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Foreword

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 with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The proceglures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed*for
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).
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Introduction

Road vehicles integrate an increasing number of pyrotechnic devices contributing to occupant safety in
vehicles (for example, frontal and side air bags, safety belt pretensioner, etc.).

To build the complete system providing the function requires a supply of various components from
several different equipment makers. Vehicle manufacturers need to define a common specification
to ensure that connectors designed and produced by the various equipment makers meet the same
performance criteria and requirements.

In tre curTent desig of This Vehicle equipment, TNTee areas of Connection nave been raentifigd:
— |between the pyrotechnic device (e.g. initiator) and the harness connector;
— |between the tab holder and the clip holder of the harness connector;

— |between the harness connector and the electronic control module.

The connection between the pyrotechnic device and the harness connegtor is the only connfection that
can|be standardized and forms the subject of this document. Due to thelocation of the safefy device in
the[vehicle, the connector design could be a right angle or straight.

A s¢aled variant of the pyrotechnic device/initiator harness coruector assembly is defined ih Annex A.

© IS0 2019 - All rights reserved v
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Road vehicles — Connection interface for pyrotechnic
devices, two-way and three-way connections —

Part 2:
Test methods and general performance requirements

1 (Scope

Thif document specifies the performance criteria and requirements of a three-way fonnection
intgrface, including ground connection, linking the pyrotechnic device and harriess connectdr built into
ardad vehicle.

Performance criteria and requirements are defined for a sealed variant of the pyrotechnic device/
initjator harness connector assembly (see Annex A).

Performance criteria and requirements are defined for a two-way (without ground) varfiant of the
pyrptechnic device/initiator harness connector assembly (see’/Ahnex B).

Performance criteria and requirements are defined for a variant without a retainer of the gyrotechnic
devjice/initiator harness connector assembly is defined {See Annex C).

2 |Normative references

The following documents are referred to in the text in such a way that some or all of thpir content
conptitutes requirements of this document. For dated references, only the edition cited dpplies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

[S0|8092-2, Road vehicles — Connections for on-board electrical wiring harnesses — Part 2: |Definitions,
testimethods and general performance requirements

[SO|20653, Road vehicles — Degrees of protection (IP code) — Protection of electrical equipment against
fordign objects, water and access
3 |Terms and'definitions
For|the purposes of this document, the following terms and definitions apply.

[SO|and [E€ maintain terminological databases for use in standardization at the following addresses:

J— SO C ine browsi nlatfg available at https: VATVATVA T aWaYafod faYaVa)

— IEC Electropedia: available at http://www.electropedia.org/

3.1
connector
assembly used to connect several conductors together or a single conductor to an appliance

Note 1 to entry: A male (female) connector is a housing (3.2) containing male (female) contacts and accessory
items. A male connector may be permanently fixed to a wiring harness or to an appliance [an electronic control
unit (ECU) for example]. A female connector is generally permanently fixed to a wiring harness.

[SOURCE: ISO 19072-1:2019, 3.1]
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3.2
housing

connector (3.1) without its contacts

[SOURCE: I

3.3
retainer

SO 19072-1:2019, 3.2]

ring holding an optional shorting clip (shunt) and providing coding and electrical insulation, generally
made of plastic

Note 1 to ellfry: The sliorflng Cllp lsliunEl may be omitted [;y decision between manuracturer and suppller.

[SOURCE: I

3.4
short-circ
inert initia

3.5
squib hold
part of the

3.6
initiator
part of the

4 Funct

4.1 Gen
Mated conl

Unless oth
ISO 8092-2

4.2 Visu

The test an

4.3 Mati

SO 19072-1:2019, 3.5]

hited initiator
for (3.6) with two male contacts internally short-circuited with a shunt, used for testing

er
pyrotechnic device, holding the initiator (3.6) and the retainer (3.3)

pyrotechnical device with two male contacts

ional characteristics of mated connectors

eral
nectors shall meet the requirements'specified in 4.2 to 4.16.

b1 specifications are given, the témperature class to be taken into account for these tests
) is class 2.

al examination

d corresponding réquirements shall comply with ISO 8092-2.

ng and unmating

The test shall be carried out in compliance with ISO 8092-2 by measuring the force applied on

connector.

