass%. When thepomhietibof pnetaktychidé¢A)npltesedhamd Oguiaks Yessorfiteiaghtetgutaapeaot be
achieved. When Iheepient IMBRK ML 30:8 GdRasEdh. f° JlRa e Bk aRisii 4ig e of the
ignition powder composition for igniter may not be achieved. o _

generator for airbag can be provided, which use igniters charged with such

15  ignition powder compositions for igniter.

BRIEF DESCRIPTION OF DRAWINGS
[0012]
Fig. 1 is a cross section view showing an example of an igniter of the
20 present invention.
Fig. 2 is a cross section view showing an example of a gas generator for
seat belt pretensioner according to the present invention.
Fig. 3 is a cross section view showing an example of a gas generator for
airbag according to the present invention.
25
DESCRIPTION OF EMBODIMENT(S)
[0013] An ignition powder composition for igniter according to the
present invention is characterized by containing metal hydride (A); metal
powder(s) (B) that is one or more selected from the group consisting of
30 tungsten powder, molybdenum powder, aluminum powder, titanium powder,
and magnesium powder; and perchlorate (C).
[0014] The ignition powder composition for igniter according to the
present invention will be described in detail below.
Metal hydride (A) used in the present invention functions as a



[0015]Metal powder (B) used in the present invention functions as a combustion component. The metal
powder (B) used in the present invention is metal powder(s) (B) selected from the group consisting of
tungsten powder, 25 aluminum powder, magnesium po®der, titanium powder, and molybdenum powder.
These metal powders (B) may be used alone or as a mixture of two or more of the metal powders. The
metal powder (B) content partly or entirely serves to generate heat in response to the oxidation in ignition
and combustion pregesis@FoRnebiafiRite hespes mealn), Paniciesettn tesars o 3Qanedueirg fiistion
sensitivity of the i rélﬁlé)rré eor%d?rbcomgoos)l(tllé»qifgﬁ |(81,1n|§l riaﬂﬂifaﬁ'%tr%té% ShanéquggBlr% \?Ir d'ﬁ%t'?é‘d tungsten
powder or molybdenum powder i prefera @/ Gsed a3 the metal powder (B). In par |cu(?ar, 1S more
preferable to use fAFStRA Hheleaandierirg@asler (B) in a spherical shape, formed by a known method is

phreferablly_ used. The p@iiﬁm&%oétmaﬁe@nah@drimwﬂ%@h igf'uﬁlg&%éiﬁiﬂ%ﬁﬁéﬂfﬁm i$f(éj'ﬂ§ﬂé]§ity relatingfto
the quick ignition response, and is determined as appropriate depending on the required performance o
the tgnier Tho et HONTS ) TR0 10 A eSS e FOBSRe content o
the metal powder ¢Brugadidtigeigantiohedder dhvessogidh fordigdre( Adcoeayig tastteahpesent invention

is preferably in thgragge ah L irass a i S8rmasaYooritheerReat 1QyHIPdeRitiqn Rawsergomposition for
igniter, more preferag

ly.in the range of 15 mass% to 45 mass%. When the content of the metal powder
(B ie loss tham 1CHABL L TR HI S i con BRSO FB e SRBRASET o GE BT pattion for

igniter may not behgdnideedndiforomittastm coydertteofansoner dhenald@; miass gar ity ae saltsamilonver output.
[0016]Perch|9gatewjaéjge | ig dhejgnition powder composition for igniter according to the present
invention, and the perchlorate (C) also serves 15 as an oxidizer for oxidizing the metal hydride (A) and

the metal powder (B). EX¥mPREY QPit52pePlntBrEgE) iRXATideale)i IEUeH&ETHISH% CHkEhe earth
metal perchlorate sansitioiymebaticiyoratehanguilek ligmni thdralr espiaisperahdpriatedist grrafasables and

potassium perchl 4 ?8?3%%?@‘6'&8&&?%%6.%&? ' '}%Ely AlaARiR2 3T i coqLof thg,gerchlorate

(C) in the ignition ider composition for igniter is preferably 20 mass% to 70 mass%, and more
preferably in the rRAGECHT 3616805 1 BiRIARIYsI U HRAQHET ontent of the perchlorate (C) is less than
20 mass%, siffficient outhelicoraymaifteaatbeyad.dii the(pgnieids gnoie thsowdemeassdositierfiring current
sensitivity required of the ignition 25 poyder ¢ itjon for. igniter b aﬁnig% : 7]The
ignition powder cfr??pb Iﬁitognn ocrc%%ﬁ'é% (;45 tﬁiepgré@é%%ﬁ ih%/\é%&{b%plrse%%?ﬁﬁ&s@o mass%/cj ?[o 0 mass% of

metal hydride (A), M@ assd ee50'rigs30k oft Ase tabBNdSr (B)thendepoaneisddh toape’msasd of

perchlorate (C). Maggdoeeierainbn thecentesritobmataldnyayigie dé)(s)in shrad fiamoe of hadiwass% to 40
(V% . 0, (V% . 0 0]

massié; metal powder (B); 19 massoh 1o 45 massies and pershlorgle () 29 massap o 60 mpsste

The ignition powd@F cComposition for ighittt o present invention more preferably containg zirconium

hydride and/@e titamiisthydhee fas maetav Hgdtidsesti iy steauprid&f ot eoliddEROMPsWAgEr as metal

powder (B), 7 - apghptarsiiM Raish@ateapneerdemiség).  Specific examples of a preferred
ignition powder c_(iraicgailc;szition Ii\gclulde a %%rpp ition ontaiging zirconium h idorri1d U'r[]%%%%tsena,sagd potassium
perchlorate. In thi , the L BHRpBVEH piEF BT dOntAnPITEIYS
combustion component. The metal powder (B) used in the present invention
is metal powder(s) (B) selected from the group consisting of tungsten powder,
25 aluminum powder, magnesium powder, titanium powder, and molybdenum
powder. These metal powders (B) may be used alone or as a mixture of two
or more of the metal powders. The metal powder (B) content partly or
entirely serves to generate heat in response to the oxidation in ignition and
combustion processes, and to provide heated metal particles. In terms of
30 reducing friction sensitivity of the ignition powder composition for igniter
and facilitating handling in production, tungsten powder or molybdenum
powder is preferably used as the metal powder (B). In particular, it is more
preferable to use tungsten powder. Metal powder (B) in a spherical shape,
formed by a known method is preferably used. The particle size of the metal



5 50 mass% of zirconium hydride, 10 mass% to 50 mass% of tungsten, and 20 mass% to 70 mass% of
potassium perchlorate. Another preferable example may be a composition containing titanium hydride,
tungsten, and potassium perchlorate. In this case, the-dmposition preferably contains 10 mass% to 50
mass% of titanium hydride, 10 mass% to 50 mass% of tungsten, and 20 10 mass% to 70 mass% of
potassium perchlorate. [0018]As optional components, other metal powder, another oxidizer, a basic
material, a binder pawasnr@)ndingdngsedieiniy 206k the Skesmanpedadded asapRioIalge de ignition
powder composition for &nlter 8f tge (Present invention. 1%008&8]@ thenlrﬁaent mM]entlon oth(?r metal

powder may optioheaﬁ?y(/) Be added 6 thgtreﬁglbqeﬁjowaaera E)Igﬂ 'be use%p?oge eras a meta %'(r)(\?vder mixture.

