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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in

liaison wit

Commission

Internationd|
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Part 1:

Part 2:

Part 3:

Annex A for

sk of technical committees is to prepare International Standards. Draft International Standards

quires approval by at least 75 % of the member bodies casting a vote.

J

3 was prepared by Technical Committee ISO/TC 22, Roadvehicles, Subcommittee SC 12

consists of the following parts, under the general title Road vehicles — Airbag components:

SO, alSo take part in the work. 1SOU collaborates closely with the International Electig
(IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Rart’3.

nical committees are circulated to the member bodies for voting. Publicatien as an Intg

drawn to the possibility that some of the elements of this part of ISO’'12097 may be the S
. ISO shall not be held responsible for identifying any or all such patent rights.

protection systems.

Vocabulary
Testing of airbag modules
Testing of inflator assemblies

ms a normative part of this part of [ISO 12097. Annex B is for information only.

technical
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rnational
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Passive
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Road

vehicles — Airbag components —

Part 3:
Testing of inflator assemblies

CAUTIO

part of I$O 12097. Appropriate precautions should therefore be taken both in terms of handling

assembl

1 Sca

This part
for the in

NOTE

2 Nornmative references

The follo
this part
do not a
possibilit

referencgs, the latest edition of the normative:-document referred to applies. Members of ISO and IE

registers
ISO 1204
ISO 6487

ISO 1144
radiated

IEC 6006

— There is a possibility of accidental firing of the airbag during any of the tests descr

and in terms of the design of test equipment.

pe

of ISO 12097 establishes uniform test methods and specifies environmental procedures and rg
lator assembilies of airbag modules in road vehicles.

For testing of the inflator assembly as part of the airbag module, §ee" SO 12097-2.

ving normative documents contain provisions which, through reference in this text, constitute g

pf ISO 12097. For dated references, subsequent amendments to, or revisions of, any of these

bply. However, parties to agreements based on this part of ISO 12097 are encouraged to inv
of applying the most recent editions of the normative documents indicated below. H

of currently valid International Standards.

7-1, Road vehicles — Airbag\components — Part 1: Vocabulary

, Road vehicles — Megasurement techniques in impact tests — Instrumentation

2 (all parts), Road vehicles — Component test methods for electrical disturbances from
blectromagnetic.energy

8-2, Environmental testing — Part 2: Tests

bed in this
the inflator

bquirements

rovisions of
bublications
estigate the
or undated
FC maintain

narrowband

3 Ter

MS and definitions

For the purposes of this part of ISO 12097, the terms and definitions given in ISO 12097-1 and the following, apply.

31
trigger d
device th

evice
at activates the inflator assembly (I1A)

4 General requirements

The IA shall be designed such that, when handled appropriately, no dangers arise for persons or objects. The IA
manufacturer shall produce and make available appropriate handling instructions.
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The gas concentrations and the amount of particles measured immediately after the ignition of an IA (or complete
module) shall not occur in concentrations that, with the current state of knowledge, can be considered as toxic to
humans within 30 min of exposure in an enclosed room having a volume of 2,5 m3.

The gas and particulates arising from the ignition of an IA (or complete module) shall not have a strong irritating
effect on a person.

The IA, complete with squib, if applicable, shall not be ignited by electromagnetic coupling or interference voltages.

5 General test conditions

5.1 PurrJose of environmental testing

Environmer

functio

service

They are b
maintenang

The complg
related infly

Simulating

accelerate @geing and degradation processes.

The enviror
ensure the

Table 1 giveés an overview of the complete test programme applied to three identical test samples.

Table 2 list

tal tests simulate the effects of environmental loads on the IA with respect to its
pal behaviour, and
life.

bsed on the typical life-cycle of an IA covering shipping, storage, mounting on the module, ¢
e and repair of the vehicle.

te environmental test programme is composed of individual test methods which simulate au
ences such as mechanical shocks and vibration, heat, cold and humidity.

the total service life may require more severe test levelsithan those seen in real world con

mental test programme for |1As as specified in this part of ISO 12097 shall be a minimum requi
Verification of its environmental robustness.

