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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.
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Annex A is adopted as an informative part under 4.1.2,
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Alist of all parts in the ISO 8092 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A
complete listing of these bodies can be found at www.iso.org/members.html.
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Road vehicles — Connections for on-board electrical
wiring harnesses —

Part 2:
Terminology, test methods and general performance
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Scope

document provides terminology and specifies test methods for general performance re
Itage class A connectors used in electrical wiring harnesses on road velicles.

document applies to connectors which, after mounting in the ¥ehicle, are designed
bnnected in connection with repair and maintenance.

document does not apply to internal connections for electrenic devices.

document does not apply to signal communication quality or data integrity.
Normative references
titutes requirements of this document, For dated references, only the edition cited

B092-5:2021, Road vehicles — Connections for on-board electrical wiring harnesses —
ods and general performance requirements for wiring harness connector operation

16750-3:2023, Road vehicles - Environmental conditions and testing for electrical an
bment - Part 3: Mechanical)loads

16750-4:2023, Rodd-vehicles - Environmental conditions and testing for electrical an
bment - Part 4: Climatic loads

16750-5:2023,-Road vehicles - Environmental conditions and testing for electrical an
bment - Paxt' 5: Chemical loads

P0658:2023, Road vehicles — Degrees of protection (IP-code) — Protection against for¢
rqand access —-Electrical equipment

quirements

to only be

following documents are referred to in thé&text in such a way that some or all of their content

hpplies. For

ited references, the latest edition of théreferenced document (including any amendments) applies.

Part 5: Test

d electronic

d electronic

i electronic

bign objects,

3 Terms and definitions

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

[SO and [EC maintain terminology databases for use in standardization at the following addresses:

[SO Online browsing platform: available at https://www.iso.org/obp

IEC Electropedia: available at https://www.electropedia.org/

© IS0 2023 - All rights reserved
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3.1

voltage class A
classification of an electric component or circuit with a maximum working voltage of < 30 V a.c. (rms)
or <60V d.c., respectively

[SOURCE: ISO 21498-1:2021, 3.12]

3.2
housing
non-conduc

3.3

ting feature for inserting the terminal and providing insulation between terminals

cable attac
permanent

hment
unction of cable to terminal

Note 1 to en
Note 2 to en

3.4

connector
assembly of
connection

3.5
connector
mechanical
mated

3.6
connector

|

ry: Crimp and weld are typical methods.

ry: For terms related to cables, see ISO 19642-1.

and disconnection to a suitable mating connector

coding
feature to provide differentiation, preventing mating of connectors (3.4) not intended {

polarization

method or dlesign feature, which prevents connectots (3.4) that are intended to mate from mating i

unintended

3.7

CPA
connector g
device that
connector 11

3.8

TPA
terminal pg
feature inst

orientation, rotation, or angular pogition, whilst allowing mating in the intended manp

osition assurance
prevents accidental release of the connector (3.4) lock and serves as an indicator of
nating

sition assurafice
alled orseated after the terminals are inserted into their housing (3.2) to assure tha

terminals ajre properly positioned, and which reinforces the primary terminal locking mechanis

provides a §

eparate, redundant terminal lock

39

terminal, housing (3.2) and related parts that terminate cable for the purpose of providing

o be

n an
er

full

t the
m or

socket terminal
terminal, including means for cable attachment (3.3), designed for electrical engagement on its inner
surface, and to accept entry of a pin terminal (3.11), thus forming an electrical connection

Note 1 to entry: See Figure 1 for an example.

Note 2 to entry: Socket terminals are sometimes referred to as female terminals.

© IS0 2023 - All rights reserved
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a) socket b) receptacle

Fignrp 1— Fyamplp of asocketanda rprppfarlp terminal

2:2023(E)

3.10
rece
tern
surf

Note
Note
3.11
pin
tern
surf

Note

Note

3.12
tab

ptacle terminal
inal, including means for cable attachment (3.3), designed for electrical efigagement
hce, and to accept entry of a tab terminal (3.12), thus forming an electricakconnection

1 to entry: See Figure 1 for an example.

2 to entry: Receptacle terminals are sometimes referred to as female terminals.

ferminal
inal, including means for cable attachment (3.3), designed for electrical engagement
hce and to enter a socket terminal (3.9), thus forming'an electrical connection

1 to entry: Pin terminals are sometimes referred to*as male terminals.

2 to entry: See Figure 2 for an example.

a) pin b) tab

Figure 2 — Example of a pin and a tab terminal

rerminal

tern]

inal, including means for cable attachment (3.3), designed for electrical engagement

bn its inner

bn its outer

n its outer

surface and to enter a receptacle terminal (3.10), thus forming an electrical connection

Note
Note
Note

3.13

1 to entry: Tab terminals are sometimes referred to as male terminals.
2 to entry: Tab terminals are sometimes referred to as blade terminals.

3 to entry: See Figure 2 for an example.

multipole connector
two mated connectors (3.4) halves with more than one terminal pair [e.g. one receptacle and one tab
terminal (3.12)]

© IS0 2023 - All rights reserved
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4 Test conditions and requirements

4.1 General

4.1.1 Preconditioning for environmental and mechanical durability test

All test samples shall be preconditioned at a standard ambient temperature of (23 + 5) °C, and (25-
75) % relative humidity for 24 h before the start of any test sequence.

4.1.2 Tes

t conditions

All tests sh

1l be carried out at a standard ambient temperature of (23 + 5) °C and (25-75) % rel

humidity umless otherwise stated in the test procedure. This is referred to as room temperature (|

A cablein c
used shall b

The cross-{
conductor.

When the W
be specified

bmpliance with applicable part of the ISO 19642 series is recommended. The,eable or cg
e specified in the test report.

ectional area of the wire mentioned in this specification refers to~wires with a co

rire conductor is of a material other than copper, the cross-sectional area of the wire
by agreement between customer and supplier.

Cable attaclhment shall be performed in accordance with the terminal manufacturer's specification

asagreed b
Care shall b
Each conne
The termin

Connectors
connecting

etween customer and supplier.

e taken so that test samples do not influence each other (e.g. in a heat chamber).

ctor shall have the full complement of terminals fitted unless otherwise specified.

hls and connectors used in the test shall®e fully assembled unless otherwise specified.

shall be tested in mated conditiefv unless otherwise stated. In the case of a conng
directly to a device, a mating dummy may be used to carry out tests. This dummy

represent the intended device’s interface.and electrical properties.