As the additional PRf&rpEneers! Aheorinitepowtiee, meighamegowRleriseshpeelisoattiernpergllium
powder, and the likgranekedsd. b sheavid Bapeted that the content of the additional metal powder to be
added is preferably 20 mass°t/o or less in the L%pition 5ow2§5 com ositi%] for ianiter.zéoozg(gFurther, the
ignition powdésr composi 16n 1Y i%ité) omﬁe%? eRPIVENtGH caRContain othe 8)8@" SOES
appropriate in additomesiperciitirigsi (&) Bpeutiekiahplpsesenhéna@diiionas oxairralt)incldbe nitrates
such as potassiumgpigater SQiuRLEIvALE SHPNHARRAIIRIEn bAISEP ©PRAET NHAIBN MAANgSIUM nitrate,
and ammonium nitrate; and chlorates such as sodi%ﬁmorate, otassium Fhlorate, magnesium chlorate,

calcium chiorate, SABIRASH YhI6P5EIURT aMASHRT Patd! ThedEMfuitbora OXIFRrEMmEY be used
alone or as a mixtonasgfotwo/dhendhe obthendxitithersidialpaoticldat Bansdastzbamiitoress¥penehlorate(s)
(C) and nitrags is;pafiginaledrde E@@'ﬂﬁﬁt?@@ﬁﬁ%bﬁ GHIRO! iﬁ%ﬁ‘ﬁEW?@%JO%Hé%ﬁt‘?&'é%?“wity' SO

that it is preferably exgected to imggve the effect of the ignition powder composition accordoing to the
present invention. $H&SEIRRNNSE BfcasiifiEHal dRIGIRY Sl RENTINYIIY MEEHNER 1BELMAHA ignition
powder compositiarajoragnitein [RR2dr] hepignition powder composition for igniter of the present 8 -
invention prefera tain iti i€ H p gt lendi f the basic
material can supﬁé@orroﬁ%ﬁ%@?%;ﬂgaggﬁi ?Srme? : @ h giﬁ c %{;?apr(i]@plzcsom% %@ﬁs :(};gr%O aterial
include metal hyd8RI&R'saGEFOLRIitAI U H%ﬁ%%id@Y%b%%ﬁ?%%?Bkﬂ%ﬁ&ﬁ? BIRORYXBR, rubidium
hydroxide, casiumabyroxidezenagnesianingdiaxichet gatgiontbydrpuicle isé amsiembydrax{@g, barium
hydroxide, and al iy Qydy Ot)ﬂg?@cﬁ%%r%édféfwg e %!e‘ﬂ&’ %?’J;‘rg%r%’t(éqea&gfﬁmges'“m oxide,
rubidium oxide, cesium'oxide, magnesium oxide, Calcium oxide, strontium oxide, bafium oxide, zinc oxide,

thallium oxide, anGaEsiNeAxRRECAhtalel ApaRidasrsiieR acalrhiang peeohtlde, sOdikah paiakide,
potassium peroxiggyr eunidien Ppierilanice SHMNREERXINR, PereHISsHiEIPeIsiGR, salchirpernexide,
strontium peroxide, atnd Parium roig,\de; and metal carbonates such as lithium carbonate, sodium
articu %rl%gr er de . : .
carbonate, potasspl)um carbonate, rubidium carbonate, cesium carbonate, magnesium carbonate, calcium
carbonate, 180 strontiurhisaasmitent cride Releh| esais (@lel T Hs EIpHEM rarkdel scrapdsétigsed alone or

as a mixture of tweypr giprer G5 threRAaII ynaterRlSsok YBRY . (HRses BAgicmiaieiialarary be gither
water-soluble or water-insgluble. Abgmn%é:lem, gnet%qdet are $refer ble, andggnagfrgezl m oxide is
particularly prefersiiBeA) THe BB (P Bect: rNBRATRS, FRLFab R 106 RELKBISER RlEhiShe ignition
powder compositibgs$dhagniemzsa¥ideviicthet reldpive mpeypuotidescohiexed.conhigbaeanienhesignition
powder compositian, i faicHiamReCoMent imprelrrehly RABRRRY QkifsredORR NG BRBIPN powder

composition for igniter of the present 25invention preferably contains a binder in addition. The blending of
the binder makes RYUILIGRTBIHP AV E D SAKRIg SBe RGPS G QB mechanical properties of the
ignition powder cq@@b4ition ToreigigtetitmbeowedsolidatedoSpeanifi€atlyj gnganicobintdierspasénas a metal

salt of carboxymeffybgosier SRS HERAE S ARMYATY eSS HERS rdreapthybreliges gsllulose

acetate,
mass% to 50 mass% of metal powder (B), and 20 mass% to 70 mass% of

perchlorate (C). More preferably, the content of metal hydride (A) is in the

30 range of 10 mass% to 40 mass%; metal powder (B): 15 mass% to 45 mass%;
and perchlorate (C): 25 mass% to 60 mass%.

The ignition powder composition for igniter of present invention more

preferably contains zirconium hydride and/or titanium hydride as metal

hydride (A), tungsten powder or molybdenum powder as metal powder (B),



30 cellulose propionate, cellulose acetate butyrate, nitrocellulose, guar gum, polyvinyl alcohol,
polyacrylamide, and starch; salt of stearic acid; fluoro-rubber; SBS rubber; and the like can be used.
These binders may be used alone or as a mixture of twé-or more of the binders. The content of the binder
is preferably 5 mass% or less in the ignition 9 - powder composition for igniter.  In a method used in the
present invention, the binder may be mixed to the ignition powder composition as it is, or may be mixed to
the ignition powdesreppapasition péibrduitabicpsaiventateldeyl to the binder. The above 5 solvent can be

used without any particglar pfroblem as Iong as it Ls inecrti agifi\inst the gierr]dc%rm%)nods i Ix?():nep&r:]tuin dispersibility

. - . -opecitic_examples referre ion gea
or in solubility. In addItIOR_, fhe SO ven[_t) p_re?era_kﬁy asa p?ope_rty %?\f\)/emg vaporizable In"a drying process
in view of the prodi@EiBPSieBessoBIRIN AB orEi e8I g anity doR@ntd Wiggiens hydebcAYERS UBsters, or
ketog es %;e_ pr((ejf% @E,?h ué;,_ggg, 10[_9(}333@@@9 ﬂj@gbmgﬁr&p m@@g?ry fé)('stﬁgéj] iﬁgrlfpj ]}th%s%a;@s@g nct}I _inventi ?hn
can be obtaine ending various combinations of any compnents suitaply selecte nding on the
mecessity intogtne R e (R A DB TRt 8 RSty (B3 i AL them, s
producing powder@@ﬂg%itt@n@dwaﬁ%o@ﬁg)ﬁtéBSWQOﬂhMyatﬁe 1§ﬂgihaﬂrer@f¢l‘@tﬁ)mmmen
components may Re@iaialeH S8siRRUESoRI tiPRMAWIRY dpdeNilRiRRAr e RN the
production of the |8n|t|on owder f?i}ignlter of the present invention, t‘we mixin maﬁ/ b%%pcoarformed by a
mixing method, fo %’%‘Jﬁg Ethd YR FRFidBT AP TR PSP é(af,%@%‘éré SES3P and the 20

