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21.2 ASTM Public
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ASTM G153

ASTM G154
2.1.3 AIAG Public
Available from Autor
Measurement Syste
3. DEFINITIONS
3.1 ACCEPTANC

Generally, the final s
at the conclusion of

3.2 AIAG

Abbreviation for Autpmotive Industry Action Group.

3.3 AUTHORIZED

One person will be
Such person may ds
specification, is the
specification or for
documenting any de
report.

3.4 BENCHMARK

Performance measu
systems and terming

3.5 BULKRESIS

Standard Method of Salt Spray (Fog) Testing

Standard Practice for Operating Enclosed Carbon Arc Light Apparatus for Exposure of Nonmetallic

Materials

Standard Practice for Operating Fluorescent Light Apparatus for UV Exposure of Nonmetallic Materials

ations

notive Industry Action Group, Box 77000, Detroit, M1 48277-0839, Tel: 248-358:3

ms Analysis Reference Manual

= CRITERIA

ection in each test description. It specifies the requirements that all test samples
hat test.

PERSON

esponsible as the final authority for releasing a given part for production and/or|
legate authority for testing that part or may retain the authority. The authorized p
person with authority for ghaking the final decision as to any question arising

ny deviations from any requirement of this specification. Such authorized pers
viation they authorize from this specification. This documentation must be incld

rements of-a specific design which serve as a standard by which the performang
Is canbe compared.

!
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must meet during or

for testing that part.
rson, as used in the
uring testing to this
bn is responsible for
ded in the final test

e of other connector

ANCE

That part of total connection resistance attributed to the terminal body. Bulk resistance does not include crimp resistance or

interface resistance.

36 CT

Abbreviation for continuity tester. A made-up test device composed of a data analyzer and a continuity monitor.

3.7 CUT

Abbreviation for component under test.
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3.8 CRITICAL DIMENSION

Any dimension noted on the part drawing or otherwise specified that can adversely affect the performance or function of the

part or assembly if it

3.9 CROSS AXIS

exceeds the applicable tolerance.

RESONANCE

Resonance measured on a vibration set up at right angles to the intentionally induced axis of motion. Example: X or Y
measured resonance when shaker is operating in the Z axis.

3.10 DEVICE CONNECTOR

An electrical connector that mates with the electrical interface of a device (e.g., headlamp, switch, horn, etc.).

3.11 DIRECT CON

A connector that is 1
interface. Typically,

3.172 DMM
Abbreviation for digif
3.13 DUE CARE
The proper use of sq
requirements. The a
sound, accepted eng
of any sample occur,

3.14 ENGAGING F

The force required t
force is not used in t

3.15 EXTRACTION

The force required {g
force is not used in t

3.16 FEMALE CON

The connector that h

NECT TYPE CONNECTION

ixed to a module or panel that a cable plug or wired connector is mated with.to
lirect connect type connectors will contain the male terminals.

al multimeter.

und engineering judgment to assure a part is fitfor its intended use and meets 3
ssurance that design specifications and test plans satisfy all applicable FMVSS
ineering and laboratory practice to safeguard the integrity of all data and to ensur
5 in any fashion except as specified in actual testing.

ORCE

b mate a separate pair of contacts (terminals) or a contact and mating test gage
his document.

FORCE

completely remove an individual contact (terminal) from its cavity in a connector
his document:

NECTOR

ouses the female terminal(s). Also referred to in this document as a cable plug cg

3.17 FEMALE TER

MINAL

The electrical receptacle that receives the male blade or pin.

3.18 FMVSS

Abbreviation for Federal Motor Vehicle Safety Standard.

3.19 FS

Abbreviation for full scale.

provide an electrical

Il applicable FMVSS
quirements. Use of
that no degradation

Note that engaging

Note that extraction

nnector.
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3.20 GD&T

Abbreviation for geometric dimensioning and tolerancing. A method required by the USCAR companies for representing
dimensions and their tolerances on all part drawings

3.21 IACS

Abbreviation for International Annealed Copper Standard.

