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Parametric study of automotive airbag pyrotechnic inflator
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Abstract- In most airbag systems, the gaseous mixture that fills up the airbag is produced by the fast combustion of a
propellant in a combustion chamber called inflator. In this paper, the numerical study of combustion process in a
pyrotechnic inflator was carried out based on a zero-dimensional multi zones model. The parametric study shows that
the performance of inflator is more affected by the propellant characteristics such as mass, combustion index, and
propellant temperature coefficient and is not significantly influenced by hardware elements of inflator. In order to
simulate hybrid pyrotechnic inflator, the initial pressure of gas plenum was increased by 25 to 50 times. As a result, the
performance both in combustion chamber and in discharge tank decreased. This lower temperature leads to a higher
thermal efficiency.

Keyword: Airbag, Propellant, Inflator, Numerical Simulation, Combustion.
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2.Gas Plenum

fv

6‘;.1 )L.; .))9.40 6L€bool.) O.)y u;.:)...w.) )Q U"‘M 9 p.n.\..u
ouls osliiul sl Cogw ol 5l ol I s o Ll
At o eyl gl can 8t oSOl Adlas b el
Blpml dbaze jo jlad &ty g adss OB o Lo g ,Lid
Coye odd plxil (giluans (o umen ol 00l o)
Ol Fyere 55 4 Cad e 5 saSodss 5l eolatl

el 00l o0l lis

Sl OYoleo g (SO b Jowo -

3B saSadys ol slesys el VO USS e
S b S jo a8 end ol sal sols lis SCaSS g e
B cwud culialsy cgusladls conl ool solailis A
S8 sl CS g gladils @ jgle jo g canl o5 4B > asg
Sl Fligw dxmio pais 5l a5 L3 E cwdd o o)l
C cwad o)y 13 el ooty LS K5 as oY ed i
axly el Coan gbaals a8 Toed S amio SO
2 S a iz (25 sladil 5 ST, s 5 58
L a5) 515 BaSady & g9, 485 )18 Gl iU F cwd
4 699,5 B35 jee oo (Gl 0uls ools i D G,
ol kr 4V U Gl lse S 5 56 buSudys
4 by ) Slowlone 2ol Wgd o el im0 (Sl
el il sl cosn gloals gaize § &l il dlaass
liie Sslre 45 yikd Olmio 4 bge ¥ Sl
5o oo plas 1) 518 dlhase ¥ Sl 4l conl 5l 2
sl 00 Joo ¥ il £l Ly (450 S50) T duS
Sl s 5l Bl S amis SO L Gl gl daase
el 00l oz 58 oS ol e

[F] SiSSg s 515 80iSad g 05,95 b pr pgea | S

1.Rupture Film

¥ olads V¥ 855 APAY slapa (99 ydn S (mwdian



S50 g (g yplkio O pogus

93995 (8198 dumaS ST gy B BuisSudgi' (g %!,y anlllao

Lgle opatin o s K Gl oz Mie o il
9 P1 ool oz 0 55 Logasie slo S 4 ol jlid o 58
Py 5 ) Sl b o 5 Liglis anedls 4 ,Lis py
il e (F lbos £) 51 Alaims o 518 Lslis jLis
oad )5 wlr 5B sl (pizmeny S5 bolduwe L= 5

DIVl 25 USs 4 a3l 5l (s yme 5 518 dladona

n;lg,B,outz
2 k)2
2k P, P,
ANozzlect,B _P3p3 [ij _(ij
“ k-1 P, P,
P
it =+ > r
P3
k+1
2 2(k-1)
ANozzlec,u,B \/kP3p3 o4
k+1
.. P
if =+ < r
3
- . mc,3
mc,B,out = mg,3,out - (f)
g.3

Ol 50 oed g sael Sl jLud coir dlaly cpl o
.. ) e P wy e
Sl oms lr E5 9 0 i3 Jlrs iU led cos
VY] 0g anles acay J3b

2k

r=(——)! o
(k+1) )

P > 2 &5 A5 £ 4 barpe alox ) Wslee o
‘_gl.buw.ﬂj )| aS Cowl oad ool uLo.vJ ka,i,j b ML. »
Byl daiame (0 el S g Bl sl 4 bee olewd
ool dlez oyl .wjb.o s (V Slaslbw 4xb)
Gyl WYgame el B L 55 Bk L5 o S
J Slole &b o1 56 o> adgi &5 0wl S
:».\gju’_a Cewdy gy JSS
l//k,l,‘[ = Ifk,l,p'a)l,‘[ (?)
4 bt STy og dgame (B8 4 axgi L
sleasl Ko glp asS gy adey #50) Slbw 4t
Wer =Wes =Wes =Wer=Wes =W, =0 0]
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