optional componebfs rapsstixefd tihaaiamixdryidr ioletald anrasstor éotHi€revfisiranbthmgalemnatide2thethod, a
binder dissolygd inasolventisagdsd e ﬁo'fﬁgé’i‘dﬁﬁ B’bygmq,)a@egiven component such as other metal

powder is added to the mixture of the metal hydride (A) and the metal powder (B), and they are mixed in a
mixer. After that, paRHbrate/t& PR GRANCHRBP Bz &1 NS RGE 2B MLRE ri ANAUREN 19& Ifk&Shrtadded to the
above mixture, anbbteyraterfaliteebimbeedaioarbpaimainxtugecdfehie randab23 | Exanaples afitlee granulation
method include a e addi [ - i ixture.thro ixing. process,
air-drying the mixt%greég)%pgség ettg%grggét)f‘]%ﬂﬁéﬁsrﬁ%ﬁit%ﬁ%ug a g@rﬁ?&ﬁﬁﬁﬁg{n@%gﬁ%@s& 83% The patrticle
size of the granulé8\8W@Bdbtained is determined depending on the mesh size of the screen. For the
ignition powder cqoprsition fiartignijgesdrihenvesen, irstastionetile pawidde siag ispireterabliyen the range
of 1.0 mm or 'ess’ﬁ@o“’er& r%r?lrtu%r%%%lmpg\ﬁd@%%j ?é §e8u 1) £3d %r'%%%%%?af"é@ﬁ&%“rﬁ%ﬁ?& granules in
a certain volume, the particle size is preferably - 10 - regular”However, when the mesh is excessively
coarse, regular paiticlengiAIfs theR@ celR d PANERESS THE PRI PRWERY: pRISSEal i uBRYISEreen having
excessively fine megpel iHWesh 5i9I1$hon ddeddeteiningd caefody. 1e02&As desrord ove, ignition
powder is prepared through operation, 5 processes, in which the ignition powder compositign is
Fuinerabie 10 mecH A Al GBI RN A Lo ot B B S RO
material comisoneH?, MPaSAitH hess tinet ek it fro eeysden ¢ enwgsHMNasH @itidesss. Therefore, the
production of ignitjeawdeFuitheni gRdTighRTorepsiNEY comvrericaresligandling. thag igadipn powder
10 composition for i%iter of the present inviﬁltion ha(i. Ioweé riction sensitivity, has %ch Eroperties that
greatly improve hARHACSLrSR)in HE BB N BrbLEss(s nﬁhﬁ?%ﬁ’?@@ﬁifi&nﬁé HR8ridR effects.
[0027]The ignitionggmmmrrﬂﬁdggiticﬁpﬁsiﬁgni@mnlﬁ_ p@ésﬁlﬂ iadd_it_t@mbawadil‘zie\ﬁe ilov_\lr_adériction
sensitivity while mgintaining, the firingr 3 GHIT ANt SN SENImT hR iGaIAR HRNERT GorROSiigR has an
effect of improving safety in the ignition powder preparation process. Applying the ignition powder to an
igniter can eR8ure"QRRAY MRS JRRBRST A Sl ABr PGS UHAR BWS[]HHS)%LE‘EQ UBHIES e igniter.
_Thg present invermbs_ohﬁmn_/dsl _anaﬁg,nﬁ_m_*ass?iq@l ld:hi_calamzeniggitésmpommeratenqusii;limwcfdo'rgtéter. 20 The
igniter of the preseginyaatian ds-het lmitad i RAcURb RtcePHhatdhaahoKaI iR RPOwds T

composition for igniter is used. The igniter can be produced by a known method. _
be used alone or as a mixture of two or more of the oxidizers. In particular,

an oxidizer mixture of perchlorate(s) (C) and nitrates is anticipated to balance
30 the firing current sensitivity and lower friction sensitivity, so that it is
preferably expected to improve the effect of the ignition powder composition
according to the present invention. The content of the additional oxidizer is
preferably 30 mass% or less in the ignition powder composition for igniter.
[0021] The ignition powder composition for igniter of the present



[0028]The igniter of the present invention will be described in detail below with reference to Fig. 1. 25Fig.
1 is a cross section view of an example of an igniter of the present invention. An igniter 1 shown in Fig. 1
is equipped with a cup 6 for containing ignition powder 8-a cover 9 for holding a cup 6, a plug 7 in which
connector pins 8 for electrical connection to the outside are fixed by insulator 4, and a bridge wire 3
connected between the connector pins 8, in contact with 30 the ignition powder 2. The joint area between
the plug 7 and the eughf @nd pher ¢oimt preasnbehueen thetpllg aadid dhal copapetomatias & argscovered with
an insulating resin 3 to Bﬁé%mte d. Tgﬁd'?\n'te{rﬁ‘g Bheigr%s%igtimventlon may be further e%%upped with

L
known componen %?%Ilnarlﬁi used fct))r |gn= Ets” The igr?ﬁer {h%I pCr%nsesHP fvention rigs}gauwed to use

ignition powder wiigteliPaits Hoteid@nitsh. pobrest icormpasipies r ihaitasti thatprdeifcit@ention or
consolidated powgiesizsier ignitianspewdsy ARARIYhroRRRsatigni afihe naitead. ipdti@sibiwill be
described. Detecﬂfll a collision aof a vehicl 5 3 SEnsor not Zpogfvn{ﬂs%nds as[%nalt a 'r5control unit (an
energy sourcé_’)(n SHOW ,’aH(L.Pl[H'eu% Yof B Favifg ‘deteeted Sia?%% blf)rfi]e )é%é)r?ﬂ\??o the
connector pins 8. Talei bnd g diire deg estieraliesn) didr bicigled Uatt eleloyit @ frenesdpalisa ynthe energy
source; the ignitiopyReyiEaE2iePRiasy N adIigdge iR ddsdamiiad By deegrasiing euRg,Is broken
by the heat energ¥ ?ﬂ% theage.nerated. ressurde; and the 10 flam pé%ﬁa ates o,at of the igniter 1; thus,
the function of an igAIERHTE &\ R&eEESTHT igKif6n rﬂé’ﬁfb@r‘%s%‘ﬁﬁr {3 WAV BRI G Hon
sensitivity performande, tbégnite ioxguickzrespoxisietdialdineatagedersied bystbeboxigewinetal [0030]Next,
a general mefhiod far producinghssignitRIh WlHRE dOI8SHIRE Der oxBIUIRSSS I, JFbMRICh the plug 7

is equipped with the connector pins 8, the bridge wire'3, and the like, is installed into the cup 6 charged

with the ignition pSWREISRE Akl ARIMIARCIRY PeriPRERFIHAPEIN iR CaVAHS BRR S cover 9, and
they are fixed withsinsutiatmgpesixi 8ehyane haroloinger2i ey saride ngndkerchrdamdzepradiced. The

ignition powder 2 Hﬂ%?ﬂoeéﬂvr%k?é' mavementg) H}g&ha&%&%a%gjggﬂ&éhm}{%?measuring

process, a loading process of loading the cup 6, a plug asse installing process, and a plug fixing

