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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.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, RPart 2.

The main task of technical committees is to prepare International Standards. Draft Interpational Starndards
adopted by the technical committees are circulated to the member bodies for votingy<Publication gs an
International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is dfawn to the possibility that some of the elements of this document may be the subject of patent
rights. ISO shill not be held responsible for identifying any or all such patent rights.

ISO 4091 wasg prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 3, Eldctrical
and electronig¢ equipment.

This third edjtion cancels and replaces the second edition (1IS@4091:1992), which has been techpically
revised.
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INTERNATIONAL STANDARD ISO 4

091:2003(E)

Road vehicles — Connectors for the electrical connection of

towing and towed vehicles — Definitions, tests and
requirements

1 Scope
This |
electr
purpo
ISO 1

hternational Standard gives definitions and specifies tests and requirements for gonnector
cal connection of towing and towed road vehicles. It is applicable to connectars’of all type
5e, as specified in ISO 1185, 1ISO 1724, ISO 3731, 1SO 3732, ISO 7638-1, ISO 7638-2, IS
P098.

NOTE
Interng

Dimensions and particular requirements related to the design of‘theé connector are giv{
tional Standards.

2 Normative references

The fgllowing referenced documents are indispensable for-application of this document. For datq
only the edition cited applies. For undated references, the*latest edition of the referenced docuni
any amendments) applies.

ISO 1[185, Road vehicles — Connectors for the(électrical connection of towing and towed vehi
conngctor type 24 N (normal) for vehicles with-24 V nominal supply voltage

ISO 1f24, Road vehicles — Connectors.for the electrical connection of towing and towed vehi
conndctor type 12 N (normal) for vehicles with 12 V nominal supply voltage

ISO 1B17, Rubber, vulcanized < Determination of the effect of liquids

ISO 3f31, Road vehicles & Connectors for the electrical connection of towing and towed vehi
conngctor type 24 S (supplementary) for vehicles with 24 V nominal supply voltage

ISO 3f32, Road vehicles — Connectors for the electrical connection of towing and towed vehi
conngctor type12'\S (supplementary) for vehicles with 12 V nominal supply voltage

ISO 7p38<41YRoad vehicles — Connectors for the electrical connection of towing and towed vehi

5 used for the
5 used for this
O 11446 and

bn in separate

bd references,
ent (including

bles — 7-pole

bles — 7-pole

bles — 7-pole

bles — 7-pole

cles — Part 1:

Connectors for braking systems and running gear of vehicles with 24 VV nominal supply voltage

ISO 7638-2, Road vehicles — Connectors for the electrical connection of towing and towed vehicles — Part 2:

Connectors for braking systems and running gear of vehicles with 12 V nominal supply voltage
ISO 9227, Corrosion tests in artificial atmospheres — Salt spray tests

ISO 11446"), Road vehicles — Connectors for the electrical connection of towing and towe
13-pole connectors for vehicles with 12 V nominal supply voltage

1) To be published. (Revision of ISO 11446:1995)

© 1SO 2003 — Al rights reserved
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ISO 120982), Road vehicles — Connectors for the electrical connection of towing and towed vehicles —
15-pole connector for vehicles with 24 V nominal supply voltage

IEC 60529, Degrees of protection provided by enclosures (IP Code)

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

3.1

connection
two mated co

3.2
connector
assembly of
disconnection

3.3

contact
conductive el
element to pr

3.4
contact area
area in contaq

3.5

hnectors or contacts

ontacts and housing which terminates conductors for the purpose of providing connectig
to a suitable mating connector

bment in a connector (including means for cable attachment) which mates with a correspq
pvide an electrical path

t between two mated contacts, which provides an éelectrical path

female contdct

electrical con
surface and tq

EXAMPLE

3.6

male contact
electrical con
surface and t(

EXAMPLE
3.7

plug
free connecto

act (including means for cable attachment) intended to make electrical engagement on itg
accept entry of a male contact, thus.forming an electrical connection

Receptacle, sleeve.

act (including means. for cable attachment) intended to make electrical engagement on itg
enter a female contact, thus forming an electrical connection

Tab, pin, blade.