5 the performance tests which shall béapplied to three exposed samples and nine (or ten, |

peration,

tomobile-

ditions to

ement to

ece 7.4.4)

unexposed [samples.
The supplementary performance tests given in Table 3 shall be performed on the trigger device and the IAlhousing.
Table 1 —(Inflator assembly environmental test programme
Test Test Subclause Sample number
sequence
Exposed Unexposed samples
samples
1123 |4 5 (6|7 |8|9]|10]|11(n2] 13
1 Drop(test 6.2 X X
2 | | Mechanical impact test 63 X [ X[ X
3 Vacuum test 6.4 X| X | X
4 Simultaneous vibration 6.5 X| X | X
temperature test
5 Thermal humidity cycling 6.6 X| X | X

© ISO 2002 - All rights reserved
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Table 2 — Performance test programme

Test Test Subclause Sample number
Sequence
Exposed Unexposed samples
samples
1123 516|789 ]10]11([12]13
1 ESD test 71 X| X[ X
2 EviCtest 72 K | X | X
3 Tank test at
— (-35x25)°C X
7.3
— (23x5)°C X X
— (85%25)°C X X
4 . 7.3.5.6
Gas and solid analyses 7357 X | x| X x | x
5 Bonfire test 7.4 X | X[ X |(X)
Table 3 — Supplementary performance tests
Test Test Subclause
sequende
1 Trigger device testing 7.5
Statistical procedures
2 Burst test 76

5.2 Test sequence

The test purpose and sequence are based on life-cycle considerations and on possible failure mechanigms.

— The|drop test and thesmechanical impact test reflect handling, transportation and mounting conditions that

occyr mainly during anZearly stage of the life cycle.

— Thevacuum testsimulates transportation in partially pressurized aircraft and driving at high altitudep.

— The|simultabeous vibration temperature test simulates the combined action of vibration and temperature that
occyrs-during the life cycle in a vehicle. Dynamic loads during driving can be typically described aq broadband
randpom-vibrations with increased vibration levels at several characteristic frequency ranges. Such loads may

cause friction, abrasion, fatigue and other damaging effects. It is important to apply vibrations to the test
sample at various temperatures, as many of the materials, especially polymers, vary their mechanical
behaviour with temperature. A simultaneous vibration/temperature regime therefore simulates appropriately
the real vehicle environment.

— The thermal humidity test simulates changing climatic influences with special emphasis on the penetration of
water into the |A during periods when the IA temperature is below the dew point temperature of the
surrounding air. This test can cause electrical failures as well as material swelling, shrinking and corrosion, and
can also promote biodeterioration such as fouling.

© ISO 2002 - All rights reserved
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5.3 Measurements and test report

The following items shall be measured and recorded on a data sheet before or during, or both before and during,
each test of Table 1:

— test number, sample number, test temperature and date;
— visual inspection of the samples and, if necessary, photographic documentation;

— definition of the three main axes (see example in Figure 1);

— ambierjt temperature during test, in degrees Celsius (°C);
— squib resistance of the inflator assembly, if applicable.

All relevant|observations and unusual events shall be noted and included in the test report.

Rigure 1 — Definition of IA main axes

5.4 Test|programme

This part of|I[ISO 12097 specifies a test programme with 12 identical samples of an inflator assembly (posgibly 13 in
the case of the bonfire.test, see 7.4.3), numbered in accordance with Table 1 and Table 2:

— three IAs aresubjected to the environmental test programme (multiple exposure);

nlne lo) tan) 1A c ara tnoavnosad-csamnlac
e AS e ueXpPOSEa—Samptes

The plug and the ignition cable shall be connected, if applicable; a test current (see Figure 2 for an example) shall
be applied according to the system used (with the exception of the mechanical impact test, the drop test and the
vacuum test). After each test, measure and record the squib resistance, where applicable.