process. Thus, thEPARE: isCSRUTc R TPRAIGNITBAGSNIHEY corRiin f6tGhHRercs RABFPesent

invention hags25 guiskigmiticmg ogertiesowhaleumatiaibizgehe Faese fidsig chatenbRenslvity as existing
generally used igniti ers. Further ignition po r osif] I red-friction sensitivity,
and has such proﬁéﬁ@egﬁwﬁg g%ﬁ?f%aﬁ]nﬁgllﬁr?lgp%v%’v %aor?d ingg'ees}aﬁg@%nBpﬁgu%%ieﬁﬁ%heqi:gljjrrl?be%The ignition

powder composititeefthe3stesanttieaiftidnay dppliedie theataiied! UBE sethwalse siuBtRN safety is

improved and the igRag Mmerting thetspesilicdseasitivibeResnenaase caadreseridedide03d]The
present invention i%ﬂqu%@éggars ent()elreator using the above igniter. The gas generator is preferably used
as a micro gas geﬂeré?gr u forthe activation of a seat belt pretensioner. Alternatively, it is preferably -
12 - used as gas genéhgmoftealeplfotindasi aimaigia ivmsejagondtatorssiiner prssdnt theention will

be described in detailiy¢kh rgtriaBee Emishsi big- 2ols 8 §rRSE. Sectiopnyiawrtfantaxamalaioka gas
generator for seat belt retensione%ﬁin an i%niter of the present invention. 5 A ggg&enerator 11 shown
c

in Fig. 2 is equippBEPRAMH Q6L P+ ARG Y al g dR8 AR WRRKGENEPTIESY R by 'Combustion:
an igniter 14 placedvitisidertHbeapni)tios yafeénapthiccgassgneradass. 12 by supplied energy, which is

provided with conpggsey pinsrh@ foplgeHicabarireelipbiins-PUisidegAtEra boldRe 1prkfiing the cup
13 and the igniter 14. The gas generator _ _ . _

25 invention preferably contains a binder in addition. The blending of the
binder makes it possible to improve breaking strength and various mechanical
properties of the ignition powder composition for igniter to be consolidated.
Specifically, organic binders such as a metal salt of carboxymethyl cellulose;
polysaccharide derivatives such as hydroxyethyl cellulose, cellulose acetate,

30 cellulose propionate, cellulose acetate butyrate, nitrocellulose, guar gum,
polyvinyl alcohol, polyacrylamide, and starch; salt of stearic acid;
fluoro-rubber; SBS rubber; and the like can be used. These binders may be
used alone or as a mixture of two or more of the binders.

The content of the binder is preferably 5 mass% or less in the ignition



10 11 may be further equipped with known components ordinarily used for gas generators. [0032]The
operations of the gas generator 11 in Fig. 2 will be described. Detecting a collision, a sensor (not shown)
sends a signal to a control unit (an energy source)(not $hown), and the control unit having detected this
signal 15 supplies energy to the connector pins 16. In response, a bridge wire inside the igniter 14
generates heat, and the ignition powder, with which the igniter 14 is loaded, is ignited by the generated
heat, so that the flagagiprepagisis ththe q:gum k8. of the igniter 14. The flame combusts the gas generants
12 to generate a large mgun(%t(lglf0 %al?sem ﬂﬁhge %Qé)r%{m eﬂf.a% rgerrl]%r%teaé 20 mtroﬁyce into the seat
belt pretensioner (not shown) to Increase rBSEUTE in the Seat belt pretensio thus he seat belt
pretensioner is opéettnidifn theweat E@mi@pﬁhﬁ@hé’é. oS3 @Wg@ﬁé\%’f@ﬂfé@ ditpagatipe present
invention will be dsw&e@@m@e&m’ldvithnrm‘%r%nﬁgﬂré%@v@n?ﬁ&é@d&&tﬂ&mﬁaéectbﬁevw an example

f for airba f th 21 sh Fig. 3
s an outer SnvelBNE e o be NORHInE 12 Ko LAE B Rl oRadp ot witn

some gas outlets agaiasdthe hynéter mmlsmem anreesibidityed @ flebuldb tare iR dnside the gas
generator 21. Spagf @d@ﬁ%éﬂ@reﬂﬁ? QSQ%VEF%&W%’?'|l?éﬁﬁﬁ'%§o@%&%ﬂ%r§rﬂﬁl% phstassenhancer

chamber is provided in the proximity of the |% niter 23. F ra normaB§g enerat I structure, the enhancer

chamber is chargéd Wit e h BFHUGLPLy RIRGTS) ?'? HERTHFE §r{'r?eﬁ%t)ﬁ%tr? ik Fenerated by
the igniter 23 to theydescgemearisti@4, dheajasaganenateiePdbiyaystd further equipped with - 13 - known

components gyding, d!é;llsed Weg%ﬂ%%ra%ﬁd@e%ﬁ'ﬂ%éﬁ% KRgWwN JRAL )P GR Peruss for the

enhancer 27. ustrates a so-called disk-shaped gas generator having a short cylindrical shape.
However, the gas'&é‘ﬁ@i‘é’ﬂ?ﬁr fNdoRELS%irBYg B?&@éﬂﬁ’md e p?@gg’r‘npﬁii\f?ﬂﬁloﬂfls%t limited, and
the igniter of the presgneventonatan xelsuitabldegaplitagoon ciHimndescgas tyeneratondawistgla long

cylindrioal shape g AdNbIA AaRFREIFSLINEL NG & oAl Bauar AP ERING gpj iR fompositor

and a high pressuré gas cylinder as well. [0034]The op erat|o S oft nerator 21 in Fig. 3 will be
described. 10 Def@h‘ﬁn@rﬁ%&i%lﬁ)@ﬂﬁe\/@ﬁld@'ﬂ %'érﬁ%W@%t E‘HO\}\QF)' ?éndfé@f@‘ﬁéll‘/ﬁ% dbftrol unit (an
energy sourcg)(nohshovm))fan@tberﬁpﬁémbunttdmprmrdetmdd@lg&umaitéertdsmﬂet@e tehthe igniter 23.

In response, a brgi@aa V\gr }ﬁ edref% ljn@qb?ep@s gnéh%rl gss generates heat, and the ignition powder, with

which the igniter 'Ioa IS ignit the denerated heat, so that the 15 flame propagates in the
enhancer chambéi0§RtHe |gﬁ|'fei41230rﬂ51é°émihﬁf:éh%ﬂﬁ'Wﬁ"‘t:ﬁQWé'@nHHrﬂ@}*'@ﬁa@ﬁlﬁ@? BFRS&AE, is ignited

by the flame; morm@éﬁﬂ@a,ﬂammﬁsambi@\hesewwtwmeacbpr@sﬁm@r@amamdaaﬁeobm\@ €as
generants 24; and the gas,genera e com sted n ateal nt of The large
S T R L B R B A BT TR el S e S B

amount of genera gas passes roug gaso ts%6 o Be introduced
into the airbaay), armptrm%@pmp@mnetaumagnamwamxeosg]vh@m@mwm@ﬁmrmu bEdescribed in