I intended to mate with a socket

3.8
socket

connector intended to mate with a plug-in device

3.9
park socket

socket for storing the plug when it is disconnected

2) To be published. (Revision of ISO 12098:1994)

n and

nding

inner

outer
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3.10

ejector

part of the socket (but not of the park socket) provided to disengage the plug automatically if the locking
device is not operative

4 General requirements

4.1 Explanations

Tests and requirements are specified in the following clauses, with the generally applicable test sequences

given|in 4.2. Alternative tests, requirements and test sequences are as specified in the Internatiohal Standards
directly applicable to individual connection designs.
4.2 [Test sequences
Wher¢ no test sequence is given in the International Standard that specifies the type of the cohnector under
test, the test sequence followed shall be as given in Table 1.
Table 1 — Test sequences
Sub¢lause Test title Sample group
A B C D E F
8.1 Visual examination 1,7,9,14 (1,12 | 1,6,12 (1,6 1,14 | 1,7
5.2 Dimensional check 2
83 Connection 3 2 2 12
53 Disconnection 12 11 10 13
3.4 Locking device operation 4,11 3,10 3,9 2,10
85 Ejector force 13 11
5.6 Locking device and cable retention strength 6
8.7 Lateral strength at low temperature 8
5.8 Current carrying capacity 3
5.9 Connection resjstance 4,7 4,8 2,5 3,7 | 2,5
5110 Current cycling 4
511 Withstandyvoltage 59 7 4,9 [ 3,6
5112 Influenice of water 8 11 8
5113 Static load 5
5114 Protection against dust
5115 Endurance
5.16 Vibration 4
5.17 Drop 10
5.18 Temperature/humidity cycling 6
5.19 Salt spray 5

© 1SO 2003 — Al rights reserved 3
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The test sequence shall be carried out in the order of the running numbers given in Table 1 under the
particular sample group. A test sequence shall be continued only if the sample meets the applicable

requirements.

All test sequences shall

to 75 % relative humidity for a minimum of 24 h,

be preceded by conditioning of all samples of connectors, cables and test rods at 23 °C £ 5 °C and 45 %

start with unused, dry and clean connectors, with plug and socket of the same manufacture and type, and

During the en
However, pro

4.3 Sampl
Cables shall k

If the connect|

5 Tests a3
5.1 Visual
511 Test

Carry out the

and normal colour perception, at the most favourable’viewing distance and with suitable illumination.

5.1.2 Requirement

Visual examirn
the item to be

During visual
sequences, S
significant dis|

5.2 Dimenssional.check

be carrieg

le requirement

oot an amhiont tamnaratiiera Af 292 0 L B O yinlaco Athamaicn conacifind
oo ot o ar e te P e oo C O S0 o O o U e oo ot e o top oot o

tire test sequence, no lubrication or other additional aid to reaching better results_is\pert
Huction-related remains of lubricants may be used.

e attached as appropriate.

nd requirements

examination

visual examination with the naked eye, (cofrected, if necessary, to give normal strength of

checked against the rélevant specification.

examination of theconnector or connectors after tests involving the test sample groups (f
be Table 1), special care shall be taken to ensure that, as a minimum requirement, no crg
coloration, deformation, and — where applicable — no ingress of water is in evidence.

5.21 Test

nitted.

br is not equipped with the full complement of contacts, the remaining holes shall be covered.

vision

ation in accordance with(5,1.1 shall allow identification, appearance, workmanship and figish of

br test
cking,

Check all the dimensions given in the International Standard that specifies the type of connector under test.

5.2.2 Requi

rement

All dimensions checked shall be within the tolerances given in the International Standard that specifies the

type of the co

nnector under test. Failure of any of these dimensions entails the failure of the sample.

© 1SO 2003 — Al rights reserved
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5.3 Connection and disconnection

5.3.1 Test

Perform connection and disconnection using suitable test apparatus at a constant speed between 25 mm/min
and 100 mm/min.