For connect

or mechanical tests, undess otherwise specified, fix the pin or tab housing of the unm

itive
LT) .

\bles

pper

shall

ctor
hall

ated

or mated cgnnector in the appropriate fixture on the tension or force tester. Secure the other side if the

appropriate
straight-ouf

For terming
or mated tq
the approp
straight-out

fixture and insert:0r’pull the socket or receptacle housing straight in/out. Straight-
engagement is ¢ritical to avoid side loads and binding which can affect force measurem

| mechanical’tests, unless otherwise specified, fix the pin or tab terminal of the unm|
rminal in.the appropriate fixture on the tension or force tester. Secure the other sid
[iate fixthire and insert/pull the socket receptacle terminal straight in/out. Straight-i
engdgement is critical to avoid side loads and binding which can affect force measurem

n or
Pnts.

ated
le in
n or
bnts.

Measurems

otherwise specified in the test methods or by agreement between customer and supplier.

nfs’shall be taken on all terminals regardless of the number of poles per connector, umless

Lubrication or other means of attaining better test results shall not be added to any surface unless
representative of assembly conditions. Production-related remains of lubricants on the terminals are

permitted.

Unless othe

Unless otherwise specified, when a temperature of T,

rwise specified, all forces shall be applied at a constant speed of (50 + 10) mm/min.

ax

is specified in a test, the applicable “highest

value” temperature as per Table 1 shall be used. When a temperature of T, is specified in a test, the

applicable “

lowest value” temperature as per Table 1 shall be used.

© IS0 2023 - All rights reserved
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Table 1 — Environmental and test temperatures
Typical application Environmental temperature range Test temperature
°C Short term thermal
Class Lowest value Highest value ageing
Use for T,,;, of chamber Use for T, of chamber c
£2°C £2°C 2ec
T1(G) interior 85 100
T2 (]) passenger compartment 100 125
T3 (0) engine compartment 10 125 150
T4 (R) engine applications used near hot 150 175
components
T3 (N/A) for use as needed 175 20014
(@] alue aligned with 1SO 16750-4:2023, Table 1.
a ragreed between customer and supplier.
NOTE Thin and T, . apply to all environmental chamber temperatures where D, ;, and T, ar¢ specified as
using the applicable environmental temperature range except 7.2.2.1.
4.1.3 Testsequences and sample quantities
Tablp 2, Table 3, Table 4 and Table 5 list the test sequences. The\tést groups in the tables apgly to sealed
and pinsealed connectors as noted. New samples shall be usedfor each test group. The test sequence for
each test group shall be performed in accordance with the.sequence number defined in the fable’s rows
for each sequence. For each test group, the complete test;sequence for the group on each sanjple shall be
perfprmed.
Table 2 — Mechanical test sequences groups A through H
Tgst group identification A B C D E F G H
u=apply test if samples are un- sealed u u u u u u u u
s=apply test if samples are sealed s s s s s s S s
x‘r'; r:ll;rlr;/t:s;r?:?tr:)t;;y of 10 10 10 10 10 10 10 10
Samgple cable length (mm) - - - - - - - -
Samyjle cable size Maximum - - - - - - - -
Minimuant - - - - - - - -
4.2 Vjsual examination 1,3 1,3 1,3 1,3 1,3 1,3 1,3 1,4
5.1 Cpnnection and disConnection 23
52M a_ting force& measurement and 2
class|fication
5.3 UplocKing force - measurement 2
and dlassification
5.4 Unmmating force — MeasureIent >
and classification
5.5 Locking device strength 2
5.6 Unintentional lever release force 2
5.7 Locking force for CPA function 2 2
5.8 Disengage force for CPA function 3
a Perform force measurement for first mate and first unmate with part held in force tester.
Remaining mate and unmate cycles can be either hand mated or using the mechanized force test machine.
Cells containing "-" are to be defined between supplier and customer. Selection typically does not matter to test result.

©IS
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Table 3 — Mechanical test sequences groups I through P

Test group identification

I

J

K

L

M

N

sealed

u=apply test if samples are un-

u

u

u

u

sealed

s=apply test if samples are

Minimum test quantity of ter-
minals/connectors

10

10

202

102

102

Sample cable length (mm)

Sample cabl
size

Maximum

W

10

10

10

Minimum

10

4.2 Visual e}

tamination

1,3

1,4

13

1,3

5.9 Locking

force for TPA

5.10 Diseng

hge force for TPA

5.11 Effectiy

reness of connector

coding and polarization

tor engagement

inal insertion force

aged)

inpl insertion force

d)

inal insertion force

ct orientation

inpl extraction force

5.17 Tensile
nection bety
wire

strength of con-
veen terminal and

a  Useunm
b Samplei
¢ Testqual

Cells con

non

made from terminal and cable only:

hted wire harness connector; the mating/{header) connector is not used in the test.

\tity is per terminal/cable comibiniation; each combination shall be validated with a 10-piece sample, minirhum.

faining "-" are to be defined)between supplier and customer. Selection typically does not matter to test result.

© IS0 2023 - All rights reserved
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Table 4 — Environmental and electrical test sequence groups Q through W

Test group identification Q R S T U \% W

u=apply test if samples are unsealed u u u u u u

s=apply test if samples are sealed s s S s8 s S s8

Minimum test quantity of connectors 5¢ 10 5¢ 5 5 5 5
Sample cable length (mm) 500 - min. 500 | min. 150 - 1250 |min. 150

Samlple cable size

Minimum all all all
2 YVisual examination 1 1,6 1,8, 10 1,10, 14 1,8 1,3 1,7

lonnection and disconnection 2 2 2 2 2

o~

.U"|.U".
w |~

Unlocking force - measurement and

a
bification 12

(@]
—
QL
2]

U1
(o)}

Unintentional lever release force 123

U1
[oe]

Disengage force for CPA function 11

U1
=
(o))

Terminal extraction force 9

(=)}
=

SRR R R
N [ o | M ]I
O [ |

[lonnection resistance (voltage drop) 3,5 346 3,7, 13 3,57 2,5

Temperature rise 3d 4), 7

Insulation resistance 4,8
YWithstand voltage 59 3,6
hermal shock 4

'hermal aging 5

~
w
—

[emperature / humidity 6¢

~
o~
=

[ibration with thermal cycling 6P
flechanical shock 4b

Drop 2

N
[Oa}
—_

~N
[e)}

~
—

0fSalt spray 4

a  Perform either 5.3 or 5.6 as dpplicable.

b It is allowed to apply,each shock/vibration direction directly before the vibration test for this difection. Take
intemediate resistance medsurements between testing for each axis.