4 © 1SO 2002 — Al rights reserved
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6 Env
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condition

6.2 Dr

6.21 P

The purp
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6.22 E

A steel irhpact plate of a-minimum of 1 m x 1 m with at least 10 mm thickness, resting on a solid floor,
that supgorts the sample at the specified height, shall be used.

6.2.3 T

<
£
c
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S
o
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o
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Time (ms)
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200

Figure 2 — Example of a test current for environmental’simulation

ironmental testing

neral

wing test procedures are based mainly on those of IEC 60068-2 (see the Bibliograpk
ions to that basic standard were adopted for thistpart of ISO 12097 in order to recognize veh
S,

pp test

urpose

ose of this test is to determine whether the IA experiences any detrimental effect when droq
height and at specified orientations.

quipment

pst samples

Lol

Three IA

6.24 T

Ll o 4 bl | 4l UHH H N B a e W | ol ol ahle T ool 4
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est conditions

The drop height shall be 1*3? m.

The ambient temperature shall be (23 + 5) °C.
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6.2.5 Test procedure

Mount test sample No. 1 onto the support fixture at the specified height above the impact plate and oriented such
that it will fall in one of the six directions indicated in Figure 1. Disarm the trigger device, if included in the IA.

Release the IA, allowing it to free fall onto the impact plate. Repeat the test using the same sample oriented to fall
in the opposite direction.

Repeat the test twice more, once using sample No. 2 and once using sample No. 3, each time along one of the
remaining directions indicated in Figure 1.

6.2.6 Re

x]uirements
On complefjon of the test, the IA shall be intact.

Any visible
accordance

It is permisg

6.3 Mechanical impact test

6.3.1 Pur

The purpog
subjected tq

6.3.2 Equipment

A climatic c
A shock tes
The charac
the actual
Figure 3.
The check
unless ther

The freque
significant €

6.3.3 Tes

Three |As s

Hamage shall be noted. The unit under test shall continue to be made to undergo-the test prog
with Table 1, even if there is visible damage.

ible to repair any IA damage that prevents mounting, in order that the test'ean proceed.

DOose

a series of shock impacts at normal and extreme temperatures.

hamber capable of controlling the test conditions according to 6.3.4 shall be used.
ting machine that allows fastening of an'1A to its fixture or table shall be used.

eristics of the shock testing machine shall be such that it can be determined whether the trug

point is a fixing point.ef the IA nearest the centre of the table surface at the shock testing
b is a fixing point with“a more rigid connection to the table, in which case this latter point shall

ffect on the dceuracy, and shall be within the limits shown in Figure 4 and given in Table 4.

l samples

hall,be tested under the conditions specified in 6.3.4 and in accordance with Table 1.

famme in

e of this test is to determine whether the complete.sJA" experiences any detrimental eff¢ct when

value of

bulse as measured in the jntended direction at the check point is within the tolerances required by

machine,
be used.

ncy response of\the overall shock testing machine, which includes the accelerometer, cap have a

6.3.4 Test conditions

Each IA is subject to two successive shocks, which shall be applied in each direction of three mutually
perpendicular axes of the |IA (see Figure 1) at the following test temperatures (12 shocks at each test temperature
for a total of 36 shocks):

(-35+

(235

(85+2

2,5) °C;
,0) °C;

5) °C.

© ISO 2002 - All rights reserved
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6.3.5 Test procedure

6.3.5.1  General

Mount the IA on the test rig and subject it to the test conditions given in 6.3.4.

IAs that include a trigger device shall be tested in the disarmed condition.

Before mounting, condition each sample in the climatic chamber at the required temperature for at least 4 h or,

alternatively, for the temperature build-up time, o, determined in accordance with the procedure specified in
annex A.