Disable the ejector, if the socket to be tested is equipped with one.

Measure the force required axially to the connector with the locking device disengaged and the cover not
resting on the plug.

5.3.2 | Requirement

The fprce measured according to 5.3.1 shall meet the requirements of the Intemnational $tandard that
speciffes the type of connector under test.

5.4 |Locking device operation

5.4.1 | Application

The fallowing applies to connectors equipped with a locking device:
5.4.2 | Test

5.4.2.1 Locking lever operation

Measlire the force required to operate the locking-lever at the centre point of the locking devi¢e operational
area gnd in the direction specified by the manufacturer.

5.4.2p Twist-lock operation
Measlire the torque required to engage, disengage and lock the twist-lock.

5.4.3 | Requirements
5.4.3.1 The force measured for operating the locking lever according to 5.4.2.1 shall not excged 120 N.

543 The torque ‘measured on the coupling ring of the twist lock according to 5.4.2.2 shall not exceed
3,5 Nm.

5.5 |[Ejector force

5.5.1 Application

The following applies to sockets equipped with a physical means of ejecting the plug when the locking device
is not engaged.

5.5.2 Test

Measure the force of the ejector in the socket along its moving direction over the full travel range.

© 1SO 2003 — Al rights reserved 5
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5.5.3 Requi

rement

The ejector tested according to 5.5.2 shall produce a force within the range of 35 N to 75 N, including any
force variation over the ejector spring travel.

5.6 Locking device and cable retention strength

5.6.1 Test

Carry out the test using a mated plug and socket and a plug assembled with a 5 mm + 0,5 mm diameter metal

rod coated w
exception to

15 mm = 0,5 mm diameter shall be used, fixed as if it were a cable. Apply a force increasing lingarly

10 s from O N
10s*3 s.

5.6.2 Requirement

No cracks or

The test rod g

Connectors t
the Internatio

5.7 Latera] strength at low temperature

571 Test

Carry out the
designed. As
reached —40
Figure 1), for

th cable-quality PVC to give an outside diameter of 12 mm + 0 5 mm for the connectaors. The

this requirement is the connector according to ISO 12098, for which a test '

to 1 000 N to the test rod in the withdrawal direction. Maintain the value of 1 G00'N +100

permanent deformation shall be visible after the test according to 5.6y1.
hall not have moved more than 2 mm after this test, measured‘on the PVC surface.

sted according to 5.6.1 shall fulfil subsequently performed tests in accordance with Tab
al Standard that specifies the type of the connector under test.

lateral strength test in a test chamberat —40 °C + 2 °C, socket- and plug-mated and moun
semble the plug with a test rod ‘i’ accordance with 5.6.1. Ensure that the test samp
’C +£2 °C. Apply a test torquerof 25 -m in four directions perpendicular to each othe
1 min in each direction, starting parallel to the socket cover hinge.

pd of
within
N for

e 1 or

ted as
e has
I (see

Key

1
2

socket cover hinge
force (for torque)

Figure 1 — Application of torque

© 1SO 2003 — Al rights reserved
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5.7.2 Requirement
No cracks or permanent deformation shall be visible after the test according to 5.7.1.

Connectors tested according to 5.7.1 shall fulfil subsequently performed tests in accordance with Table 1 or
the International Standard that specifies the type of the connector under test.

5.8 Current carrying capacity

5.8.1 Test

Carry|out the test, successively, on one contact pair (pin and tube) in the housings of mated ¢onnectors for
each |nominal cable cross-sectional area that the cable attachment of the contacts testeq allows. The
remaihing contact cavities in the housings shall be left free.

Conngct insulated test cables of 500 mm + 5 mm length and a cross-sectional~area in acgordance with
Table|2 to the male and female contacts to be tested.

Apply|a test current in accordance with Table 2 for 1 h and monitor the contactitemperatures, mgasured at the
conta¢ts as shown in Figure 2.