¢ Pamples require thermocouples to measure or monitor temperature rise.
d  This test is to.e$timate initial current in test part.

¢ Perform idsulation resistance during condensation phase.

f Test alleable sizes that are applicable.

g8  PBéalkcable on far end.

() Itis possible to omit this step by agreement between customer and supplier.

- Cells containing "-" are to be defined between supplier and customer. Selection typically does not matter.

©1S0 2023 - All rights reserved 7
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Table 5 — Environmental and electrical test sequence groups X through AF

cation

Test group

identifi-

X

Y

Z

AA

AB

AC AD AE AF

u=apply test if samples
are unsealed

are sealed

s=apply test if samples

sd

sd

Minimum test quantity
of connectors

56

Sample cabl

1 +1
- ICIIg LI

500

IIId X.

1000

IIId X.

1000

min. 150

Maximum

all

all

cable size

Minimum

all

all

4.2 Visual e}

camination

1,7

19

1,6

1,7

1,10,
12

on and dis-

5.5 Locking
strength

device

5.16 Termin|
force

hl extraction

6.1 Connect
ance (voltag

on resist-
e drop)

3,5

3,6

13

6.3 Current

cycling at

ambient tenjperature

6.4 Insulatic

n resistance

2,58

3,711

6.5 Withsta

hd voltage

3,6,9

4,8,12

7.2 Thermal

aging

7.7 Water tig

thtness 2

5b, 9b

7.8 Water ti
dynamic

rhtness,

7.9 High-pre
steam-jet cl

ssure/
paning

g

7b

7.11 Dustre

cistance

Vad
N

7.12 Oil and
ance

liquid resist-

o

Oh

7.13 Frettin

=

7.14 Friction]

a  Aside frg
limit pressur

b
c

d

-

p i reached

'Et‘sequence, test to failure can be performed using additional samples (n=5) for test 7.7 until the upper

Sealed connectors only.

Seal cable on far end.

Monitor temperature rise during step.

Samples require thermocouples to measure or monitor temperature rise.

Use the test configuration that stresses cable most representative of application (see Figure 16 and Figure 17).

- Cells containing "-" are to be defined between supplier and customer. Selection typically does not matter.
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4.2

ISO 8092-

Visual examination

4.2.1 Purpose

2:2023(E)

The purpose of this test is to document the physical appearance of the test samples. A comparison is
made after testing between new and tested samples.

Examinations shall be performed by a person with normal or corrected vision, and normal colour

sens

4.2.2

itivity.

Test

Car

out a visual examination with the naked eye, at normal strength of vision, with no

perdeption, at the most favourable distance and with suitable illumination.

Vis

lly inspect each test sample prior to testing and/or conditioning. Any manufacturing

deferts such as cracks, tarnishing, flash, etc. shall be documented. Special @attention shal
contpct points and locking mechanisms.

In the event an aspect of the test sample is questionable, use appropriate diagnostic ec

eval

Recd
any

If an
wea

type

4.2.]

hate it.

rd in detail the condition of the test samples before andafter the test procedures an
lifferences that may occur.

aspect of the test sample is questionable and additiohal review is requested, inspect
" as a final inspection and use a method agreed upéh between customer and supplier t
and amount of damage to the surface coating.

8 Requirements

Idenification, appearance, workmanshipland the finish of each test sample shall be as sped

shal
may

Cust
For 1

Colo

be no wear-through, cracks, corrosion, rough surface, damage, deformation or discolor
affect the connector’s performanee.

omer and supplier shall agree on the criteria for plating wear.
ealed connector systems;, there shall be no ingress of a solution or substance.

ur conformance and-fading shall be agreed between customer and supplier.

An iglentical mat¢his not required but each colour shall be clearly identifiable as the intend¢

For
crim

Wiré

rimpedfwire attachments, both conductor and insulation shall be visible between th
p and.the insulation support on the terminals. See example in Figure 3.

rmal colour

or material
be paid to

uipment to

l document

for plating
b assess the

ified. There
Ation which

bd colour.

b conductor

stvands shall protrude from the conductor crimp but shall not interfere with the mat

ing part. In

case of damaged wire strands, the Tunctional performance shall be confirmed. For other types of wire
attachment, no visible damage is allowed.
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L5 6

Key
1  conductor end
2 wire strands
3 conductpr connection
4 conductpr
5 insulatign
6  insulatign support
Figure 3 — Terminal crimp section
5 Mechgnical tests
5.1 Conrection and disconnection
5.1.1 Purpose
The purposk of this test is to precondition the connectorfor further tests and verify the mating and

mating forc

es required to manually mate and unmate-the complete connector assembly.

Unmating fgrces are important criteria when determining that serviceability of design and for ensy

that the con

5.1.2 Test

Perform 10

nection will remain mated duringthe service life of the vehicle.

connections and discorinections, or as agreed between customer and supplier, as spec

by the connfector manufacturer.

5.1.3 Rec

Each conne
Table 3, Tab

juirements

ctor shall fulfil the requirements of the subsequently performed tests specified in TaQ
le 4 or Table 5.

5.2 Matil

ng force - measurement and classification

| un-

ring

ified

<

5.2.1 Purpose

The purpose of this test is to document and classify the connector-mating properties.

5.2.2 Tes

t

The test shall be performed according to ISO 8092-5:2021, 4.2.

5.2.3

Record and

10

Requirement

classify the connector in accordance with ISO 8092-5:2021, Tables 1, 2 and 3.
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Unlocking force - measurement and classification

5.3.1 Purpose

The purpose of this test is to determine the force required to release the connector lock feature.

Document and classify the force required to unlock the locking mechanism.

5.3.2 Test

The test shall be performed according to ISO 8092-5:2021, 4.4.

5.3.
a)

b)

5.4

5.4.
The

5.4.]
The

5.4.

Recd

5.5

5.5.]
The

pair
rem

5.5.]

3 Requirement

Record and classify the connector force required to unlock the mechanism {in accor
S0 8092-5:2021, Table 4.

Che force required to deflect the release button so that the lock mechanism is disengagg
minimum of 6 N.

Unmating force - measurement and classification

| Purpose

purpose of this test is to document and classify the force required to unmate a connect

P Test

test shall be performed according to ISO 8092-5:2021, 4.5.

3 Requirement

rd and classify the connector in accordance with ISO 8092-5:2021, Table 5.
Locking device strength

|  Purpose

purpose of this test is to determine the strength of the locking device of a fully mate

hin mated for the service life of the vehicle.