more detail by mezns:edr2athe fall QWi Rlas ndahardsohrenoig dithal vRRtPresaiddiv@NEon is not
limited to the 1:Ollovn\lniir;( uer)e(airr? 37 AOaO %?\len component such as other metal powder is added to
the mixture of the metal hydride (A) and the metal powder (B), and they are
mixed in a mixer. After that, perchlorate (C), a given other oxidizer, a basic
25 material, and the like are added to the above mixture, and they are further
mixed to obtain a mixture of them.
[0025] Examples of the granulation method include a method of adding a
binder component to obtain a mixture through a mixing process, air-drying the
mixture on a pallet, and then passing it through a screen to obtain granules.
30 The particle size of the granules to be obtained is determined depending on
the mesh size of the screen. For the ignition powder composition for igniter
of the present invention, the particle size is preferably in the range of 1.0 mm
or less, more preferably in the range of 0.8 mm or less. In a case of

measuring the granules in a certain volume, the particle size is preferably



(Example 1) Nitrocellulose was dissolved as a binder in isoamyl acetate to prepare an 30 isoamyl acetate
solution having a binder concentration of 2 mass%. Next, 1.5 g of the isoamyl acetate solution of the
above binder (binder concentration: 2 mass%) was add€d to a mixture of 8.55 g of zirconium hydride
(particle size: 2.5 um), 9.6 g of tungsten (particle size: 0.6 um to 0.8 um), 11.85 g of potassium
perchlorate (particle size: 12 um to 18 um), and - 14 - 0.15 g of magnesium oxide. Then, 11 g of isoamyl

acetate was furtheegalded andweiedwogathes Mealmixexcedivéhiedbaxirg ré@eleb@a?ned énxtgre was
spread on a palette ang grr drre Af er the air- %angaerham xture Wasﬂpr% athrou% ﬁ24 mesh (about
t ran ro

ereas as Screen
0.8 to 0.6 mm apeﬁure screen or' granu lon, an aﬁ)neaeg Were in uceé’lnto a dryer

to be dried at 60 CXTeRMYeinition peritier T&ﬁgﬂﬁ@%@iﬁ;ﬁﬁ&%@@l@%@'ﬁﬁ@ﬁéﬁb@ﬂ was obtained.
[0037] (Examples[3doe}) 10%@@Gri@e@i%cﬂiéw@{ﬁhf&ﬁ \eswgeCfSprapp s tRreudwesserafiepared by the

same preparation method as Exarrﬁ) j& Bnth the component ratios of trtre compone nts %ﬁﬁ altered as
shown in Tabfe 1. qmﬁ&o%a\’r\/ é rgl'e)t ngRPoVX%ﬁ[JI(%eT\B%% i¥Soved %Q%{ Wdet’in isoamyl
acetate to prepareneshigoEralytackeitorsdlisiohysnaly abirriesuoh@simaaiennans onikuss eNext, 45 g of

the above |soamybacgé@ﬁe ARl (Eﬁﬂﬁﬁén&ﬁc%ﬂ%@ﬂr én3t'6‘3t$%o/%m§gaq%9e'é% aafixiyee of 150 g of
zirconium (particle size; 2 um) and 175 %oft R?st%] article size: 0.6 um to 0.8 um) % Eer that, 50 g
el e

of isoamyl 20 ac&é?@%k%ﬁn QSeded X RO Wt"ﬂ?eﬂo".’(?%rd"’é sium
perchlorate, 2.5 gfofatnagnesstiigkige,raqd 68 g cirfodmighadietege wefdaddega ool migedén the mixer.

After the mixigg, tESrF?;%@fﬂ%ﬂ %‘Mﬁ?ﬁt‘é&%@ R REsaR: 3rRAIGHS AR FUwkied c‘t\f&‘ﬁrég‘?sﬂirvﬂg"”g the

mixture was passed through a 24 mesh screen for granulation, and the obtained granules 25were

introduced into a é@%?%%@@?@&tﬁﬁ‘@ giiad yrdﬁ‘f?éﬂvﬁow a9 gty (U HExRIRHER/ 880 g) was
obtained. [0039]Tbeocemparsmﬂn$cbrfameggrﬁtmm\h1dme doall igffitetsof Examples 1 to 4 and Comparative

Example are sho Ir ble-l-JrT Th nqgra}e g% gac ﬁﬁﬁ?dfr?r n]ﬁﬁ?té?t'%ﬁn {leéerﬁlréggr{p the whole
composition. 30[0 able 1 U it: mas Example Example Example
|nvent|on can achreve lower frrctron sensitivity whrle mai ntar ning the firing

15 current sensitivity. The ignition powder composition has an effect of
improving safety in the ignition powder preparation process. Applying the
ignition powder to an igniter can ensure safety in the igniter production
process while ensuring quick response of the igniter. The present invention
involves an igniter using the above ignition powder composition for igniter.

20 Theigniter of the present invention is not limited in particular except that the
above ignition powder composition for igniter is used. The igniter can be
produced by a known method.

[0028] The igniter of the present invention will be described in detail
below with reference to Fig. 1.

25 Fig. 1 is a cross section view of an example of an igniter of the present
invention. An igniter 1 shown in Fig. 1 is equipped with a cup 6 for
containing ignition powder 2, a cover 9 for holding a cup 6, a plug 7 in which
connector pins 8 for electrical connection to the outside are fixed by insulator
4, and a bridge wire 3 connected between the connector pins 8, in contact with

30 theignition powder 2. The joint area between the plug 7 and the cup 6 and
the joint areas between the plug 7 and the connector pins 8 are covered with
an insulating resin 5 to be protected. The igniter 1 of the present invention
may be further equipped with known components ordinarily used for igniters.

Theigniter 1 of the present invention is required to use ignition powder which



Example Comparative 1 2 3 4 Example Zirconium hydride 28.5 30 40 20 - 15 - Zirconium
Tungsten 32.0 35 20

10

15

20

25

30

-11-

is the above ignition powder composition for igniter of the present invention
or consolidated powder, as the ignition powder 2.

[0029] The operation of the igniter 1 in Fig. 1 will be described.
Detecting a collision of a vehicle, a sensor (not shown) sends a signal to a
control unit (an energy source)(not shown), and the control unit having
detected this signal supplies energy to the connector pins 8. The bridge wire
3 generates Joule heat due to electric current supplied by the energy source;
the ignition powder 2 in contact with the bridge wire 3 is ignited by the heat;
the cup 6 is broken by the heat energy and the generated pressure; and the
flame propagates out of the igniter 1; thus, the function of an igniter is
achieved. The ignition powder 2 is required to have sufficient ignition
sensitivity performance to ignite in quick response to the heat generated by
the bridge wire 3.

[0030] Next, a general method for producing the igniter 1 will be
described.

A plug assembly, in which the plug 7 is equipped with the connector pins
8, the bridge wire 3, and the like, is installed into the cup 6 charged with the
ignition powder 2 and fixed. After that, the periphery of the cup 6 is covered
with the cover 9, and they are fixed with insulating resin 5 by over molding.
Thus, the igniter 1 can be produced. The ignition powder 2 undergoes
physical movement and mechanical contact friction through a measuring
process, a loading process of loading the cup 6, a plug assembly installing
process, and a plug fixing process. Thus, the igniter 1 is produced.