The conne

ftap shall not be locked during the mating and unmating process unless otherwise specif

The mating/unmating sequence shall comply with the one described in Table 7.

see

the

ed.

The maximum connecting and disconnecting force measured on the connector shall be less than 40 N.

NOTE

The movements of the mating sequence (Table 7) can be carried out simultaneously with the same force.
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4.4 Resistance to tensile and compressive force between the connector and squib
holder equipped with initiator and retainer

441 Test

4.4.1.1 General
The connector shall be locked for testing.

This test is a destructive test carried out on an assembly comprising a squib holder, an initiator with
malfe contacts, and a retainer.

4.4{1.2 Straight connectors

The test is carried out on a new sample, applying the forces in the directions shown in Figufre 1 on the
strdight connector without its cable.

Fi

F; [tensile force

F, [tensile and compressive.forces
F3 [tensile and compressive forces
M; |torque

Figure 1 — Direction of forces applied on straight connectors

4.41.3, * Right-angle connectors

The test is carried out on a new sample, applying the forces F, and F on the connector body where the
cable exits the connector in the directions shown in Figure 2.

Apply the force F in the central axis of the connector as shown in Figure 2.

© IS0 2019 - All rights reserved 3
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F, tensile
Fs tensile
F; tensile
Mz torque

4.4.2 Re

4.4.2.1 S

Mated stralight connectors shall be able to withstand minirhtum forces and torque indicated in Tablg 1

Taple 1 — Minimum tensile and compressive force values for straight connectors

force

hnd compressive forces
hnd compressive forces

quirements

traight connectors

Figure 2 — Direction of forces applied on right-angle connectors

=

Forces/torque Minimum values of tensile/
applied to|straight | compressive forces or torque ISO Variant
conneftors for straight connector's
F; 120 Na
F, 80N
F: 80N
1,0 Nm Two-way connection§
ISO 19072-4 - i
M 0,6 Nm Three way (with ground)
connections (Annex 4)
1,5 Nm ISO/TS 19072-5 Two-way connection
2 For the fest carried'out with force Fy, after 10 cycles, the value of the minimum force is 100 N.

4.4.2.2 K

ight-angle connectors

Mated right-angle connectors shall be able to withstand minimum forces and torque indicated in

Table 2.

© ISO 2019 - All rights reserved
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Table 2 — Minimum values of tensile/compressive forces or torque for right-angle connectors

Forces/torque ap-
plied to right-angle
connectors

Minimum values of tensile/
compressive forces or
torque for right-angle

ISO Variant

connectors
F, 70N
1,0 Nm Two-way connections
M 0,6 Nm R R
1,5 Nm ISO/TS 19072-5 Two-Way conjnections
Fg 80N
F, 100 N

4.5/ Mechanical strength of the retainer in the squib holder

4.5]1 Test

The test is carried out on a new sample by applying the forceqnythe direction shown in Figujre 3 on the
retginer installed in the squib holder.

Key

Fg |force applied to retaineminstalled in squib holder

4.5]2 Requirements

Figure 3 = Direction of force applied to the retainer installed in the squib holder

Thd retainer installed in the squib holder without mated connector shall withstand minimym force Fg

indicated in Table 3

Table 3 — Minimum force applied to the retainer installed in the squib holder

Force applied to the retainer
installed in the squib holder

Minimum value of force applied to the
retainer installed in the squib holder

Fg

10N

© IS0 2019 - All rights reserved
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4.6 Combination of temperature/humidity/vibration

4.6.1 Test

Samples from a series application are assembled with a cable, mated, and preconditioned for 48 h in a
ventilated heat chamber at (65 * 2) °C.

The mated connectors are then secured to a vibrating table with the male contacts connected in series
on the short-circuited initiator side and connected to a direct current source delivering an intensity

of 50 mA, so that the variation in contact resistance can be determined throughout the test. Apply the
frequency I'JYI'Jflnnc n‘\r]lnf)fnr‘ ln 'T")]r\]n A fr\ fhn r*r\nhnrf\nn ]‘\w ]r\navﬂ'hmu‘ modulation nF 1 nr‘fana/ ln
E— o U

for 48 h pef axis (i.e. 144 h in total) using the test setup descrlbed in Figures 4 and 5.