3.22 ISOLATION RESISTANCE

Isolation resistance, expressed in ohms (Q), measures the electrical resistance between circuits in a connection system.

This test is conducted to verify that there is sufficient spacing to prevent detrimental electrical conductivity between any
circuits, terminals, shield, or housing in that connector for its intended application.

3.23 MALE CONNECTOR
The connector that Houses the male terminal(s). Also referred to in this document as a receptacle conpector.
3.24 MALE TERMINAL

The metal blade or gin that inserts into the female terminal.
3.25 MATING FORCE

The force required t¢ mate male and female connector halves or to completely seat a connector in a fleceptacle when fully
populated with appli¢able terminals.

3.26  MAXIMUM CURRENT CAPABILITY

The maximum current carrying capability at room temperature of the specific combination of terminal gize, conductor gage,
insulation type, etc.,|as determined in 5.2.2. This valué.must be de-rated for actual conditions in the expected application.

3.27 NOMINAL CURRENT

The current causingfa 30 °C temperature«ise over ambient based on given wire size.
3.28 PANEL MOUNT CONNECTOR

This type of connectlon system-sérves to pass a circuit or group of circuits through a panel, bracket, of other obstruction. It

can be configured wjth connéctors plugged into both ends or can be attached directly to a harness or|circuit board on one
end with a separablg connector on the other end.

3.29 POWER CIRQUIT

Any electrical circuit expected to carry in excess of 5 A continuously for more than 1 minute.

3.30 RETENTION FORCE

The maximum force that can be exerted on an individual contact (terminal) without dislodging it from its proper position in
its connector cavity. This force may have two different values; one with the associated wedge (TPA, PLK, etc.) installed and
a second value without such assistance.

3.31 RH

Abbreviation for relative humidity.
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3.32 ROA

Abbreviation for rise

over ambient (temperature).

3.33 ROOM TEMPERATURE

23°C+5°C.

3.34 SEPARATING FORCE

The force required to disengage a mated pair of contacts (terminals) or a contact and a mating test gage.

3.35 SIGNAL CIRCUIT

Any electrical circuit

3.36 SOAK

Refers to a time pgriod during which the device under test is exposed to stated cenvironmental
y, current flow, etc. This exposure may be for the purpose of conditioning the sample prior to another

temperature, humidi
test or may itself forr

3.37 SPRUNG

Describes any portid
do not include tires,

3.38 STEADY STA
A condition of enviro
3.39 TOTAL CONN
Electrical resistance
terminal. For direct G

is the “bulk resistang

3.40 TUT

Abbreviation for ternjinal under-est.

3.41 UNMATING F

expected to carry 5 A or less at all times.

h part of a given test.

n or component of a motor vehicle that is supported*by the suspension system.
wheels, hubs, or outboard disc or drum brake assembilies.

TE

nment or current flow that remains stable for 1 minute or more.
ECTION RESISTANCE

of one terminal to terminal;interface plus the resistance of the conductor to tg

pnnect type connections; only the resistance of the one conductor to terminal grip
e” of the terminal material itself.

DRCE

The force required ta

conditions, such as

Sprung components

rminal grip for each
is included. Included

untmate male and female connectar halves (inr‘lllding ’rprminnlc) ar a connector

rom a direct connect

or panel mount conn
3.42 UN-SPRUNG
Describes any comp

3.43 USCAR

ector or receptacle.

onent of a motor vehicle that is not supported by the suspension system.

Abbreviation for United States Council for Automotive Research. A consortium of representatives from Ford, General
Motors, and Stellantis to promote joint research in noncompetitive areas that can strengthen the U.S. automotive industry.

3.44 VOLTAGE DROP (VD)

The difference in potential between two points in an electrical circuit caused by resistance at nominal current. Voltage drop
may be used to calculate resistance when the current value is known.
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4. GENERAL REQUIREMENT

4.1 Sample Size

Minimum sample sizes are given for each test in this specification. A greater number of samples may be required by the
test request/order. However, no part or device may be represented as having met this specification unless the minimum
sample size has been tested and all samples of the group tested have met the applicable acceptance criteria for that test.
It is never permissible to test a larger group then select the minimum sample size from among those that passed and
represent that this specification has been met.