The ignition powder composition for igniter of the present invention has
quick igniting properties while maintaining the same firing current sensitivity
as existing generally used ignition powders. Further, the ignition powder
composition has lowered friction sensitivity, and has such properties that
significantly improve handling safety in production of the igniter. The
ignition powder composition of the present invention is applied to the igniter,
so that the production safety is improved and the igniter meeting the specified
sensitivity performance can be provided.

[0031] The present invention includes a gas generator using the above
igniter. The gas generator is preferably used as a micro gas generator used

for the activation of a seat belt pretensioner. Alternatively, it is preferably

30



40 35 Potassium perchlorate 39.5 35 40 40 35 Magnesium oxide 0.5 0.5 0.5 0.5 0.5 Binder 0.1 0.1 0.1 0.1
0.1 [0041]The friction sensitivity test and the firing current sensitivity test were performed on each of the
ignition powders for igniter obtained in accordance witd&xamples 1 to 4 and Comparative Example by
the following method. Table 2 shows the results. 5[0042](1) Friction sensitivity test (test method based on
JIS K 4810) The ignition powder of Examples or Comparative Example was held between a ceramic

friction peg and a gesarcffjatigardate ataches ¢9ithe B AMagtion tester, and the friction plate was
moved horizontally withy3 logd beind apRIIgH Hersi0seht U3y &t GHON TP B Ak RRidgs Rgtermed. The
with reference to Fig. 2. Fig. 2 isacross section view of an example of a gas
generator for seat belt pretensioner using an igniter of the present invention.
5 A gas generator 11 shown in Fig. 2 is equipped with a cup 13 for containing
gas generants 12 which generates gas by combustion; an igniter 14 placed
inside the cup 13, for igniting the gas generants 12 by supplied energy, which
is provided with connector pins 16 for electrical connection to the outside;
and a holder 15 for fixing the cup 13 and the igniter 14. The gas generator

10 11 may be further equipped with known components ordinarily used for gas
generators.

[0032] The operations of the gas generator 11 in Fig. 2 will be described.
Detecting a collision, a sensor (not shown) sends a signal to a control unit (an
energy source)(not shown), and the control unit having detected this signal

15 supplies energy to the connector pins 16. In response, a bridge wire inside
the igniter 14 generates heat, and the ignition powder, with which the igniter
14 is loaded, is ignited by the generated heat, so that the flame propagates in
the cup 13 of the igniter 14. The flame combusts the gas generants 12 to
generate a large amount of gas. The large amount of gas generated is

20 introduced into the seat belt pretensioner (not shown) to increase the pressure
in the seat belt pretensioner; thus, the seat belt pretensioner is operated and
the seat belt is fastened.

[0033] A gas generator for airbag of the present invention will be
described in detail with reference to Fig. 3.

25 Fig. 3 is across section view of an example of a gas generator for airbag
using an igniter of the present invention. A gas generator 21 shown in Fig. 3
has an outer envelope including a upper housing 22 which is made of a metal
container provided with some gas outlets 26, and an igniter 23 of the present
invention and a filter 25 are installed inside the gas generator 21. Space

30 inside the gas generator 21 is filled with a gas generants 24, and an enhancer
chamber is provided in the proximity of the igniter 23. For a normal gas
generator structure, the enhancer chamber is charged with enhancer (booster
charge) 27 which propagates the ignition flame generated by the igniter 23 to
the gas generants 24. The gas generator 21 may be further equipped with



10 friction sensitivity level was examined from the relationship between the applied load and whether
explosion occurred or not. The level was evaluated by determining the load of the 1/6 explosion point with
which explosion occurs once or was assumed to occurl@nce in six times of continuous tests with the
same load being applied. 15[0043](2) Firing current sensitivity test ~ The firing current sensitivity was
evaluated by the Bruceton test process used as a statistical method for calculating the minimum firing

current and the mpxsAHIMJdRRpERBGLSUSFEINtal Priggethd dgnias sheveratddsio. Ioeas dpgdedatith 215 mg

of the |g_n|t|9n pOV\{(dneOrvsv r?me)t(grrinaﬁ)lsecS %% B% 4 saerédf S:rotrrr]l %rr%%\r/]%rzg .xample to manL_Jf_acture test igniters. For
the test igniter, some equally spaced levels were determined with respect to the firing current, and the

firing current was supplieél- d&pBHeirRjesnanifefifbieth dlitkshanete a8 URRSHAN théMinEgecBsht or not.

This test procedurg/wagrrenealiepdo tingseaad thi resdltgameratiinalbr PrepasHed Skticatyatp find the
mean value and estim?ée Ziﬁgl'ﬁ standard. deviation. of tt}ﬁ .mi.nimuméir'\é\?cl;.cur ent and maxim%m non-firing
I\ fi r}' {

current. Thus,5 the TR 8 gﬂ?ﬁgﬂ{ HRFRSURT 6W—'ﬁﬁ%’ga8 ety the ssre reliability
were determined. iMenttnfidendeclSuiliahiys @gshedrid ek hidefliges gers90009%y, ngtia resigect to the

minimum firing - 161 faret Snghehemaripie ners e hd Rty [Fabiar] drristian sensitivity
Firing current sensitivity Load of 1/6 exglosmn.pomt Lg;] Minimum firin currtlant L;A] Maximum non-firing
current [A] Examp?é”f@ﬁéﬁ”i.'ﬂ?'“on composition and™a high pressure gas cylinder-as well.

[0034] The operations of the gas generator 21 in Fig. 3 will be described.

10 Detecting a collision of a vehicle, a sensor (not shown) sends a signal to a
control unit (an energy source)(not shown), and the control unit having
detected this signal sends energy to the igniter 23. In response, a bridge wire
provided inside the igniter 23 generates heat, and the ignition powder, with
which the igniter 23 is loaded, is ignited by the generated heat, so that the

15  flame propagates in the enhancer chamber of the igniter 23. The enhancer,
with which the enhancer chamber is loaded, is ignited by the flame; more
intense flame and high temperature and pressure gas are passed to the gas
generants 24; and the gas generants 24 are combusted and generate a large
amount of gas. The large amount of generated gas passes through the filter

20 25, flows out through gas outlets 26 to be introduced into the airbag, and thus
deploys the airbag.

EXAMPLES

[0035] The present invention will be described in more detail by means of
25 the following examples. It should be noted that the present invention is not

limited to the following examples.