Consecutive impact tests may be conducted outside the climatic chamber. After 5 min, recondition'the IA for 10 min
or, alternptively, for ¢o in accordance with annex A.

NOTE The reference point for ¢, is within the propelling media.

3

\ 150
< . 124
o " A
/ — 0,84
+ / \ '
1 / X 2
/ \
/ \
\ f \ /
0,24 / 2A
R L ., 1 ] __
10,24 -0,24
0,10 \
D D 2
250
6D = Tz

1 Nomipal pulse

2 Limitd of tolerance
3 Integrationtime
D

A

Duratlon-of nominal pulse

Peak acceleration of nominal pulse.
T, Minimum time during which the pulse shall be monitored for shocks produced using a conventional shock testing machine.

T, Minimum time during which the pulse shall be monitored for shocks produced using a vibration generator.

Figure 3 — Half-sine pulse

© ISO 2002 - All rights reserved 7
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+ 1

Level response (dB)
|

- 10

fi f, s f, Frequency (Hz)

a8 24 dB/ogtave
Figure 4 — Frequency response of the measuring system

Table 4 — Frequency characteristics of the measuring system

Duration pf pulse Low-frequency cut-off High frequency cut-off Frequency beyond which
m$ Hz KHz response may ris¢ above
+1dB
kHz
1 12 /3 14
0.2 20 120 20 20
0,% 10 50 15 30
1 4 20 10 20
3 2 10 5 10
6 1 4 2 A
1 0,5 2 1 5
18 and-36 0.2 1 4 2

For shocks of duration < 0,5 ms, the indicated values of f3 and f4 could be unnecessarily high. In such instances, the relevant
specification should state the alternative values to be adopted.

6.3.5.2 Basic pulse shape

The applied pulse shall be a half-sine (see Figure 3). The true value of the actual pulse shall be within the limits of
tolerance shown by the solid line.

© ISO 2002 - All rights reserved
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6.3.5.3 Velocity change tolerance

The actual velocity change at the pulse shall be within + 15 % of the value corresponding to the nominal pulse.
Where the velocity change is determined by integration of the actual pulse, this shall be done from 0,4 D before the
pulse to 0,1 D beyond the pulse, where D is the duration of the nominal pulse.

6.3.5.4 Transverse motion

The positive or negative peak acceleration at the check point, perpendicular to the intended shock direction, shall
not exceed 30 % of the value of the peak acceleration at the nominal pulse in the intended direction, when

determined-with-a mnacnring system inaccordance with 6.3.2

6.3.5.5 | Severity

The shogk severity shall correspond to the values of Table 5.

Table 5 — Shock severity

1A
for driver module for passenger module for other mjodules
Peak accegleration 4 100 g@ 409 Specific valugs to be
Duration jof nominal pulse D 6 ms 6 ms determiped

@  Deper|ding on the steering column type, lower g-levels (minimum 40 g) may‘be.appropriate.

6.3.6 Requirements
On completion of the test, the IA shall be intact.

Any visible damage shall be noted. The unit-under test shall continue to be made to undergo the test prpgramme in
accordarfce with Table 1, even if there is visible damage.

It is pernfissible to repair any IA damage that prevents mounting, in order that the test can proceed.

6.4 Vdcuum test

6.4.1 Purpose

The purppse of thistest is to prove the ability of an IA to withstand high-altitude use and transportation.

6.4.2 Ejquipment

A high-altifude simulation chamber shall be used.

6.4.3 Test samples

Three 1As shall be tested under the conditions specified in 6.4.4 and in accordance with Table 1.

© ISO 2002 - All rights reserved 9
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6.4.4 Test conditions

The chamber pressure shall be 61,6 _

9 kPa [0, 616, bar]!);

The conditioning temperature shall be 23 £ 5 °C (ambient temperature).

NOTE

This pressure condition represents an altitude of 4 000 m to 4 200 m above sea level.

