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INTERNATIONAL STANDARD

ISO 4091:1992(E)

Road vehicles — Connectors for electrical connections
between towing vehicles and trailers — Test methods and

performancerequirements

1 Scoppe

This Interpational Standard specifies test methods
and perfofmance requirements for all types of con-
nectors used for electrical connections between
towing ve:[icles and trailers.

NOTE 1 imensions and particular performance re-
quirements| due to the design of the connector are speci-
fied in sepqrate standards.

2 Normative references

The following standards contain provisions whijcl,
through rgference in this text, constitute provisions
of this Int¢rnational Standard. At the time(of publi-
cation, the editions indicated were valid..All stan-
dards arg¢ subject to revision, and-\'parties to
agreemenfs based on this International Standard
are encoufaged to investigate the\possibility of ap-
plying the|most recent editions\of the standards in-
dicated bglow. Members of\JEC and ISO maintain
registers af currently validJalernational Standards.

ISO 1817:1885, Rubberyvulcanized — Determination
of the effeqt of liquids)

1ISO 9227:1890< Corrosion tests in artificial atmos-
pheres — $altyspray tests.

The connector shall be, dry and cleap. During the

whole test sequence; ho lubrication
ditional aid to reach-better test results
mitted.

3.1.2 All4est sequences shall be preg
ditioningrall samples of connectors, c3
rods at23 "C + 5 "C and 45 % to 75 ©
midity for a minimum period of 4 h.

3.2 Visual examination
First subject the sample plug and sock
examination with the naked eye,
necessary, to give normal strength ¢

normai colour perception, at the mo
viewing distance and with suitable illuf

3.3 Mechanical test

3.3.1 Static load test

Place the plug between two horizont

or other ad-
shall be per-

eded by con-
bles and test
b relative hu-

et to a visual
correcled, if
f vision and
5t favourable
hination.

al flat metal

plates which overlap the specimen. Apply a static

force of 500 N + 2 % to the plates.

Carry out this test with the same speci

nen in every

one of the positions in which it will res

naturally on

3 Test methods

3.1 General requirements and
pre-conditioning

3.1.1 All test sequences shall start with unused
connectors, with plug and socket of the same
manufacturer and type, and be carried out at an
ambient temperature of 23 "C + 5 °C and relative
humidity of 45 % to 75 %. unless otherwise speci-
fied.

the lower test plate.

3.3.2 Locking device and cable retention strength

test

Carry out the test with mated plug and socket, and
the plug assembled with a 5 mm diameter metal rod
which is coated with cable-quality PVC to give an
outside diameter of 12 mm, fixed as if it were a ca-
ble. Apply a force increasing linearly within 10 s
from O to 1 000 N to the test rod in the withdrawal
direction. Maintain the value of 1 000 N for a sub-
sequent 10 s.
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3.3.3 Insertion and withdrawal force test

Carry out tests for insertion and withdrawal forces
using suitable test apparatus.

The rate of travel for insertion and withdrawal shall
be a constant speed not exceeding 100 mm/min.

Apply the force axiaily to the connecior wiih the
locking device disengaged and the cover not resting
on the plug.

3.3.4.2 Twist-lock operating torque

Where twist-lock connectors are used, carry out the
following test instead of that in 3.3.4.1.

Measure the torques required to engage, disengage
and lock the twist-lock using a suitable measuring
device, as for example a torque wrench with a suit-

ahlo toancinnina alamant an

tn tha rAinline
AUIT ITHa1vIny Cicinciit t

O tne Coupiing l"iﬂg

nlind
’J|I(JU
N-m.

ap
of the plug, scale division 0.2

3.3.5 Vibration test

3.3.4 Locking|device operating test

3.3.41 Locking lever operating force

Measure the dperational force of the locking device
at the centre foint of the locking device operational
area and in the direction specified by the manufac-
turer.