P _“Test

dance with

bd shall be a

br pair.

1 connector

without terminals. The test determines the retention forces which ensure that the copnector will

Using completely mated connector, with CPA disengaged, fix one half of the connector in the force
tester and pull the other half of the connector by gradually applying a force of up to 100 N in a straight
direction at a speed that does not exceed 60 mm/min.

Dwe

11at 100 N for 10 s.

The connector shall be completely fixed in the force tester during the test and no side of the connector
shall be distorted during the test.

If a test to failure force is required and agreed between customer and supplier, apply a gradually
increasing force and record the force at which the connectors unmate.

© IS0 2023 - All rights reserved
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5.5.3 Requirements

The connec

5.6 Unin

tors shall not break or unmate when a force of 100 N is applied.

tentional lever release force

5.6.1 Purpose

The purpose of this test is to determine the lever release force in order to ensure that the lever cannot

move unint

5.6.2 TeJt

Ensure the
in the direc

If the mech

Remove an
functions
testing fixt

Measure th
5.6.3

a)
b)

Rec
The for

After th
show a

c) Thelev]

5.7 Lock

5.7.1 Pur

The purpos

shipping po
to assess th

572 Te

Note that this{tést is performed with the connectors mated in one test sequence and with
connectors upmated in another test sequence. See Table 2, Table 3, Table 4 and Table 5 for the applid

entionally from its locked position.

connector is completely locked, but with CPA disengaged. Gradually apply a force up to 2
fion required to release the lever at a speed that does not exceed 60 mm/mijn.

inical lever leaves the locked position, record the force applied when this.happens.

l inspect the sample. Mate and unmate it to determine whether thelock mechanism
operly. Reassemble the connector to the fully-locked position:\Reattach it in the fq
re. Gradually apply force (same force direction and speed as before) until the lock rele:

e applied force at the moment the mechanical lever leaves-the locked position.

Juirements

ce applied when the mechanical lever leaves its locked position shall exceed 100 N.

y damage to the connector system.

er release force when applied a 2nd time shall be a minimum of 100 N.
ing force for CPA function

pose

e of this test is to determine whether a secondary connector lock is sufficiently locked i
sition and will remain in its intended position (not unintentionally activated). It is also
E ergonomic capability to easily actuate the lock.

DO N

still
rce-
hses.

e initial release, the connector lock shall still)function properly and the inspection shall not

n its
sed

the
able

configuration. The test is conducted by measuring the load as the CPA 1S moved from its shipping
position to its fully-seated position by pushing it at a speed that does not exceed 60 mm/min.

5.7.3 Requirements

a) The locking force for the CPA with the connector mated correctly shall be between 5 N and 30 N.

b) The force required to seat the CPA with the connector in the unmated position shall meet or exceed

the gre

12

ater of 80 N or 1,5 times the maximum force measured in 5.2.
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ISO 8092-

Disengage force for CPA function

5.8.1 Purpose

2:2023(E)

The purpose of this test is to determine the required disengage force for a CPA in order to assess its

ergo

nomic capability and to assure the CPA will not unlock in service.

5.8.2 Test

With the connector mated and the CPA fully engaged, measure the load required to release the CPA by

apply
y the force in the direction required to disengage the CPA. Record the force at which the CPA is

App
dise

5.8.]

a)
b)

5.9

5.9.
The
its a
dete)
The
inco
5.9.]

Mov
spee

b)

hgaged, then continue the motion and record the force at which the CPA is fully fenrove

8 Requirements
The CPA release force shall be between 5 N and 30 N.

The force required to fully remove the CPA from a connector shall\b€ a minimum of 80

Locking force for TPA

1 Purpose

ct when a terminal is incorrectly positioned

Frectly seated TPAs in serial production.

P Test

d that does not exceed 60)mm/min. Perform this test for the following two conditions:

correctly placedGn all positions);

ferminals™correctly placed in all positions except one location in which the terminal
nserted-and not locked in position).

5.9.]

b ““Requirements

purpose of this test is to determine the matingforce that is required to move the TH
ssembled position in order to assess its ability, to resist unintentional activation and its ability to

e the TPA to its final posifign and measure the load required to move the TPA. Move {

[PA insertion and. éxtraction force when the terminal is correctly seated (connector wif]

i

A device to

justification for requiring a maximum,locking force is to prevent the assembly of connectors with

he TPA at a

h terminals

TPA insertionand extraction force when the terminal is incorrectly seated (conmector with

is partially

a) The force required to move the TPA to its final position with the terminals in their correct positions

shall be between 15 N and 60 N.

b) The force required to move the TPA to its final position with one incorrectly positioned terminal

shall be greater than measured insertion force measured in 5.9.2 a) + 50 N.

5.10 Disengage force for TPA

5.10.1 Purpose

This test shall be conducted on connectors equipped with a TPA function.

© IS0 2023 - All rights reserved
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The purpose of this test is to determine the force required to remove the TPA in order to assess its
ability to resist unintentional unlocking.

5.10.2 Test

With the connector fully equipped with terminals and the TPA engaged, gradually apply force at a speed
that does not exceed 60 mm/min in the direction required to disengage the TPA. For connectors with
a pre-positioned TPA, measure the force required to fully remove the TPA from the connector. Record:

a) the force required to disengage the TPA, and

b) the forderequired to fully remove the TPATrom the connector, if fitted with a pre-positioned. I|PA.

5.10.3 Requirements
a) The disengage force for the TPA shall be between 10 N and 50 N.

b) The reroval force for the pre-positioned TPA from a connector shall be a minifatrm of 50 N.
5.11 Effeqgtiveness of connector coding and polarization

5.11.1 Purpose

The purposge of this test is to ensure that connectors with different'codings and polarizations capnot
mate.

5.11.2 Test

Using a forde test machine, apply force, in the applicable’direction based on the design, for all pospible
incorrect cqding combinations. Also test correct coding combination but 180° out of correct orientaftion.
Apply force|as specified below.

a) Hand-plug designs: apply the larger of 150"N or three times the first mating force measured in|5.2.

b) Lever designs: apply 150 N, with the\force applied directly to the connector body.

5.11.3 Requirements

a) It shall not be possibleto partially or fully mate connectors with incompatible codings or
polarizations. Electrical contact is not permissible.

b) If the cpnnector. has a lever, the lever shall not start to engage a connector with an incompalible
coding,.