6.4.5 Test procedure

Place the IA

6.4.6 Redquirements

On complefjon of the test, the IA shall be intact.

Any visible
accordance

It is permisg
6.5 Simu

6.5.1 Pur

The purpog
conditions.

6.5.2 Equipment

in a high-altitude simulation chamber and condition it 1 h in accordance with 6.4.4.

Hamage shall be noted. The unit under test shall continue to be made to undergo the test prog
with Table 1, even if there is visible damage.

ible to repair any IA damage that prevents mounting, in order that the test can proceed.
Itaneous vibration and temperature test

DOose

e of this test is to determine the ability of the IAto withstand combined vibration and ten|

famme in

perature

This shall gonsist of a vibration table mounted:\within a climatic chamber capable of controlling the temperature
during the fest in accordance with Figure 6.\The table shall be capable of producing the vibration of [loads as
characterized in Figure 5.

6.5.3 Test samples

Three 1As shall be tested undertthe conditions specified in 6.5.4 and in accordance with Table 1.

6.5.4 Test conditions

6.5.4.1 Vibration.load

Random vi )ratlon shaII be applled in accordance W|th Table 6 and F|gure 5. Alternat|vely, a vehlcle saecific or

used, subject to agreement between IA suppher and cllent

1)

10

1 bar = 0,1 MPa = 10° Pa = 100 kPa; 1 mbar = 100 Pa

© ISO 2002 - All righ
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Table 6 — Frequency characteristics at RMS of 1,34 g

Frequency Power spectral density
Hz g2/Hz
8 0,035
50 0,035
80 0,001
200 0,0005

Power spectral density (g%/Hz)

0,0

Number o
Range of
Degrees ¢
Abort limif
Abort limi

0,1

0,01

001

00 1

0 20 30 40 50 60 70 80790

f lines: 400

Bnalysis (filter bandwidth 1,25 Hz):"500 Hz
f freedom (DOF): 154

S lines: + 5 dB

s g RMS: +5dB

6.5.4.2

100 110 120 130 140 150 160 170 180 190 2

Figure 5 — Vibration load

Temperature cycle

Time (h)

The temperature shall be changed in accordance with Figure 6.

The temperature tolerance shall be +2,5 °C.

© ISO 2002 - All rights reserved
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Temperature (°C)

85
| \
20

- 35

Time (h)

@  Duration|of one cycle: 24 h
Figure 6 — Temperature cycle
6.5.5 Test procedure

Apply the specified vibration load along each of the three'main axes (see Figure 1) of each IA for 24 h. Change the
temperaturg simultaneously.

6.5.6 Ret]uirements
On complefjon of the test, the IA shall belintact.

Any visible damage shall be noted~Theé unit under test shall continue to be made to undergo the test progfamme in
accordance with Table 1, even ifthere is visible damage.

It is permisgible to repair any)lA damage that prevents mounting, in order that the test can proceed.
6.6 Thermal humidity cycling

6.6.1 Purpose

The purpose of this test is to determine the ability of an IA to withstand high humidity and temperature variations.

6.6.2 Equipment

A climatic chamber with recirculating air shall be used.

6.6.3 Test samples

Three IAs shall be tested under the conditions specified in 6.6.4 and in accordance with Table 1.

12 © ISO 2002 - All rights reserved
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6.6.4 Test conditions
Temperature and relative humidity shall be applied in accordance with Figure 7.
The temperature tolerance shall be +2,5 °C.

6.6.5 Test procedure

Place the IAs in the climatic chamber and subject them to 30 thermal humidity cycles in accordance with Figure 7.