[0036]

(Example 1)

Nitrocellulose was dissolved as a binder in isoamyl acetate to prepare an

30 isoamyl acetate solution having a binder concentration of 2 mass%. Next,

1.5 g of the isoamyl acetate solution of the above binder (binder

concentration: 2 mass%) was added to a mixture of 855 g of zirconium

hydride (particle size: 2.5 pm), 9.6 g of tungsten (particle size: 0.6 pm to 0.8

um), 11.85 g of potassium perchlorate (particle size: 12 um to 18 um), and



0.53 Example 2 5600 0.93 0.47 Example 3 8000 1.02 0.52 Example 4 10800 0.92 0.40 Comparative
Example 50 to 75 1.12 0.42 [0045]In the friction sensitivity test, the load of the 1/6 explosion point 5 for
each ignition powder of Examples 1 to 4 was found to B& 5600 gf to 10800 gf. On the other hand, for
Comparative Example using conventional ignition powder, explosion occurred twice with a load of 75 gf,
and no explosion occurred with a load of 50 gf. Therefore, the load corresponding to the 1/6 explosion

point was determipedtg @emd@@&ibmﬁvwem&o ghandid yaif Témdag)lra@etl&seqwser Girietipreesgitivity test
showed that the Ioad of 1/6e i oints. with t nition powder smo sforl niter of Examples
1to 4 was heaweraqwan ﬁ(ﬁ txo%uéﬁ oﬁv eﬁ(':ompolgglc%n %r |gr€1)§'er}gc5ft om ara (\5/1e xar%pi’va?t was found
that the friction sefRigsties o@tﬁé' EjFﬁtl@ﬂObéWdérﬂ%mp‘bféﬁorﬁ@qo@' rgﬁibéﬂgf @IS e ty/'aswere

significantly lowerggsagl 1de1gmthﬁyshe@mgtle§%se@@s@i‘@e mmoml}pgyeg&}@@ﬁ mpiterms of the

Evarmpies 1 15 4 whrEURIGLT BI04 L R 1158 EAF R IGHA T eI LA e Comparative

Example. Examplés 80td& hadng u@ubl@nurm@@dalsmg thei ighitappeoivaatel Yosadgnitesr Bxaymere found to
meet the required (g syrEgREpensitivity. [0046]

[0037]
(Examples 2 to 4)
10 Further, ignition powders for igniter of Examples 2 to 4 were prepared
by the same preparation method as Example 1 with the component ratios of
the components being altered as shown in Table 1.
[0038]
(Comparative Example)
15 Nitrocellulose was dissolved as a binder in isoamyl acetate to prepare an
Next,
45 g of the above isoamyl acetate solution (binder concentration: 1.3 mass%)

isoamyl| acetate solution having a binder concentration of 1.3 mass%.

was added to a mixture of 150 g of zirconium (particle size: 2 um) and 175 g
of tungsten (particle size: 0.6 um to 0.8 um), and after that, 50 g of isoamyl
Then, 175 g of
potassium perchlorate, 2.5 g of magnesium oxide, and 60 g of isoamyl acetate

20 acetate was further added and mixed together in a mixer.
were added and mixed in the mixer. After the mixing, the obtained mixture
were spread on a palette and air-dried. After the air-drying, the mixture was
passed through a 24 mesh screen for granulation, and the obtained granules
25 were introduced into a dryer to be dried at 60 °C. Thus, ignition powder for
igniter (approximately 500 g) was obtained.
[0039]

to 4 and Comparative Example are shown in Table 1.

The compositions of the ignition powders for igniter of Examples 1
The contents are each
expressed in mass ratio in reference to the whole composition.

30 [0040]
[Table 1]
_ _ Example | Example | Example | Example | Comparative
(Unit: mass ratio)
1 2 3 4 Example
Zirconium hydride 28.5 30 40 20 -




- 17 - (Example 5)

Ignition powder for igniter of Example 5 was prepared by the same preparation

method as Example 1 (1.5 g of an isoamyl acetate solution (binder concentration: 2 mass%) containing
nitrocellulose as a binder was added to 5 0.15 g of madresium oxide), except for using the composition
containing 6.3 g of titanium hydride (particle size: 8.0 um), 9.6 g of tungsten (particle size: 0.6 um to 0.8

um), and 14.1 g

of potassium perchla

le size: 12 um to 18 um). [0047] 10 (Example

6) Ina
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10

15

20

25

were performed on each of the ignition powders for igniter obtained in
accordance with Examples 1 to 4 and Comparative Example by the following
method. Table 2 shows the results.
[0042] (1) Friction sensitivity test (test method based on JIS K 4810)
The ignition powder of Examples or Comparative Example was held
between a ceramic friction peg and a ceramic friction plate attached to the
BAM friction tester, and the friction plate was moved horizontally with a load
The
friction sensitivity level was examined from the relationship between the

being applied thereto. Thus, a friction sensitivity test was performed.

applied load and whether explosion occurred or not. The level was evaluated

by determining the load of the 1/6 explosion point with which explosion

occurs once or was assumed to occur once in six times of continuous tests

with the same load being applied.

[0043] (2)
The firing current sensitivity was evaluated by the Bruceton test process

Firing current sensitivity test

used as a statistical method for calculating the minimum firing current and the
maximum non-firing current. In brief, the igniter shown in Fig. 1 was loaded
with 215 mg of the ignition powders of Examples 1 to 4 and Comparative
Example to manufacture test igniters. For the test igniter, some equally
spaced levels were determined with respect to the firing current, and the firing
current was supplied depending on whether the test device was fired by the
firing current or not. This test procedure was repeated 40 times, and the
results were finally processed statically to find the mean value and estimate
the standard deviation of the minimum firing current and maximum non-firing
current. Thus, the minimum firing current and maximum non-firing current
meeting the desired reliability were determined. The confidence level was

95%, and the reliability was 99.9999%, with respect to the minimum firing



53.2 Magnesium oxide 0.5 Binder 0.1 [0050]The friction sensitivity test based on JIS K 4810 was
performed on 25 the ignition powders for igniter of Examples 5 and 6. Further, in order to confirm whether
the ignition powders had an ignition function or not, threlfimction test was carried out under the following
test conditions. Table 4 shows the results. - 18 - [0051](3) Function test  The igniters shown in Fig. 1
were loaded with 215 mg of the ignition powders for igniter of Examples 5 and 6 as the ignition powder 2
and test igniters wslie snaandaeieragxifmaninesy-efring Auwastsupplied to the Sconnector pins 8 for 2 ms to
determine Wheth?wgﬂ'on occurred or not. [0052] [Table 4] Friction sensitivity; load of 1/6 explosion
point (gf) Function test Example 5 10800 Ignition Example 6 19200

[Table 2]
Friction sensitivity Firing current sensitivity
. . Maximum
Load of Minimum firing o
. . non-firing
1/6 explosion point current
(af] (Al current
g
[A]
Example 1 8000 1.20 0.53
Example 2 5600 0.93 0.47
Example 3 8000 1.02 0.52
Example 4 10800 0.92 0.40
Comparative
50 to 75 1.12 0.42
Example

[0045] In the friction sensitivity test, the load of the 1/6 explosion point
5 for each ignition powder of Examples 1 to 4 was found to be 5600 gf to 10800
gf. On the other hand, for Comparative Example using conventional ignition
powder, explosion occurred twice with a load of 75 gf, and no explosion
occurred with a load of 50 gf. Therefore, the load corresponding to the 1/6
explosion point was determined to be a load between 50 gf and 75 gf. The
10 results of the friction sensitivity test showed that the load of 1/6 explosion
points with the ignition powder compositions for igniter of Examples 1 to 4
was heavier than the ignition powder composition for igniter of Comparative
Example. It was found that the friction sensitivities of the ignition powder
compositions for igniter of Examples 1 to 4 were significantly lowered and
15 accordingly they became less sensitive.