5.12 Connector engagement sound

5.12.1 Purpose

The purpose of this test is to determine the intensity of the sound that is emitted when a connector is
fully mated. This test measures the sound level generated when two connectors are mated.

This test is only applicable for connectors that are designed to produce a sound upon correctly
completed connection.

5.12.2 Test
The application of this test shall be agreed between customer and supplier.

The test shall be performed according to ISO 8092-5:2021, 4.3.
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5.12.3 Requirements

The requirements shall be in accordance with ISO 8092-5:2021, 4.3.
5.13 Terminal insertion force (TPA disengaged)

5.13.1 Purpose

The purpose of this test is to measure the force required to insert a terminal into its connector cavity
in order to assess its ergonomic capability and ensure wire buckling will not occur during terminal
insefptioh:

5.13.2 Test

Inseft the terminal into the connector housing with the TPA disengaged at a constant speed ps per 4.1.2.
Meagpure the insertion force. The use of an insertion tool in this lab test is permittéd but shall be noted.

If the terminal structure requires a waterproofing seal, the test shall’ be performed with the
watgrproofing seal present and assembled.

5.13.3 Requirements

The [nsertion force of the terminal into the housing shall meéf the applicable criterion in Table 6.

Table 6 — Terminal insertion force (TPA disengaged)

Terminal size Terminal insertion force
[mm] [N]
<1,2 <15

>1,2 and < 2/8 <20
> 28 <30

In cgse of sealed connectors, the force imposed by the seal shall be included.

NOTE Shielded connector§ are separately listed in applicable parts of the ISO 8092 series.

5.14 Terminal insertion force (TPA engaged)

5.14.1 Purposeée

The purposé.of this test is to ensure that the design of the cavity and the TPA will prevent finsertion of
the terminal with the TPA engaged.

5.14:2Test

Insert the terminal at constant speed as per 4.1.2 with a force 1,5 times the measured maximum
insertion force per 5.13 or 30 N, whichever is greater, into the connector housing with the TPA engaged.
The use of an insertion tool in this lab test is permitted but shall be noted.

If the terminal structure requires a waterproofing seal, the test shall be performed with the
waterproofing seal present and assembled.

5.14.3 Requirements

The terminal shall not fit into or lock with a connector cavity beyond the insulation support when the
force is applied. Refer to Figure 4.
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Key

1 housing
2 erroneofisly plugged terminal

3 insulatign support or seal shall be visible

Figure 4 — Illustration of terminal with incorrect position

5.15 Terminal insertion force with incorrect orientation

5.15.1 Purpose

The purposk of this test is to ensure that the design of the cavity and terminal polarization featureq will
prevent insertion of a terminal with an incorrect orientation;

5.15.2 Te

This procedlure is not required for multidirectional (round) terminals or other designs wherq the
terminal is meant to plug and lock in any (360%)-orientation.

Fix the cabjle with the terminal in incorrect orientations specified by agreement of customer|and
supplier. Agply a force to insert the tefminal into the housing until 1,5 times the measured maxigjnum
insertion fojrce as per 5.13 or 30 N, whichever is greater, is achieved.

5.15.3 Requirements

The terminpl shall not fif or lock into a connector cavity beyond the insulation support with force
applied. Refler to Figure S for additional visual criteria.
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Key

5.16

5.16

The
stre

5.16

The
tern
tern

Fix t
does
whid

Moi

housing
brroneously plugged terminal
nsulation support or seal shall be visible

Figure 5 — Illustration of terminal with incorrect orientation

b Terminal extraction force

.1 Purpose

purpose of extraction testing is to ensure that the tesminal will remain in its housing wi
ngth to withstand the rigors of the wiring harnéss and vehicle assembly processes.

.2 Test

test shall be conducted with the maximum wire cross section which may be assemb
inal shall be completely assembled on the housing (TPA closed). All locking funct
inal shall be activated.

he cable and housing in theforce tester. Apply a gradually increasing force at a constan
not exceed 60 mm/min ju'the direction required to disengage the terminal. Record
h the terminal is released from the housing.

ture conditioning'using the following schedule:

before performing the terminal extraction force test (primary and TPA after moisture co
ronnectors\shall be conditioned for 6 h at 40 °C and a relative humidity of (95-98) %. R
pxtractionforce shall be taken within 1 h;

complete the test within 8 h.

th sufficient

ed, and the
ons on the

[ speed that

the force at

nditioning),
leadings for

5.16.3 Requirements

Terminal extraction force shall be higher than the value specified in Table 7.

Table 7 — Terminal extraction force

Maximum . .
nominal tab | Primary lock retention Primary and TPA aft_er mois-
. ture conditioning

width
[mm] [N] [N]
0,50 20 40
0,64 30 60

© IS0 2023 - All rights reserved
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Table 7 (continued)
Maximum . .
nominal tab | Primary lock retention Primary and TPA aft_er mots-
: ture conditioning
width
[mm] [N] [N]
1,2 40 70
1,5 45 70
2,8 60 100
6,3 80 130
9,5 100 150
NOTE Shielded connectors are separately listed in applicable parts of the ISO 8092 series.
5.17 Tensjle strength of connection between terminal and wire
5.17.1 Puipose
The purposk of testing the tensile strength of connections is to determine their mechanical robusti

5.17.2 Te

n1€SS.

Fix the ternpinal in the force tester as per Figure 6 and a minimuniof 50 mm from the wire attachient

area. Grad
the insulat
maximum |

Record whe

NOTE S

lly apply force at an increasing speed that does not'exceed 60 mm/min. When applic
on support shall be disabled, uncrimped, priorto’performance of this test. Measurg

ther the failure mode was a wire break, aterminal break or wire extraction.
hielded connectors are separately listed in applicable parts of the ISO 8092 series.

Dimensions in millim

bad until the wire or terminal breaks or the wire'is extracted from the conductor crimy.

able,
the

etres

Key

1  conductor fixation

2 terminal crimp

3  terminal fixation

18

Figure 6 — Tensile strength testing setup for terminal and cable
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5.17.3 Requirements

The tensile strength between terminal and cable shall be higher than the value specified in Table 8.
Criteria for non-ISO cables can be interpolated.

Table 8 — Minimum tensile strength of connection between terminal and cable conductor

Nominal cross-sectional area of cable Minimum tensile strength
(per ISO 19642 series) [mm?] [N]
0,13 50
0,18 50
0,22 30
0,35 50
0,5 60
0,75 90
1 100
1,5 150
2 175
2,5 200
3 250
310
5 355
360
10 380

6 Electrical tests
6.1 | Connection resistance (voltage drop)

6.1.1 Purpose

The purpose of this testis.to determine the voltage drop associated with the electrical resisftance of the
conductor crimps and\centact interface areas under specific current conditions. This volfage drop is
then| used to calculate-the total connection resistance.