Thble 4 — Test parameters for combined temperature/humidity/vibration test

Frequency f Displacement/
Hz acceleration
5<f<25 +1,2 mm
25<f<200 3g?
200<f<2000 lg
a  The conventional value for acceleration due to gravity is 9,806 65 m/s2.

Dimension in millimdtres

A
100425

Key

1  straighf connector being tested

2 short-c|rcuited initiator

3 vibratifg table

4  cable fiked without tensian-force on connector

Figure 4 — Straightconnector mounting for combined temperature/humidity/vibration tepst

6 © IS0 2019 - All rights reserved
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Dimension in millimetres

L
1\ 100 5 /
3
Key
1 |right-angle connector being tested
2 |short-circuited initiator
3 |vibrating table
4 |cable fixed without tension force on connector

Fighire 5 — Right-angle connector mounting for combined temperature/humidity/vibration test

Thip test is carried out in a heat chamber in which the relative humidity and temperaturg variation

cycle, applied at the same time as the vibration cycle, shall:comply with Figure 6.

© IS0 2019 - All rights reserved
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Y1 o n
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100 r N a
80 | M ?\ \
60 U,
40 |-
20 |
o T P B |.|.|.|.|.|.|.|.|.|4//.1/././1//|/////./K S
2 4 6 8 10 12 14 16 18 20 22 24
45 14,5
1 X
Y2 3
©
90 I ~ A
80 | +l -
'70 | ﬂ
60 |
55 t0 1 =
40 ™
30 Ny
234012
ol )
] 0 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 I 1 / 1 I 1 Il I 1 I I 1 I
Aok 2 4 6 8 10 12 14 18 22 24
20 4,5 14,5 17 19y 420,5 22,5 X
20k
-40 C
o~
+
3
I
Key
1 1cycle
Y1 relativg humidity as percentage
Y2 temperpture of the test'chamber in °C
X  time injhours
a  Relativ¢ humidity'is not monitored in this range for temperatures of less than 0 °C.
Figuie-6— Temperature cycle for the combined temperature/humidity/vibration test

4.6.2 Requirements

Variation of contact resistance is measured continuously during the test. It shall never exceed 50 mQ.
The minimum recording threshold is set at 25 m().

Contact resistance shall be measured using the test setup shown in Figure 7. The resistance of the wires
and the male contacts, except the contact resistance, shall be subtracted from the measurement.

8 © IS0 2019 - All rights reserved
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2
Key
1 |resistance monitoring unit according to ISO 8092-2
2 |short-circuited initiator
Figure 7 — Test setup used to measure contact resistance
4.7 Coding
4.7{1 Test

The test consists in carrying out a mating test (see 4.3) hetween a connector and all comh
altgrnate retainer codes.

4.7{2 Requirements

Its

Its

4.8| Polarisation

4.8{1 Test

The test consists in carpying out a mating test (see 4.3) between a connector and a counte
posjtions other than the-correct position.

4.8{2 Requirements

Its

Its

Iall be impossible to make electrical connection with a force less than or equal to 100 N.

all be impossible to open the shorting:bar with a force less than or equal to 150 N.

:[all be inmippssible to make electrical connection with a force less than or equal to 100 N.

allbe’impossible to open the shorting bar with a force less than or equal to 200 N.

inations of

Fpart in all

4.9 Contactresistance (voltage drop), millivolt test

49.1 Test

4.9.1.1 General

The test voltage shall not exceed 20 mV under direct current or 20 mV peak voltage under alternating
current in open circuit. The intensity of the test current shall not exceed 100 mA.

4.9.1.2 Signal contact resistance

Sig

nal contact resistance shall be measured using the test setup shown in Figure 8.

© IS0 2019 - All rights reserved
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1 resistaice monitoring unit 1 in accordance with ISO 8092-2
a  Resistapce Ryeyice-

b Resistahce Ry,

¢ Terminpl resistance R, (bulk resistance terminal + contact resistance to pifi+ connection resistance to cable).
d Resistapce R gpje-

e Resistafice Ry casured-

Figure 8 — Test setup used to measure signal contact resistance (millivolt test)

4.9.1.3 (round contact resistance
Ground coItact resistance shall be measured using the test setup shown in Figure 9.