On the other hand, in terms of the firing current sensitivity, the minimum
firing current and maximum non-firing current of ignition powders of
Examples 1 to 4 were almost the same as those of the conventional ignition
powder used in Comparative Example. Examples 1 to 4 had no trouble in

20 using the ignition powders for igniter; they were found to meet the required
firing current sensitivity.
[0046]



Ignition [0053]The ignition powders of Examples 5 and 6 were found to be significantly less sensitive for
friction from the load of 1/6 explosion point 10 found in the friction sensitivity test. The ignition powders of
Examples 5 and 6 were found to ignite by the method fbf thecking activation of igniters under the
conditions of supplying a current 1.2 A for 2 ms. Accordingly, it was determined that the ignition powders
of Examples 5 and 6 can be used as the ignition powder compositions for igniter without any problem. 15
[0054] The ignitionmemise gympositions for igniter of the present invention were demonstrated to achieve
the performance of lowgr friction sensitivity, meeting the required.firing current sensitivity, The ignition
powder having sensitivf r}'réh%neﬁs%mgsgriér?\ftiéﬂﬁﬁﬁh%(Far)g 16w ;():'Iuer%n\{v%go%rtgﬁ)r%%ﬁ? and ?1% ignition powder

becomes less sengifiRar N oieshde aoh<eoud asitivith, wefian iseamii aeatRi®epleliaal (B ideroving safety
in the production peeepe dRBTER SIS Kol hivd @5l 1L d<b 83:d WiRaer2fad: adl@aition powder
3 5 0.15 g of magnesium oxide), except for using the composition containing 6.3
g of titanium hydride (particle size: 8.0 um), 9.6 g of tungsten (particle size:
0.6 um to 0.8 um), and 14.1 g of potassium perchlorate (particle size: 12 um
to 18 um).
[0047]
10 (Example 6)
In amixer, 2.782 g of titanium hydride (particle size: 8.0 um), 6.572 g of
tungsten (particle size: 0.6 um to 0.8 um), 10.646 g of potassium perchlorate
(particle size: 12 um to 18 um), and 7 g of isoamyl acetate were mixed
together. After the mixing, the obtained mixture was spread on a palette and
15 air-dried. After the air-drying, the mixture was passed through a 24 mesh
(about 0.8 mm to 0.6 mm aperture) screen for granulation, and the obtained
granules were introduced into a dryer to be dried at 60 °C. Thus, ignition
powder for igniter (approximately 20 g) of Example 6 was obtained.
[0048] The compositions of the ignition powders for igniter of Examples 5
20 and 6 are shown in Table 3. The contents are each expressed in mass ratio in

reference to the whole composition.

[0049]
[Table 3]
Example 5 | Example 6
Titanium hydride 21 13.9
Tungsten 32 32.9
Potassium perchlorate 47 53.2
Magnesium oxide 0.5 -
Binder 0.1 -

[0050] The friction sensitivity test based on JIS K 4810 was performed on
25 the ignition powders for igniter of Examples 5 and 6. Further, in order to
confirm whether the ignition powders had an ignition function or not, the
function test was carried out under the following test conditions. Table 4

shows the results.



Bridge wire 4:

10

15

20

25

30

Insulator 5: Insulating resin 6, 13: Cup 30 7: Plug

-18 -

[0051] (3) Function test

The igniters shown in Fig. 1 were loaded with 215 mg of the ignition
powders for igniter of Examples 5 and 6 as the ignition powder 2 and test
igniters were manufactured. A current of 1.2 A was supplied to the
connector pins 8 for 2 ms to determine whether ignition occurred or not.

[0052]
[Table 4]
Friction sensitivity; )
) ) Function test
load of 1/6 explosion point (gf)
Example 5 10800 Ignition
Example 6 19200 Ignition

[0053] The ignition powders of Examples 5 and 6 were found to be
significantly less sensitive for friction from the load of 1/6 explosion point
found in the friction sensitivity test. The ignition powders of Examples 5
and 6 were found to ignite by the method for checking activation of igniters
under the conditions of supplying a current 1.2 A for 2 ms. Accordingly, it
was determined that the ignition powders of Examples 5 and 6 can be used as
the ignition powder compositions for igniter without any problem.

[0054] The ignition powder compositions for igniter of the present
invention were demonstrated to achieve the performance of lower friction
sensitivity, meeting the required firing current sensitivity. The ignition
powder having sensitivity that ensures ignition with very low current is
obtained, and the ignition powder becomes less sensitive with lower friction
sensitivity, which is significantly beneficial in improving safety in the
production process.

REFERENCE SIGNS LIST
[0055] 1, 14, 23: Igniter

2: Ignition powder
3: Bridge wire

4: Insulator

5: Insulating resin
6, 13: Cup

7 Plug




8, 16:Connector pins 9:Cover 11, 21:Gas generator 12, 24:Gas generants 515:Holder 22:Upper housing
25: Filter 26: Gas outlets 27: Enhancer 10 - 20 - CLAIMS 1. An ignition powder composition for igniter,
comprising: metal hydride (A); 5metal powder (B) that &%one or more selected from the group consisting
of tungsten powder, molybdenum powder, aluminum powder, titanium powder, and magnesium powder;
and perchlorate (C). 2. The ignition powder composition for igniter according to Claim 1, 10wherein the
metal hydride (A) contains zigcasium hythite@bdfghgtanium hydride. 3. The ignition powder composition
for igniter according to Claimgl or Clai 2 wherein the metal powder (B) contains tungsten powder. 4.
The ignition powder composition for |gn|ter according to any one of 15Claims 1 to 3, wherein the content
of the metal hydride (A) is 10m&ds% t6588 GRASEHLr 5. The ignition powder composition for igniter

according to any one of Claims 240 4, @heiferants

5 15: Holder
22: Upper housing
25: Filter
26: Gas outlets
27: Enhancer

10



the content of the metal hydride (A) is 10 mass% to 50 mass%, 20the content of the metal powder (B) is
10 mass% to 50 mass%, and the content of the perchlorate (C) is 20 mass% to 70 mass%. 6. An igniter
using the ignition powder composition for igniter accord®g to any one of Claims 1 to 5. 7. A gas
generator for seat belt pretensioner, using the igniter according to 25Claim 6. 8. A gas generator for
airbag, using the igniter according to Claim 6.

CLAIMS

1. Anignition powder composition for igniter, comprising:
metal hydride (A);

5 metal powder (B) that is one or more selected from the group consisting
of tungsten powder, molybdenum powder, aluminum powder, titanium powder,
and magnesium powder; and

perchlorate (C).
2. The ignition powder composition for igniter according to Claim 1,
10 wherein the metal hydride (A) contains zirconium hydride and/or titanium
hydride.
3. The ignition powder composition for igniter according to Claim 1 or
Claim 2, wherein the metal powder (B) contains tungsten powder.
4. The ignition powder composition for igniter according to any one of
15 Claims 1 to 3, wherein the content of the metal hydride (A) is 10 mass% to 50
mass%o.
5. The ignition powder composition for igniter according to any one of
Claims 1 to 4, wherein
the content of the metal hydride (A) is 10 mass% to 50 mass%,
20 the content of the metal powder (B) is 10 mass% to 50 mass%, and
the content of the perchlorate (C) is 20 mass% to 70 mass%.
6. An igniter using the ignition powder composition for igniter according
to any one of Claims 1 to 5.
7. A gas generator for seat belt pretensioner, using the igniter according to
25 Claim 6.
8. A gas generator for airbag, using the igniter according to Claim 6.