6.1.2 Test

6.1.2.14 Test setup

Determine the conductor resistance(s) ot the wires(s) or device used by measuring the resistance, RX

wirer Detween the two sense measuring points shown in Figure 7 a).

Measure the resistance, R . cureqr PEtWeen the two sense measuring points shown in Figure 7 b) and
Figure 8. The connection resistance, R, is determined by subtracting the value(s) Ry, and Ry, or Ryayice-
and Ry;

Distance X; + X, = Distance X, ;..

Care shall be taken during measurement to avoid exerting abnormal pressure on the terminals under
test and to avoid movement of the test wires.

The different points are shown in Figure 7 and Figure 8.
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a)

~
(o)
<

source

sense

termina

wire

T 0 NN O U W N

. connect

Distance X =

Figure 7 -

20

Rmeasured l" 3

\

A
|ﬁ:\/:;
)

5

measuring point

referenge point, only

ohmmeter

measuripg line (4x)

system

P5 mm to 100 mm is@ecommended.

R measured

b)

on resistance, resistance.of-conductor attachment included

- Measurement to determine the connection resistance in a wire-to-wire connection
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a0 = |

Key

6.1.]
Dete
To ¢

resis
voltd

6.1.1

Carr

nomjinal cross-sectional area‘of'the attached wire(s), unless otherwise stated. If the meas

are §

6.1.]
Allt

The
sped

\ Rdevite Rc Rx3

\ R measured

measuring point
reference points

Figure 8 — Connection resistance - connection on device

P.2  Measurement at millivolt level (dry circuit)

bure 8.

rmine the connection resistance using the test atrangements shown in Figure 7 and Fi

revent the breakdown of possible insulatiig films on the contact interfaces when
ge a.c. in an open circuit. Also, the test‘Current shall not exceed 100 mA.

P.3 Measurement with specified test current (working condition)

y out the measurements after thermal equilibrium is reached at a current density
oldered to the measuring points, this shall not influence the connections.

8 Requirements

bst samples shall fulfil subsequent requirements in the test group.

ified in-Table 9 or the customer requirements.

performing

tance measurement at the millivolt level; the test voltage shall not exceed 20 mV d.c. or peak

pf 5 A/mm?
uring wires

connection resistance, R, measured in 6.1.2.2 and 6.1.2.3, shall conform to the rgquirements

© IS0 2023 - All rights reserved
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Table 9 — Maximum permitted connection resistance

Connection resistance

Nomina_l pin or tab After endurance
terminal size
[mm] Initial Requirement 1 2 Requirement 2 2
% of initial measured value
max. [mQ] max. [mQ] max.
0,5 8,3 25 200
0,64 6,7 20 200
1,2 5 15 200
1,5 3,3 10 200
2,8 2,5 5 150
6,3 0,9 1,8b 150
9,5 0,5 1 150

A Requirement 1 and/or requirement 2 are selected by supplier and user.

P High-performance 6,35 mm terminals may require a lower resistance. It is the connector
manufacturer's responsibility to identify high-performance parts anid alternate criteria.

6.2 Temperature rise

6.2.1 Pujpose

The purpoge of this test is to ensure that the temperature rise in the connector terminal is belpw a
certain limit before and after the connector durability evaluation.

6.2.2 Test

The samplq consists of the fully assembled connector with cable as specified in the applicable|test
sequence it Table 2, Table 3, Table-4\or Table 5. Take care to protect the test samples from draughts
and artificial cooling (e.g. caused-by-a thermocouple). Place a thermocouple as close as possible t¢ the
hottest spof on the terminal, as.determined by testing. The test shall be conducted on a connector with
completely pssembled terminals. Apply the current and measure the temperature of the terminalg and
ambient temperature aftef thermal equilibrium has been established. Subtract the ambient tempergture
from the measured temperature and calculate the temperature rise in the cable attachment.|The
permitted temperaturg rise, AT, (°C), is defined using the following formula:

ATy =T} -T,

where

T, 1isthe permitted temperature due to material limits, as defined in the agreement between cus-
tomer and supplier, expressed in °C;

T.

» Iis the ambient temperature, as defined in Table 1 expressed in °C.

The relationship between current, temperature rise, and ambient temperature is represented by a
curve, as shown in Figure 9. T, is plotted on the horizontal line. It is impossible to energize a current in
this condition. If T, and T, are determined, it is possible to energize a current for AT. This is defined as
I, (initial current).
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N
e | \
\
b a T
Key
T temperature [°C]
I current [A]
a T, permitted temperature due to material limitations.
b T,,ax defined in Table 1.
c 1,,, initial current, defined as the current at which®he'terminal temperature becomep T} at T, .-
d Initial current at T, ,, times 0,8.
e Permissible operating range.

1 base curve
4 corrected curve

! defined current limit curve

Figure 9 — Current limit and permitted temperature rise

6.2.3 Requirements

AT (jC) shall be equal to gress than T,-T, at 0,8 x I,,.
6.3 | Current cycling at ambient temperature

6.3.1 Purpose

The [purpose of this test is to simulate the deterioration of terminals due to the heat g¢nerated by
current.over the expected life of the vehicle.

6.3.2 Test

Perform the test with mated connectors using the full complement of terminals fitted. Place the test
sample in a thermally controlled test chamber at T, ., defined in Table 1. Apply 500 test cycles, each
with 45 min current on, 15 min current off, using the current determined in Figure 9, key d. Take care
to protect the test samples from drafts and artificial cooling.

NOTE The cable size can be changed according to agreement between customer and supplier to reflect
actual use case(s).

6.3.3 Requirements

All test samples shall fulfil subsequent requirements in the test group.
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All test samples shall fulfil the requirements described in 6.2.3 while being tested.
6.4 Insulation resistance

6.4.1 Purpose

The purpose of this test is to verify that the electrical resistance between any two cavities in a connector
system will be sufficient to prevent detrimental electrical conductivity (current leakage) between the
circuits passing through that connector. This test is typically conducted after other environmental
stress tests to ensure that any material degradation or contaminants are not sufficient to create an
unintendedretectricatpatir

6.4.2 Test

Before mefsuring the insulation resistance following temperature/humidity cycling, unsdaled
connectors|and splash-proof connectors shall be conditioned for 3 h at an ambient)temperatuge of
(23 £ 5) °C pnd a relative humidity of (25-75) %. Readings for sealed connectors shall be taken wi{thin
1h.