Table 2 — Current carrying capacity test values

Nominal cross-sectional area of cable admissible at contact Test cable Tegt current
nominal cross-sectional area

mm?2 mm?2 A

6 6 30

2x25 6 30

4 4 25

2,5 2,5 20

2x1,5 2,5 20

105 1,5 15

5.8.2 | Requirements

The t¢mperature rise”of each contact, tested in accordance with 5.8.1, shall not exceed 40 1C, where the
tempdrature rise~equals the measured contact temperature minus the test ambient temperature.

This qurrent’carrying capacity shall not be used as guide to the capability of the connection [to operate at
eIevailed ambient temperatures.

Connectors tested according to 5.8.1 shall fulfil subsequently performed tests in accordance with Table 1 or
the International Standard that specifies the type of the connector under test.

© 1SO 2003 — Al rights reserved 7
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cable
point of te

003(E)

mperature measurement

contact arda

male contdct
female contact

1
2
3
4  plug
5
6
7

socket

Figure 2 — Temperature rise measurement at contacts

5.9 Connection resistance (voltage drop)

5.9.1 Test

5.9.1.1 Application and resistance measurement

Apply the tes
Measure the

conductors b
value. The m

Key

flat millivolt level for data contacts and at specified current for all other contacts.

connection resistance’ using a test arrangement as shown in Figure 3. The resistances
Itween the conductor attachments and measuring points shall be subtracted from the mes
asuring points.shall be as close as possible to the contacts without touching them.

1 2 1

of the
sured

1 measuring point

2 conductor

attachment

3 connection resistance

Figure 3 — Connection resistance measurement

© 1SO 2003 — Al rights reserved
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5.9.1.2 Measurements at millivolt level

Apply a test voltage not exceeding 20 mV d.c. or peak voltage a.c. in open circuit, to prevent the breakdown of
possible insulating films of the contacts. The flow of current applied shall not exceed 100 mA.

5.9.1.3 Measurements at specified current

Take measurements after thermal equilibrium is reached at a current of 10 A d.c. The measuring points at the
conductors may be outside the connector. Ensure that parts of the cable where the insulation is removed do
not influence the test results.

If th H kil (P21 Aot it H H=¢ 3 o ball EH | EY +1
€ meastttt Y LauTC S arc  SUTUTTOCU AT UTC TS aSuUTIT Ty PUNTTLS,, UTo y - STTanm TmoT Mo TToC TS CUTTTC U tions.

5.9.2 | Requirements

The connection resistance of each individual connection (mated pair of contacts), measured ih accordance
with 5/9.1, shall not exceed 4 mV/A.

ConnTctors tested according to 5.9.1 shall fulfil subsequently performed tests)in accordance wfith Table 1 or
the Infernational Standard that specifies the type of the connector under test.

5.10 |Current cycling

5.10.1 Test
Carry|out the current cycling test separately for one ‘mated pair of each size of contacts pf assembled
conngctors by applying 500 cycles. Each cycle shall be of 45 min with the test current in ac¢ordance with
Table|2 and 15 min current off.

Attach cables of 500 mm + 5 mm length and having the appropriate cross-sectional area in acgordance with
Table|2 to the contacts under test.

5.10.3 Requirement

Conngctors tested according to-5:40.1 shall fulfil subsequently performed tests in accordance with Table 1 or
the Infernational Standard that specifies the type of connector under test.

5.11 [Withstand voltage

5.11.1 Test

Applylan asexwvoltage of 1000 V r.m.s. (50 Hz or 60 Hz) or a d.c. voltage of 1600 V for 1 min between all
conta¢ts.0f mated and unmated connectors connected together and the housing (when metallic)|or a metal foil
surroynding the housing. The housing or metal foil shall be connected to earth for safety reasons. The voltage
shall also be applied, with a different sample, to every two adjacent contacts for 1 min.

5.11.2 Requirement
Neither a dielectric breakdown nor a flashover shall occur during the test according to 5.11.1.

Connectors tested according to 5.11.1 shall fulfil subsequently performed tests in accordance with Table 1 or
the International Standard that specifies the type of the connector under test.