Ground conmtact resistance does not include'internal resistance of the squib holder and cable.

2 o8

L
3
Key
1 resistarreenromnitor ius utrit-taceot dius to156-8692-2
2 retainer - connector third-way contact
3 retainer - squib holder contact
4  measurement point on squib holder outer surface

Figure 9 — Test setup used to measure ground contact resistance (millivolt test)

10 © IS0 2019 - All rights reserved
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4.9.2 Requirements

4.9.2.1 Maximum signal contact resistance
The initial, delta and final values shall be documented accordingly in the test report.
Maximum signal contact resistance shall conform to the values given in Table 5.
Signal contact resistance does not include a, b and d.

R.=R R..-R

measured — Rdevice ~ NYpin cable

Table 5 — Maximum signal contact resistance

Signal contact resistance

Pin category Delta between
Maximumnvalue
Initial - after test
21 mm AR.<6mf) R, <15 mQ

4.9{2.2 Maximum contact resistance between ground and squib holder

Maximum contact resistance between ground and squib holder shall comply with the values given in
Tabje 6.

Table 6 — Maximum contact resistancebetween ground and squib holder

Maximum centact resistance
between ground and squib holder

Initial maximum
value

100 m&) 1Q

Maximum value after tests

4.10 Insulation resistance

The test and correspondingrequirements shall comply with ISO 8092-2.

4.1f1 Withstand voltage

Thetestand corresponding requirements shall comply with ISO 8092-2, except for the test mdasurement
voltfage whichnis set at 750 V for alternating current and 1 000 V for direct current.

4.12 Thermal ageing

TheTestand corresponding requirements shall comply with [SO 8092-2Z.

4.13 Opening and closing of the short-circuit

The test setup used to detect ground and short-circuit is shown in Figure 10.

© IS0 2019 - All rights reserved 11
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Py
—
N

Key
1 resistaiice monitoring unit 1 according to ISO 8092-2
2 testresfstance of (10 £ 0,1) Q

3 retainef short-circuit

Figure 10 — Test setup used to detect ground and short=circuit

Functionallsequence requirements for opening and closing of the shortcircuit are explained in Table 7.
This sequence shall be observed regardless of the connector orientdtion.

Connectormating phases 1 and 2 may be realized in one or twé.eperations.

Table 7 — Mating sequence

Mating sequence

U L —

No connection » Full Mating

1
Ground

1
Signal
0

Short 1

¥l .
GlIrctuIt 0

4.14 Short-circuit resistance

4.14.1 Test

The test setup shown in Figure 11 shall be used to create the short-circuit and measure electrical
resistance on the resistance monitoring unit.

12 © IS0 2019 - All rights reserved
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3| K
]

—

N

Key
resistance monitoring unit according to ISO 8092-2
opened initiator (R;)

short-circuit electrical connection (R5)

NOTE R, >R,

Figure 11 — Test setup used to measure short-circuit resistance

4.14.2 Requirements

Befpre and after environment tests, the resistance shall be measured as no more than 300 m<).

4.15 Rapid change of temperature (thermal shock)

The test and corresponding requirements’shall comply with ISO 8092-2.

4.16 Chemical fluids

The test and corresponding requirements shall comply with ISO 8092-2.

5 |Test sequences

The test sequences-fab each group of samples are shown in Table 8.
Each group shall‘contain at least 10 samples.

Unless otherspecifications are given, all the samples in a test group shall be used for the test.

For|assealed variant of the pyrotechnic device/initiator harness connector assembly the tedt sequence
spekifiedinAnnex A shall be followed.

For a two-way (without ground) variant of the pyrotechnic device/initiator harness connector assembly
the test sequence specified in Annex B shall be followed.

For a variant without a retainer variant of the pyrotechnic device/initiator harness connector assembly
the test sequence specified in Annex C shall be followed.