Measure thg insulation resistance at a relative humidity of (25-75) % by applying 500 V d.c. for|60 s
between alllterminals connected together and a metal foil surrounding the-housing. For safety reagons,
the metal fqil shall be grounded. In addition, apply the voltage with a different test sample to everyltwo
adjacent terjminals.

Record the |nsulation resistance when a stable reading is obtained.

o

Figure 10 — Example ofleakage current measurements between adjacent terminals

6.4.3 Requirements

The insulat]jon resistance shall be at least 100 MQ).

6.5 Witthand voltage

6.5.1 Purpose

The purpose of the dielectric withstand voltage test is to verify that the connection is able to withstand
momentary over-potentials. This test is used to determine whether the insulating materials and spacing
within the connector are adequate.

6.5.2 Test

Apply an AC voltage of 1 000 V rms (50 or 60 Hz) or a DC voltage of 1 600 V at a relative humidity of (25
-75) % for 1 min across all terminals connected together and a metal foil surrounding the housing. For
safety reasons, the metal foil shall be grounded. In addition, apply the voltage on a different test sample
to every two adjacent terminals.
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For a multipole connector, use Figure 10.

6.5.3 Requirements

No dielectric breakdown or flashover is permitted.

7 Environmental tests

7.1

Thermal shock

7.1.

Purpose

The purpose of this test is to simulate actual operating conditions using temperature’vari
aging mechanism in order to evaluate a connector system's electrical durability,

7.1.1

Subj
and
10 s

Key

o B

max

hﬂ

min

P Test

ect the mated samples to 100 thermal shock cycles as defined in ¥igure 11. Test durat
T.in Shall be a minimum of 1 h. The transition time of ambient témperature shall be a n

T >1h

T max

min

<10s

time [h]

temperaturé J°C]

highests;alle in the environmental temperature range as per Table 1
lowestvalue in the environmental temperature range as per Table 1 (-40 °C)
términal temperature (—)

htions as an

ion of T, .,
haximum of

N =

chamhber tomnoratura L ]
F

L J

Figure 11 — Thermal shock temperature profile

7.1.3 Requirements

All test samples shall fulfil subsequent requirements in the test group.

© IS0 2023 - All rights reserved

25


https://standardsiso.com/api/?name=6268f4b6a6b956f0ab2c86ff2485cb5d

ISO 8092-2:2023(E)

7.2 Ther

mal aging

7.2.1 Purpose

The purpose of this test is to subject the connector assembly to temperature cycles that simulate a
lifetime of heat exposure. This test is intended to produce accelerated stress relaxation and oxidation in
systems affected by elevated temperatures.

7.2.2 Tes

t

7.2.2.1 Short term

Subject the
temperatur

Short-term

7.2.2.2 L

Subject the
temperatur

7.2.3 Reqg

e to apply using the “test temperature” column in Table 1.

ngeing shall be agreed between customer and supplier.

hng term

e to apply using the “environmental temperature” column in/Table 1.

Juirements

All test samples shall fulfil subsequent requirements in the test group.

7.3 Temperature and humidity cycle

7.3.1 Pui

The purpog
variations 4
humidity ay
cause electi

7.3.2 Test

Carry out t
full comple
connected

maximum g

Subject the
following tg

pose

e of this test is to simulate actual‘operating conditions using temperature and hum
s ageing mechanisms in order toJevaluate a connector system's electrical durability.
d temperature can promote galvanic and electrolytic corrosion of the terminals, which
ical and mechanical degradation. Temperature cycling promotes relative movement.

he temperature‘and humidity cycling test using mated connectors in a housing with
ment of terminals. If requested by the customer, carry out this test with the conneg
fo a deviceyTest the connectors, with cables assembled, using both the minimum
onductoef. cross-sectional areas that the terminal system allows.

test samples (mated connectors), in a suitable test chamber, to 10 cycles of 24 h ix
st'sequence (see Figure 12 for a diagram representation of the test cycles). The applid

mated connector samples for 120 h, as defined in IEC 60068-2-2. Determine the\maXium

mated connector samples for 1 008 h, as defined in IEC 60068-22. Determine the maxignum

dity
High
may

the
tors
and

the
able

test temper
Test cycle:
a)

b) raise T,
c) hold T,
d)

e) hold T,
f) raise T,
26

ature range shall be taken from lable 1 as a function of environmental conditions.

to (55 +2)°Cat95 % to 99 % RH within 0,5 h;
at (55 % 2)°Cat 95 % to 99 % RH for 10 h;

lower T_to (- 40 + 2) °C within 2,5 h.

at (- 40 £ 2) °C for 2 h;

to the applicable T, ., as per Table 1 #2 °C from (- 40 + 2) °C within 1,5 h;

hold the chamber temperature at T, = (23 = 5) °C and 45 % to 75 % RH (relative humidity) for 4 h;
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g) hold T at the applicable T, ,, as per Table 1, +2 °C for 2 h;
h) lower T, to room temperature (23 +5) °C within 1,5 h.

The test may be interrupted at the end of a cycle. During the interruption, test samples shall remain in
the ambient conditions defined in a) in this subclause. Note the interruption duration in the test report.

NOTE1 During the periods specified in d), €), f), g) and h), the relative humidity is uncontrolled.

NOTE 2  Ifthe chamber needs more than 1,5 h to reach the class test temperature, the duration of period f) can
be extended and period a) reduced accordingly.
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100 -
90 -
80 -

70 /
60 — b
50

40 - a
30 ¢
20 -

0|I|I|I| I T A A N I o B |

0 2 4, 6 8 10 12 14 16 18 20 22 24 t

4,5 14,5

120 |-
110 |- I
100 |-
90 |-
80 |-
70 |-
60 |- (55 +2)°C
50 |- i
40 |-

30 5 ‘ (23 £5)°C
20 E

13_-'-'-'- M P A PO B |%//...

2 4/~\6 8 10 12 14 x16)\18
415 14,5 17
-20 10

19

220 24t
0,5

=

-10

_30 -
0,5 (-40 £2)°C

L,5

Key

2 One cycle. € Tpax (see Table 1).
b (45 to 75) %. t timeinhours

¢ (95t099) %. T  temperature in °C
d  Uncontrolled humidity. Y relative humidity

NOTE1 Hatched areas indicate allowed temperature/humidity tolerance.
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NOTE 2  Extended transition times can be used as long as the dwell times at temperature are maintained.

