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Abstract :

An airbag is composed of housing assembly, door assembly, cushion assembly, and an inflator. The inflator

is the essential part that generates gas for airbag. When an airbag is activated, it effectively absorbs the crash energy of

the passenger by inflating a cushion. In this study, tank tests were performed with newly synthesized propellants with
various compositions, and the results are compared with the numerical results. In the simulation of inflator, a zonal
model has been adopted which consisted of four zones of flow regions: combustion chamber, filter, gas plenum, and

discharge tank. Each zone was described by the conservation equations with specified constitutive relations for gas. The
pressure and temperature of each zone of the inflator were calculated and analyzed and the results were compared with
the tank test data. In the zone of discharge tank the pressure quickly rose, the pattern of pressure curve was very similar
to the pressure curve of real test. And in zone 1 & 2 & 3 the mass of products was increased and decreased with time. In
zone 4, the mass of products was increased with time like real inflator. From the similarity of pressure curve in zone 4
and closed bomb calculation the modeled results are well correlated with the experimental values.
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Fig. 4 Proposed gas flow domain in the present analysis

Fig. 5 Schematic of closed tank for testing inflator assembly
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Table 2 The composition of 'D' type propellant

Species Mass (%) | Size(um)
Guanidine nitrate CHeN4O3 46 31
Basic cupric nitrate ggﬁ?gﬁ);zx 24 22
Ammonium perchlorate | NH4ClO4 13 35
Sodium nitrate NaNO; 4 6
Copper oxide CuO 3 5
Iron oxide Fe,03 10 1.2
Additives - 2 -

Table 3 Variables of cases

Variables Species Level 1 Level 2
A -
a mmonium Mass 13% Mass 8%
perchlorate
b Sodium nitrate Mass 4% Mass 6%
c Basic cupric nitrate | Size 22um | Size 44um
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Table 4 Cases of closed bomb tests

Variables a b c
Condition 1 1 1 1
Condition 2 1 1 2
Condition 3 1 2 1
Condition 4 1 2 2
Condition 5 2 1 1
Condition 6 2 1 2
Condition 7 2 2 1
Condition 8 2 2 2
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Fig. 9 Pressure-time curve of closed bomb tests
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Table 5 Results of closed bomb tests

Results Pmax [pa] A.Q. [pa/ms]
Condition 1 2.797E+07 4.685E+05
Condition 2 2.961E+07 3.288E+05
Condition 3 3.025E+07 4.430E+05
Condition 4 3.021E+07 3.192E+05
Condition 5 2.743E+07 3.916E+05
Condition 6 2.761E+07 2.353E+05
Condition 7 2.735E+07 3.378E+05
Condition 8 2.732E+07 2.428E+05

A type 2.832E+07 4.964E+05
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Table 6 The composition of inflator analysis propellant

0|83 ollofuy olZao|E| A

Species Mass % Phase
NaN; 70.95 solid
Reactants ;
Fe,03 29.05 solid
Na,O 33.82 solid
Products Fe 20.32 solid
N, 45.86 gas
Table 7 The input variables of inflator model
Variable Value Unit
A 0.010 m’
A, 7.85 x 107 m’
a 4.45x 107 -
n 0.4 -
c 0.049 -
C3 0.8 -
D 0.0075 m
H 0.0045 m
Mignitor 0.002 kg
m, 0.180 kg
Po 101325 Pa
To 300 K
\4 1.27 x 10 m’
Vs 556 x 10" m’
\Z 0.06 m’
APipner 2% 10° Pa
APoyer 5% 10° Pa
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Table 8 The composition of closed bomb test propellant

Species Mass % Phase
CH(,N403 46 solid
Cu(NOs), x 3Cu(OH), 28 solid
Reactants -
NH4CIO4 13 solid
Fe,0; 13 solid
H,0O 34.45 gas
N, 20.8 gas
Products CO, 9.75 gas
Na,O 21 solid
Fe 14 solid
Pressure-time curve
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Fig. 19 Pressure of gas in zone 1 (in closed bomb)
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