Mount the mated connector horizontatly| using a
suitable device on a vibration test bepgh)

Connect a cable as used for normal operatjon to the
plug. Support the cable only at @m from the socket
front, independently from the vibration te$t bench,

i i Ay niral hi (]
as shown in figure 1. For-spira! cables, the cable

+
length between plug and support shall be 4,5 m.

Connect one contactito a d.c. source allowing a
current flow of 100N A, to monitor contact r¢sistance
variation duringiihe entire test (see figure 7).

/— Socket

Vibration
directions

—

g
S =~ S - — P
N — —— - -
Support
m
!
Figure 1 — Vibration test

I
Power
supply

<—]
Connector Vv
under test

g

Monitoring unit

—(+)
N

I=100mA

Figure 2 — Resistance monitor
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Subject the assembled and mounted connector to
sinusoidal vibrations of

— 5Hz to 11 Hz at + 10 mm constant amplitude;
and

— 11 Hz to 200 Hz at 50 m/s2 acceleration.
The frequency variation shall be 1 octave/min.

Apply the motion for 16 h in each of the three mutu-
ally perpendicular directions, i.e. vibrate the con-
nector first axially. followed by vibration laterally

ISO 4091:1992(E)

a) socket mated with the plug and locked:

b) park socket mated with the plug and locked:;

c) socket and park socket with cover closed.
Sample tests shall be carried out using separate
components. In each case, the test specimen shall

be mounted horizontally with the cable(s) mounted
and sealed as designed.

and then| vertically. The total test time is thus
3 x 16 h for a total of 48 h.

3.3.6 Salf spray test

Carry outf the test in compliance with the test pro-
cedure specified in 1SO 9227 over 96 h. Test the
connector in the following combinations:

9% ' 1600 max. ‘
2

3.3.7 Water splash test

Carry out the test with thé connector|combinations
as in 3.3.6 and using the test apparatus shown in
figure 3.

Dimensigns in millimetres

Oscillating tube

/

Holes ¢ 0|8
N3
Equipment
under test
! VA
| YA/ 957 1

Perforated
support

@//— Hlow meter

Counterweights

A MMM\ AAAAA MMM NY |

Figure 3 — Test apparatus for water splash test


https://standardsiso.com/api/?name=460f7e4f8b215ac503e5213db614da40

ISO 4091:1992(E)

100 +2 Z2z7
e |
055 55+2 0 b 7
£
2
2
% 23i5 Z A7 va A (T2
5 /
=0 L 45 /SN
~ -402%2
1 cycle
® )\
2
5
5 9p ) .
o s YIS Relative~humidity
;"’: 9p ? is not chiecked
= :/
7 7 %‘///7
E .
2 .k 4
2 / /
&

445 14,5 24
Time, h
Figure 4 —(Temperature/humidity test

The oscillating tube shall have holes of(0,8 mm di- a) Hold chamber temperature (CT) at 23 °C + 5 °C
ameter drilled at regular intervals ovér approxi- for 4 h at 45 % to 75 % relative humidity (RH).
mately 150°. The tube shall oscillate’ through an
angle of almodt 360°, 180" to eithef)side of the ver- b) Raise CT to 55 "C + 2 °C at 95 % to 99 % RH
tical. The oscillating speed shalh be approximately within 0,5 h.
90°/s.

c) Hold CT at 55 "C + 2 °C at 95 % to 99 ¥ RH for
The water pregsure shath\be approximately 4 bar. 10 h.
In each case, mountithe lest specimen horizontally d) Lower CT to — 40 “C + 2 °C within 2.5 h|

with the cable{s)-mounted and sealed as designed.
Place the specimen in the test apparatus at the
centre of the oscillating tube. The support shall be
perforated so as to avoid acting as a baffle. f) Raise CT to 100 "C + 2 °C within 1.5 h.