© 1SO 2003 — Al rights reserved 9
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5.12 Influence of water

5.12.1 Splash water

5.12.1.1 Test

Carry out the
a) plug and

b) plugand

test with
socket mated and locked,

park socket mated and locked (if a park socket is standardized),

c) socketw
d) park soch
Use the test g
The oscillatin
The tube sha
speed shall b
The water prg
In each case,
Place the spe

so as to avoig

Subject each

th cover closed, and

et with cover closed.
pparatus shown in Figure 4.
j tube shall have holes of 0,8 mm diameter drilled at regular intervals‘over approximately
[I oscillate through an angle of almost 360°, 180° to either side of:the vertical. The osc
p approximately 90 °/s.

ssure shall be approximately 4 bar (= 0,4 MPa).

mount the test specimen horizontally with the cable or cables mounted and sealed as des|
cimen in the test apparatus at the centre of the osgitlating tube. The support shall be perfi
acting as a baffle.

samples to the water splash test for (10 + 1)-min.

Dimensions in milli

[\\lrl-lk N

150°.
llating

gned.
brated

metres

Key

flow meter
counterwei
perforated
specimen

OO WN -

10

holes & 0,8
oscillating tube

ghts
support

Figure 4 — Test apparatus for splash water test

© 1SO 2003 — Al rights reserved
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.1.2 Requirement

Connectors tested according to 5.12.1.1 shall fulfil subsequently performed tests in accordance with Table 1
or the International Standard that specifies the type of the connector under test.

5.12

5.12

.2 High-pressure water jet

.21 Test

Carry out the connector test with

The

The

Key

A WODN -

©IS

p[ug and socket mated and locked,

plug and park socket mated and locked (if a park socket is standardized),
spcket with closed cover, and

phrk socket with closed cover.

tgst equipment and arrangement shall be in accordance with Figures 4.and 5.
water flowing through the nozzle shall have

temperature of (80 £ 5) °C,

Q

flow rate between of 14 I/min and 16 I/min;

Q

pressure of approximately 8 000 kPa to 10,000 kPa (measured as near as possible
berture).

QD

to the nozzle

3
Dimensionsin-millimetres
? a b
30+£5 100 8+2
30+£5 150 10+2

scatter area
measuring area
nozzle
jet core
Figure 5 — Nozzle and jet dimensions (dispersion of water jet)

0O 2003 — Al rights reserved
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Mount the test sample on the support and rotate it at (5 = 1) r/min, subjecting it to the high-pressure water jet

for 30 s in each of the positions 1 to 4 as shown in Figure 6.

The distance between the nozzle aperture and its positions related to the sample shall be (125 + 25) mm

(see Figure 6).

After the test, open the covers of the socket with closed cover and the park socket with closed cover and allow

to drain.

5.12.2.2 Requirements

Connectors t i 1272
or the International Standard that specifies the type of the connector under test.

| ;
1| | _ 2
I AN
I"\’?QQ Do \
- =3
| 2, \_
9 " \

Key

Position 1
Position 2
Position 3
Position 4
nozzle
rotating ax

support
reference f oints (ﬂ°, 'Zﬂ°‘ 80° and Qﬁ°)

[

Dimensions.in milli

able 1

metres

© 00 NO O WODN -

test sample

Figure 6 — Test arrangement

5.13 Static load

5.13.1 Test

Place the plug between two horizontal flat metal plates which overlap the specimen. Apply a static force of

(500 £+ 10) N to the plates.

12

© 1SO 2003 — Al rights reserved


https://standardsiso.com/api/?name=fb818be1a77ef8fe2d30826878437a04

ISO 4091:2003(E)

Carry out this test using the same sample in every one of the positions in which it will rest naturally on the
lower test plate.

5.13.2 Requirements

Connectors tested according to 5.13.1 shall fulfil subsequently performed tests in accordance with Table 1 or
the International Standard that specifies the type of the connector under test.