NOTE —Fhereferencepointis-withinthe propelling-media

< 0,3

XL VALY

Ne)
(¥a]

L

N\Clatve an hunlluu_y \/70)
+ (Ve
(=) (=}
| \N
[~

R

Timg (h)
0,5 LC 6 LC 2 8¢ 05 35
b 85
by
B
550
3 / N
= N\
P20
H 10 AN /
0 N\ |
Timg (h)
- 35
a b

a8 Leadfime

b Duratlon of one oycle: 24 h, or less using fg

€ Or reference(temperature build-up time, g

The relevant.temperature build-up times, ., may be used instead of the given hours; this shall be determined pripr to the test
(see annex A).

Figure 7 — Thermal humidity cycle

6.6.6 Requirements
On completion of the test, the IA shall be intact.

Any visible damage shall be noted. The unit under test shall continue to be made to undergo the test programme in
accordance with Table 1, even if there is visible damage.

It is permissible to repair any IA damage that prevents mounting, in order that the test can proceed.

© 1S0 2002 — All rights reserved 13
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7 Performance testing
7.1 Electrostatic discharge (ESD) test

7.1.1 Purpose

The purpose of this test is to prove the avoidance of ignition by electrostatic discharges.

7.1.2 ESD generator

7.1.21 General

An ESD generator capable of producing the test pulse, adjustable within the limits given in 7.1.4, shall |be used.
The test geperator shall, in its main parts, consist of the following:

— chargirg resistor (Rch);

— energyfstorage capacitor (Cs);
— hand cgpacitor (Ch);

— distribdted capacitance (Cd);
— dischailge resistor (Rd);

— voltagq indicator;

— dischafge switch;
— dischalge return cable;
— power supply unit.

Figure 8 prgsents a simplified diagram of the ESD "generator. Construction details are not given.

7.1.2.2 ESD generator requirements

The ESD gg¢nerator shall meet the following requirements.
— Energy| storage capacitance’(Cs + Cd): 150 pF + 10 %.
— Hand gapacitance (Ch): 10 pF £ 10 %.

— Dischafge resistance (Rd): 330 Q + 10 %.

— Charging resistance (Rch): between 50 MQ and 100 MQ.

— Outputlvaltage (see note 1) up to 8 kV (nominal) for contact discharge

— Tolerance of the output voltage indication: = 5 %.
— Polarity of the output voltage: positive and negative.
— Holding time: at least 5 s.

— Discharge, mode of operation: single discharge; the generator should be able to generate at a rate of at least
20 discharges per second for exploratory purposes only.

— Time between successive discharges: at least 1 s.

NOTE Open circuit voltage is measured at the energy storage capacitor.
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The generator shall be provided with a means of preventing unintended radiated or conducted emissions, of either
pulse or continuous type, so that the IA and auxiliary test equipment are not disturbed by parasitic effects.

The discharge return cable of the test generator shall be in general 2 m long, constructed to allow the generator to
meet the waveform specification. It shall be sufficiently insulated to prevent the flow, during the ESD test, of the
discharge current to personnel or conducting surfaces other than via its termination.

|

(@)
oo

Key

DC H)V supply

Charging resistor, Rch
Dischprge resistor, Rd
Discharge switch

Dischirge contact
Enerdy-storage capacitor, Cs
Hand|capacitor, Ch
Dischprge return connection

o NOoO g b WN -

NOTE 1 Cd, omitted from the figure, is a distributed capacitance existing between generator and IA, ground reference plane
and coupl|ng planes.

NOTE 2 Because the capacitance is distributed over the whole generator, it is not possible to show this in the cifcuit.

Figure 8 — Simplified diagram of the ESD generator

71.3 Tpstsamples

Three unexposed, fulty assembied tASamptes shatt be tested under the conditions speciftedm 7.1.4 and in
accordance with Table 2.

Shorting devices, if applicable, shall not be disturbed.
7.1.4 Test conditions

71.4.1 General

Electrostatic discharge shall be applied in accordance with Figure 9.