© IS0 2019 - All rights reserved 13
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Table 8 — Test sequences and requirements

Test Group of test samples Requirement
Title Subclause A B C D E F G H Subclause
Visual examination  |4.2 12 [3|1]6]1]5]1]9 1|3 1]6]1]6]1]6]42
Mating and unmating
(first operation) 23 2 3 |43
Mating and unmating
(tenth operation) 23 3 2 4|43
Resistance totensile
and comp1¢sive force q
between thle connec- N
tor and squiib holder 44l 5 4'4" Q
equipped with initiator ('1/
and retaindr AN
Mechanicalstrength Q\
of the retaiperin the |4.5.1 5 y\g 4.5.2
squib holdgr a)
Combinatidn of tem- \%\’
perature/humidity/ 4.6.1 3 3 5\ 4.6.2
vibration Vo O
Coding 471 2 JRe) 472
Polarisatiof 4.8.1 RS 4.8.2
Contact resfistance s\\)‘
(voltage drgp), milli- \<\®
volttest 49.1 3 2 @:E“ 2|4 49.2
Signal corjtact .\QJ
Ground cgntact ..(';X
Insulation fesistance |4.10 _\L\v 4.10
Withstand poltage 411 r-’\\\) 5 5 |411
Thermal ageing 412 N 4 412
Opening and closing of 413 @ 3 413
the short-circuit : (-Q
Short-circuft resistance [4.14.1 - 4 |2 | 4 4.14.2
Rapid change of \%v
temperature (thermal %@ 5 4.15
ShOCk) PO
Chemical flpids A§>§16 2 |416
a  QOrder infwhich @&m}sts shall be carried out (1, 2, 3, etc.).
?Q

14 © IS0 2019 - All rights reserved


https://standardsiso.com/api/?name=083459d68a84e7b444ab5bb4a5f8c863

IS0 19072-2:2019(E)

Annex A
(normative)

Sealed variant of the pyrotechnic device/initiator harness

connector assembly

A.]I Functional characteristics of mated connectors

A1

All
by ]

Unl
for

A1

Majs

A.2

Tes

A.3
Thd
Eac

Unl

.1 General
Contents of the main document are applicable for the sealed design except¢fable 8 which

lable A.1.

these tests (see ISO 8092-2) is class 3.

.2 Mating and unmating

cimum connecting and disconnecting force measured on the connector shall be less than

Validation tests

F [PX9K as described in ISO 20653 shall be used.

Test sequences
test sequences for each group of.samples are shown in Table A.1.

h group shall contain at least10 samples.

bss other specifications are given, all the samples in a test group shall be used for the test.

is replaced

bss otherwise agreed between customer and supplier, the temperature’class to be taken ifpto account

60 N.
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ISO 19072-2:2019(E)

Table A.1 — Test sequences and requirements

Test Group of test samples Requirement
Title Subclause| A B C D E F G H I Subclause

Visual examination 4.2 12]3|1]6[1|5]1]9]1]3][1]6|1]5]1]8]1]6]42
Mathg and unmat- 43 2 3 |43
ing (first operation)
Mating and samat
ing (tenth operation) 4.3 3 z LI E N
Resistance fo tensile 6\
and comprgssive (l/
force betwgen the ‘ Q/
connector gnd squib |4.4.1 5 /\ k.fLZ
holder equipped Q
with initiatpr and '\Cb
retainer e
Mechanical[strength \%
of the retaiper in the |4.5.1 4 S\ 4.5.2
squib holder $ Q)
Water tightpness A2 Q\ 5 A3
Combinatign of tem- \\
perature/hpimidity/ 4.6.1 3 s\\} 4.6.2
vibration @
Coding 471 2 o 472
Polarisatiof 4.8.1 o 2 4.8.2
Contact resjstance )
(voltage dr¢p), milli- \O
volt test 491 3 \\C\)l?z 4|6 2| 4 2|7 492

Signal corftact C

Ground cdntact (\\‘ 1
Insulation rlesistance |4.10 ,.()\‘ 316 4.10
Withstand poltage [4.11 ,.\U 5 5 |4.11
Thermal ageing 4.12 K& ~ 4 412
Opening anld closin C)\

peningang « .g4.130 3 413
of the shorttcircuit PO

. . N

Short-circujt resist-
Shor \@YL 4 |24 4142
Rapid change 9&?)
temperature@ r- [4.15 5 4.15
mal shock)

™
—_
(o)}
N
™
—
(o)}

Chemical fluids

a  Order in which the tests shall be carried out (1, 2, 3, etc.).
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