£
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U < 11,

x 4 o L o
T

o 5
at—a30—C—2

)]

gy~
Olg ©

X

©)

Subject each specimen to the water splash test for

"C+2°Cf .
at least 10 min. g) Hold CT at 100 "C + 2 or2h

h) Allow specimen to return to 23 °C 4 2 °C within

1,5 h.
3.3.8 Temperature/humidity test NOTES
Carry out the temperature/humidity test with the 2 During periods d), €), f), g) and h), the relative humidity
mated connection. Subject the specimen to five cy- is uncontrolled.

cles of 24 h, each as follows and within the limits
shown in figure 4.
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3 If necessary, step f) may be increased, thus shortening
step a).

4 During the weekend, samples remain at 23 °C + 5 °C.
3.3.8 Laterai strength at iow temperature

Carry out the lateral strength test in a test chamber
at —25°C + 2 °C, socket and plug mated and
mounted as designed. Fit the plug to a test rod as in
3.3.2 and apply the load to the extreme end, away
from the mounting, of the connector assembly. Apply
the ioad in four directions at 90° to each other,

ISO 4091:1992(E)

1 [N
length and a cross-sectional area as in table

Connect insulated test cables of 500 mm + 5 mm
1

terminals of each contact under test. Apply a test
current as in table 1.

Over the test period of 1 h, monitor the contact
temperatures, measured at the terminals as close
as possible to the insulation of plug and socket.

starting phrallel fo the cover hinge. The force ap-
plied shall be 200 N.

3.4 Test of material specification

Verify the| material specifications by checking the
guaranteefd material features of the material manu-

facturer, in particular in relation to the following:

— base (] % KOH, 25 % K,CO,, 70 % H,0):

test fuqgl (as specified in ISO 1817);

— lubricaling oil No. 1 (as specified in ISO 1817);
— compregssion-ignition engine fuel;

-~ lubricaling grease (as specified in ISO 1817);

— solar radiation (under study).
3.5 Electrical tests

3.5.1 Curfent carrying capacity test

Carry out|the test simultaneously gn’ two pairs of
contacts (pin and tube) positioned adjacent in the
connector| At least one of theccontact pairs shall be
connected| with a cable pf \the maximum cross-
sectional grea specified for\tie connector under test.

|~— Measuring point

Table 1
Nominal Test cable Test Temperature
cross-sectional nominal current rise
area admissible cross-secftional
at contact area + 0,5 max.
mm?2 mm? A °C
6
6 30 20
2x25
2,5
2,5 25 40
2x15
15 1,5 16 30

35.2 Voltage drop test

Take the measurements at a d.c. tept current of
10 A, after thermal equilibrium. Determine the volt-
age drop at the connection from meapurements at
the measuring points shown in figune5, with the
voltage drops of the wires subtracted.|The measur-
ing points at the wires shall be outsid¢ the connec-
tor. Ensure that the parts of the cable where the
insulation is removed do not influenc¢ the test re-
sults.

If possible, the voltage drop may additionally be
measured across the terminals of the pins and their
corresponding tubes.

F}q Measuring point —ss|

—

= #

AU connection + wires

Figure 5 — Voltage drop test measuring points
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3.5.3 Flash test

Carry out the test with a test voltage of

ditional metallic components.

3.5.4 Current cycling test

Table 2 — Test sequence

]

Test current

Current

3.6 Endurance test

Reference Test title Sample
1000V r.m.s. (50 Hz or 60 Hz) applied for at least suhclause ) Al B C|DIE|F
1 min, across the contacts, an.d between gach con- 32 Y ———— TS
tact and the case when metallic, or when it has ad-

4.2 Dimensional check 2

333 Insertion 31212 2

4133 3

334 Locking device operating test
Carry out the current cycling test separately for each 81 10 8 8
contact pair type of an assembled connector by ap- 'Y Siatic load :
plying 500 cycles as shown in figure 6 at a test cur- ] : :
rent as in tabje 1. Connect a conductor of 500 mm 332 :;"ncﬁk;":gtgsv'c"— and cablere- | g
4+ 5 mm length and of a cross-sectional area as in
table 1 to the terminals of the contacts under test. 339 Lateral strength at low tem- 7

perature
alafoala]2
3.52 Voltage drop
‘ 7170575
336 Salt spray test 5
45 15 351 Current cafrying capacity test 3
B 354 Currenaficycling test 4
# Test time, min 516 513
0 45 60 353 Fiash test
1 cycle 9 1] 6
|
3.6 Endurance test 6
Figure 6 — Current cycling test Y VTS 2