Figure 12 — Temperature/humidity cycling

7.3.3 Requirements

All test samples shall fulfil subsequent requirements in the test group.

7.4 Vibration with thermal cycling

7.4. Purpose

The purpose of this test is to evaluate the ability of the connector to sustain mechanical loa

ds. The test

expgses a connector system to vibration in order to simulate accelerated expdsure to acfual vehicle

conditions. Vibration can cause wear of the terminal interfaces, increase thevoltage droy

Test

out the vibration with mated connectors suitably meunted on a vibration table 3
e 13. Note the mounting method or methods (1, 2);used in the test report. Conne
ternjinal pairs in a series and connect them to a DC sourcethat can provide a 100 mA curr
monjitoring of the connection resistance during the entire test (see Figure 14).

A relduced number of connected terminals can bé agreed between customer and suppli
shoyld be based on analysis of which cavities thavare most susceptible for relative moveme

100 5 1, 100 £5 2: /3
! (100 £5 2
ECU 14:@%/

Dimensions i

Key

1 Connector
2 fixture

3  fable

Prefgrably there should be no tension in the wires between the fixture and terminal. Slack can be achiey

, as well as

intermittent electrical contact and failure of mechanical componernts of the conneg¢tor system

s shown in
tt all of the
ent to allow

br. Decision

nt.

h millimetres

ed by adding

4o =
d SagoT TU T =5 TIIIIT.

Figure 13 — Vibration test setup
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Key
R  variable
1 powers
2  connect
3 monitor
Figure
Subject the
When ident]

resistor

hpply
on under test

ng unit
14 — Connection resistance monitoring at combined temperdture/vibration test

connector under test to the appropriate vibration class schedule as per 7.4.2.1.

ified in 7.4.2.1, perform thermal cycling during the vibration schedules with temperat

using the following schedule:

temper
dwell tj
dwell ti
temper

one the)

7421 V
Vibration cl
The followi
— Testla
Test IV

TestV -

pture range is T,,;, to T, in accordance with Table’1;
me for T ;, equals 2 h;

me for T, equals 2 h;

hture transition rate range shall be (3'- 5) °C/min;

rmal cycle is approximately 360 min.

bration class
asses and profiles are-in accordance with ISO 16750-3.
g vibration prefiles are recommended to be performed:
passenger;ear, combustion engine, small and lightweight DUTs;
- passénger car, sprung masses (vehicle body), small and lightweight DUT;

passenger car, unsprung mass (wheel, wheel suspension), small and lightweight DUT.

ures

Additional vibration profiles shall be agreed between customer and supplier.

7.4.3

Requirements

All test samples shall fulfil subsequent requirements in the test group.

Interruptions greater than 7 Q shall not last longer than 1 ps.

The resonance frequency vibration responses of the housing shall also be recorded and documented in
a diagram together with the excitation profile in the test report.
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7.5 Mechanical shock

7.5.1 Purpose

The purpose of this test is to evaluate a connector system’s ability to withstand to mechanical shock.
This is done by simulating exposure to extreme component (or vehicle) conditions such as sudden
impacts from potholes, road hazards, unpaved surfaces, speed bumps, hard braking, flat tire, etc.
Mechanical shock can cause wear of the terminal interfaces, intermittent electrical contact and failure
of mechanical components in the connector system.

7.5.2—Test

Perfprm the test in accordance with ISO 16750-3:2023, 4.2.1. Test the connector dnlall six spatial
direftions with 10 shocks per spatial direction. Include instrumentation for detectiowr of interruptions
gredter than 7 Q for longer than 1 pus with a current of 100 mA.

Use the following test parameters:
— pulse shape: half-sinusoidal;
— hcceleration: 500 m/sZ;

— Huration: 6 ms;

— humber of shocks: 10 per test direction.

7.5.3 Requirements
a) All test samples shall fulfil subsequent requirements in the test group.

b) [nterruptions greater than 7 Q shall notdast longer than 1 ps.
7.6 | Drop

7.6.1 Purpose

The [purpose of this test is te-evaluate connector robustness when dropped on a hard surface, as may
occyr during wire- harness-assembly and vehicle-assembly processes.

7.6.2 Test

Assdmble an unmated connector to match its production appllcatlon The length of the cable(s) and the

each orlentatlon of the testlng samples or as agreed between customer and suppher

The test samples shall be visually examined after each series of four drop orientations.
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Dimensions in millimetres

1250

00

=N

olAlalgpe
70 fo o}

N

180°

/
-

/

1000 210

7.6.3 Req

All test samples shall fulfil subsequent requirements in the test group.

Obvious bré
TPA shall sf]

7.7 Wate

7.7.1 Puj

The purposg
differential
effect of cak

7.7.2 Test

Put the test

Figure 15 — Drop test arrangement and four orientations to test

Juirements

akage or damage is permitted after this test, as agreed between customer and supplier
ill be in its fully assembled position after the drop test.

r tightness

pose

e of this test is to determine the sealing capability of connectors by creating a pres
between the inside and outside of the sealediarea. The test includes a simulation o
le position at an unfavourable angle relativecto the connector and the seal.

sample in a water tank at (23 = §))°C. Fix as shown in Figure 16 unless the sequence Ta|
able stress as per footnote f.If the test parameter in footnote fis prescribed, fix the sa
rable is deflected at a 30° anigle, as shown in Figure 17.

increase the air pressure of the regulated pressure source supplying the tube (wir

The

sure
F the

ble 5
nple

P) in

each sample until the monitered pressure within the connector under test reads 48 kPa. When the

For under test reach-specified pressure, observe samples for a minimum of 30 s and v
re are no air hibbles.

the regulated source from pressure to vacuum. Decrease the air pressure until
Fed pressure within the connector under test reads -48 kPa and hold for a minimum of

e the samples from the water, shake off excess fluid and then carefully dry all ext

erify

the
B0 s.

brior

prescribes
so that the
1) Slowly
connec
that thg
2) Switch
monito
3) Remove
surface

s 0f the sample. Immediately perform Insulation resistance test in accordance with 6.4

Place the samples in a temperature chamber stabilized at the maximum ambient temperature for the
temperature class selected from Table 1 for the connector under test. Heat soak all samples for 70 h.
After the heat soak, remove the samples from the chamber and allow the samples to cool to room

temperatur

e.

Repeat steps 1 to 3 in this subclause except limit pressure in step 1 to 28 kPa and the vacuum in step 2

to -28 kPa.
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