The IA shall be at ambient temperature.
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71.4.2
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a suitable d

Risetimg, #,, with
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a Time (ns)
30
60

discharge switch

Figure 9 — Typical waveform of the output current of the ESD generator

Table 7 — Characteristics of output current of ESD generator

CGalibration of the test’set-up for contact discharge

ion shall be donetin such a way that the impulse shown in Figure 9 and given in Table 7 is megsured by
evice connected.fo the ESD-simulator in accordance with the wiring diagram in Figure 10.

Indicated voltage

discharge =10 %

First peak current of

Risetime. ;.. with

1172 LTI AL —

discharge switch

Current (* 30 %) Current (130 %)
at 30 ns at 60 ns

8 kV

30A

0,7to 1 ns

16 A 8A
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The valyes of the parameters of the discharge currentishall be verified with 1 000 MHz bandwidth
instrumenptation.

A lower Randwidth implies limitations in the measurement of rise time and amplitude of the first current

7.1.5 Test procedure

Place thg IA under test on a conductive:bench and mount it in a tank (see 7.3).
The bengh ESD simulator and power source shall be grounded to earth.
Identify specific test pointscorirthe |A prior to conducting the test.

If a squik
Perform the test'with positive and negative voltages. Subject each discharge point to a minimum of th

and thre¢ @iegative discharges at the voltage level as shown in Figure 9. The time duration between
shall be aminimumof-5-s:

ESD s$imulator (330 Q)
50 Q
20 dB attenuator
Purpgse input
Coaxigl target

2Q

ISO 12097

-3:2002(E)

Figure 10 — Simulator calibration set-up schematic

3 T O b
2
—(O- {4

-measuring

eak.

is present,.apply the discharge to the squib from pin to pin and from each pin to all those other areas of
the housing accessible to personnel in normal use.

ree positive
discharges

7.1.6 Requirement

The IA shall not be ignited by the electrostatic discharges.

7.2 Electromagnetic compatibility (EMC) test

7.21

Purpose

The purpose of this test is to prove the avoidance of ignition by electromagnetic effects.

© ISO 2002 - All rights reserved
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722 Equ

ipment

Depending on the size of the test sample and the selected test frequencies, the equipment shall be in accordance
with the corresponding part or parts of ISO 11452.

7.2.3 Test samples

Three unexposed, fully assembled IAs shall be tested under the conditions specified in 7.2.4 and in accordance
with Table 2.

7.24 Tes

The tests s
set-ups and

NOTE f

7.25 Tes

The test prg

7.2.6 Requirement

The IA shal
7.3 Tank

7.3.1 Pur

The purpos

temperaturg level.

7.3.2 Equipment

An appropr

7.3.3 Tes

Three unex
accordance

7.3.4 Tes

Each samp

Fiti

severity levels, by agreement between the |A supplier and client.

or testing for the provision of airbag system immunity in a vehicle, see ISO 11451-1 to 1ISO)11451-4.

l procedure

cedure shall be performed in accordance with the selected part or parts-of ISO 11452.

not be induced to ignite by electromagnetic effect.
test

DOse

e of this test is to assess the performance‘of an IA by firing it into a closed volume container §

ate tank for testing an IA shall be used.

l samples

posed and threeyexposed IA samples shall be tested under the conditions specified in 7.3
with Table 2¢

l conditions

e(shall be conditioned so that the required test temperature of Table 2 is reached.

NOTE

The point of reference for the temperature is the propelling media of the IA.

7.3.5 Test procedure

7.3.51

General

nall be in accordance with one or more parts of ISO 11452, selected, together with test Condifjons, test

t a given

4 and in

Fix the IA tightly to the appropriate tank so that gases and solid particles are captured in the tank during ignition.

The IA fixed to the tank shall be, if applicable, ignited with a defined nominal current pulse (amplitude and

duration).

18
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Alternatively, for analysis concentration and residue analysis and amount, the test may be carried out with the
airbag module or modules, including the 1A, in an appropriate chamber of 2,5 m3 volume. In this case, three
additional exposed and three unexposed samples are required.