5.14 Protection against dust

5.14.1 _Test

Both {he socket with the cover closed, and the plug and socket mated and assembled, as_specified by the
manufacturer, shall meet the degree of protection against dust of IP 5X according to IEC 60529.

5.14.3 Requirement
After the test according to 5.14.1, connection and disconnection shall not be-affected by dust. Connectors

tested according to in 5.14.1 shall fulfil subsequently performed tests in“accordance with Tjable 1 or the
Interngtional Standard that specifies the type of the connector under test.

5.15 [Endurance
5.15.1 Test

Carry|out the test with plug and socket equipped with the necessary contacts but without the cable.

The tgst consists of 5 000 mechanical cycles without electrical load. The number of cycles may be enlarged in
accorflance with the International Standard that)specifies the type of the connector under test. One cycle
consigts of the following operations:

a) opening of the cover;

b) insertion of the plug into the socket;

¢) Idtching and unlatching the‘locking device;
d) wjithdrawal of the plug;

e) closing of the-socket cover.

Insert|and withidraw the plug at a velocity of (500 £ 100) mm/min. Carry out 4 cycles/min.

5.15.2 Requirement

Connectors tested according to 5.15.1 shall fulfil subsequently performed tests in accordance with Table 1 or
the International Standard that specifies the type of the connector under test.

5.16 Vibration

5.16.1 Test

This test is used to check the electrical continuity of mated connections and the cover closing spring of the
unmated sockets.
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Apply a cable as used for normal operation to the plug. Support the cable only at 1 m from the socket front,
independently from the vibration test bench, as shown in Figure 7, for example. For coiled cables, the cable
length between the plug and the support shall be 4,5 m. Wire all contacts except the data contacts in series
and connect them to a d.c. source adjusted to an initial current of 100 mA to monitor the connection resistance
during the entire test (see the arrangement in Figure 8).

Wire the contacts for data transmission in series and connect them to a d.c. source adjusted to an initial
current of 5 mA to monitor the connection resistance during the entire test (see the arrangement in Figure 8).

Subject the assembled and mounted connection to sinusoidal vibrations of

— 5Hzto1

1 Hz at + 10 mm caonstant nmplihldp and

— >11Hzt
The frequenc

Apply the mof
axially, follow:

Key

1 plug
2 socket
3 vibrationd

b 200 Hz at 50 m/s? acceleration.

variation shall be 1 octave/min.

rections

Figure 7 — Vibration test

7z

G

™~

ion for 16 h in each of the three mutually perpendicular directions, i.e. vibrate'the connectiq
bd by vibration laterally, and then vertically. The total test time is thus 3(x-46 h for a total of

Dimensions in

n first
48 h.

Mmetres

Key

1 power supply

2 connector under test

3 monitoring

14

unit

(»)
N\

Figure 8 — Connection resistance monitoring at vibration test
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5.16.2 Requirements

5.16.2.1 Mated connection

During the vibration test according to 5.16.1, the connection resistance monitored shall not exceed 7 Q for a
period of more than 1 pus (see Figure 9).
Dimensions in millimetres

> Acceptable

Connection rgsistance

———_(Unacceptable

7Q N

1us Time

Figure 9 — Connection resistance during vibration

5.16.4.2 Socket and park socket alone

The socket and the park socket cover closing springs shall retain the cover closed when subjected to the
vibration test as in 5.16.1.

5.17 Drop

5.17.1 Test

Wire the sample (unmated connector) according to its application. The length of the cable or cpbles and the
test afrangement shall be in accordance with Figure 10. Attach the cable or cables to a fixed poipt and allow a
free syinging of the test sample. A simple attachment on a hook is allowed.

Hold the sample horizontally and let it swing down to hit the steel plate of a size of
300 mm x 500 mm x 25 mm (thickness). Repeat this as often as agreed between manufacturer and user.

5.17.2 Requirements

Connectors tested according to 5.17.1 shall fulfil subsequently performed tests in accordance with Table 1 or
in the International Standard specifying the type of the connector under test.
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