3.3.8 Temperature/humidity test 6

333 Withdrawal 9| 11| 9 9

337 Water splash test 8 10
Carry oul the test by subjecting the connector under

test to 5 000 cycles (2 cycles/min) as follows:

a) opening of the cover to 130° + 5°;

b) insertion of{the plug into the sacket;

c) locking, allpwing the covef torest on the plug;

d) unlocking (Jt may he-~pecessary to lift the cover
before uniocking duevto the connector design);

e) withdrawal| of the plug, the cover closing by
cover spring force.

4 Performance requirements
4.1 Visual examination
The samples shall comply with the particullar speci-

fication of the connector.

4.2 Dimensional check

Carry out insertions and withdrawals at a speed of
500 mm/min + 100 mm/min.

3.7 Test sequence

The test sequence shall be as given ir table 2.

The test sequences shall be carried out in the order
of the running numbers listed in table2 under the
particular sample group. A test sequence shall be
continued only if a sample meets the requirements
specified in clause 4.

All of the dimensions shall be within the tolerances
quoted in the particular specification of the connec-
tor. Failure of any of these dimensions to comply
with these requirements entails the failure of the
sample.

4.3 Mechanical performance

4.3.1 Static load

No cracks or permanent deformations shall be vis-
ible after the test as in 3.3.1.


https://standardsiso.com/api/?name=460f7e4f8b215ac503e5213db614da40

4.3.2 Locking device and cable retention strength

No cracks

or permanent deformations shall be vis-

ible after the test as in 3.3.2.

The test rod shall not have moved more than 2 mm
after the test, measured on the PVC surface.

4.3.3

Insertion and withdrawal force

The force measured in the test in 3.3.3 shall not ex-

ceed 100 N

ISO 4091:1992(E)

4.3.9 Lateral strength at low temperature

No cracks or permanent deformation shall be visible
after the test in 3.3.9.

4.4 Material specification

All material used to construct the electrical connec-
tor shall be resistant to the subjects specified in
3.4.

NOTE 6 Resistance against solar radiation is under

4.3.4 Locking device operating

4.3.41 Lacking lever operating force

The forces
exceed 12

measured in the test in 3.3.4.1 shall not
N.

4.3.4.2 Twist-lock operating torque

The torqudg
exceed 3,5

measured in the test in 3.3.4.2 shall not
N-m.

4.3.5 Vibrption resistance

No cracks |or permanent deformations shall be vis-
ible after the test as in 3.3.5.

NOTE 5 Contact resistance variation is under study.

4.3.6 Salt

spray resistance

No marks pf corrosion shall be visible after-the test

in 3.3.6.

4.3.7 Water splash tightness

No ingressg
areas afte

of water shall be viSible in the contact
the test in 3.3.7.

4.3.8 Temperature/humidity stability

No cracks

test in 3.3.8.

or deforpmations shall be visible after the

study
7

4.5 Electrical performance

451 Current carrying capacity
The measured increase-of contact temperature shall
not exceed the appropriate temperalure rise as
specified in table 1.

4,52 Voltageldrop

Each individual contact in the connectol tested as in
3.5.2 shall*'show a maximum voltage drpp of 40 mV.

4.5:3~ Flash test
No flashover shall occur at the test in 3|5.3.
4.5.4 Current cycling
After the test in 3.5.4, voltage drop mgasurements

shall be taken: a maximum voltage drop of 40 mV is
allowed.

4.6 Endurance test

No cracks or permanent deformation shfall be visible
after 5 000 cycles as in 3.6.
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