Perform the following measurements, where applicable.

a) Prior to ignition:

— squib resistance (see 7.3.5.2);

— tank temperature (see 7.3.5.3)

b) During ignition/firing:
— fignition current versus time (see 7.3.5.4);
— fank pressure versus time (see 7.3.5.5).
c) Immediately after firing:
— [gas analysis and concentration (see 7.3.5.6);

— fesidue analysis and amount (see 7.3.5.7).

7.3.5.2 | Squib resistance

Measure|the squib resistance before ignition of the IA.

7.3.5.3 | Tank temperature
Measure|the tank temperature at the mounting area-of the IA. It shall be at ambient for the time prior to the test.
7.3.5.4 | Ignition current

Measure|the ignition current versus time*in accordance with ISO 6487:2000, CFC 1 000 (channel frequgncy class).

7.3.5.5 | Tank pressure
Measure|the tank pressuré-versus time, using a transducer for absolute pressure, to the following specifications:
— appropriate calibration range;

— usahle frequency range from 0 Hz to 2 000 Hz;

— linedrityvand hysteresis error < 1 %;

— CAC (channel amplitude class): 0 kPA [0 bar] to 500 kPa [5 bar];
— CFC 1 000 according to 1ISO 6487:2000, error < 2,5 %.
Do not place the pressure transducer in the direct gas flow from the exit ports of the inflator.

7.3.5.6  Gas analysis and concentration

Immediately after the test, remove a gas sample from the test tank and analyse this sample to identify species and
concentrations, in particular with respect to harmful substances.
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7.3.5.7 Residue analysis and amount

Capture airborne residues during the opening of the tank. Wash remaining solid and liquid residues from the inner
walls of the tank with distilled water.

Determine the amount (by mass) of all residues and analyse species, in particular with respect to harmful
substances. Further analysis may be carried out, if necessary.

7.3.6 Requirements

The resultsﬁ&mwum&@jﬂnﬂﬁlshdmummﬂeﬁnﬂmmkWMances for
the particular type of IA tested (nominal values and tolerances are to be defined by supplier and client).

If gas composition and concentration, as well as residue amount and composition, indicate irritating of harmful
effects on human beings or on the proper functioning of the airbag system, further investigations ‘shall be carried
out.

The evaluafion of such measurements shall be made by appropriate experts or institutionsiand shall be re¢orded.
7.4 Bonlfire test

7.4.1 Purpose

The purposk of this test is to ensure that no fragmentation of the IA oceurs as a result of the heat from a fire.
7.4.2 Equipment
7.4.21  Gas cylinder containing, for example, propane gas, with gas-cylinder valve and hose assemblyj
7.4.2.2 Gas burner or burners with handle (high*pewer warm-up burner, 60 mm in diameter).
7.4.2.3 Specimen holder.

7.4.2.4 Gas lighter.

7.4.2.5 Stop watch.

The test rig[shall be in accordance with that shown in Figure 11.
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Dimensions in millimetres

4 B

{ ’ )
/

5

400

L
Key
1 Presgure gauge
2 Gas gylinder
3 Presgure valve
4 Hoselassembly
5 High-power burner

Figure 11 — Bonfire test rig

7.4.3 Tpst samples

Three (or four, see 7.4.4) unexposed samples shall be tested under the conditions specified in 7.4.4 and in
accordar]ce with Table 2.

7.4.4 Test conditions

The test|shall be performed with the inflator at ambient temperature. Three standard positions of the|lA shall be
considered:

— positier—igritertowardsfire;

— position 2, igniter away from fire;
— position 3, right-angled to position 1 or position 2.

Should the design of the inflator show a test position more critical than that of positions 1 to 3, then the position
shall be tested additionally.

The number and orientation of the burner or burners shall be chosen such that the whole cross-section (projection
to the test rig) is surrounded by the flames.

Calibration as described below shall be ensured over the whole cross-section.
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