4.2 Default Test Tolerances

Default tolerances, expressed as a percentage of the nominal value, unless otherwise indicated:

N

Temperature = £3 °¢
Voltage = 5%
Current = 5%
Resistance = +5%
Length = +5%
Time = +5%
Force = 5%
Frequency = 5%
Flow Rate = +5%
Relative humidity = $5% (when controlled)
Speed = 5%
Sound = 5%
Pressure = +5%
Vacuum = +5%

421 Test Default] Conditions

When specific test cpnditions are not given either in the-product design specification, the test request/grder or elsewhere in
this specification, theg following basic conditions shall-apply:

Room temperature 423 °C £ 5 °C
Relative humidity = Ambient (uncontrolled as in lab ambient conditions)

4.3 Equipment

Neither this list nor the list in ea¢h-test section is all-inclusive. It is meant to highlight specialized equipment or devices with
particular accuracy requirements. Many other items of customary laboratory equipment and supplies Will also be required.

NOTE: On requirements>Use of equipment with a lesser range is acceptable for specific tests wherg the required range
for that test can’be met. The equipment range specified does not preclude use of equipmen{ with a larger range,
but the accuracy must remain within the specified tolerance. For example, a DMM with a range of 0 to 100 V could
be substituted for one specified as 0 to 50 V, with the provision that the accuracy could be maintained as +0.5% of
the 50 V full scale, or 0.25 V, not 0.5% of the 100 V full scale of the substituted equipment.
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Table 1 - Equipment
ltem Description Requirements

1 DC power supply =0-20V

(regulated) Current as necessary

- . Capable of measuring the following at an accuracy of £0.5% of full scale:

3 Digital multimeter —0-50 VDC

(DMM)

=0-10 MQ

4 Current shunts As required with accuracy of £1% of nominal
5 Millivolt meter Capable of measuring 0-100 m VDC at 0.5% full scale
6 Item removed
7 ]Ic(r;:rseertlggigidracnon Capable of 1.0% accuracy, full scale
8 Data logger As required
9 Temperature =-40to +85 °C

chgmber =010 95% RH
10 Vibfation controller As Required

. =2640 N (600 pounds) sine force

11| Vibration table —2200 N (500 pounds) RMS force
13 Mepgohmmeter Accuracy <5% of full scale

4.4 Measurement

Unless otherwise sp
with a resolution ondg
0.1 mm might actua
measure the first wir

4.5 Test Repeatability and Calibration

All equipment used f
requirements set fo

Copies of this manual can be obtained from the-AlAG. Refer to www.aiag.org for further information.

4.6 Conformance

Conformance shall b
requirements regard
4.7 Part Endurand

Successful completi

Resolution
bcified, meters and gages used in measurements of\the test sample(s) shall be G
decimal place better than the specified value. Forexample, even though a wire ¢

ly be the same as one specified as 0.10 mm, calipers capable of 0.01 mm resoly
e but a micrometer with 0.001 mm resolutionis’required to measure the second W

br test sample evaluation shall be<galibrated and maintained according to the appl
th by 1ISO TS16949 and the AIAG publication Measurement Systems Analysis
Determination

e determined by the specified requirements of the test being conducted. All samp
ess of sample_age, test cycles, or test temperature, except where a test to failure]

e

bn ofsall requirements of this specification is intended to demonstrate that the des

of the components

Aapable of measuring
iameter specified as
tion may be used to
ire.

cable standards and
Reference Manual.

les must satisfy the
is specified.

gn and construction

and) connector systems tested are capable of operating in their intended vehi

le environment and

application.

5. TEST AND ACCEPTANCE REQUIREMENTS

5.1 General

The tests detailed in this specification are qualitative in nature and are not expected to stress any part beyond its anticipated
application limit, except where tests to failure are specified. The test procedures that follow were written as stand-alone
tests and may be used as such.

5.11

Performance Requirements

Trailer tow connection systems must meet all performance test requirements.
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5.1.2 Dimensional Characteristics

Part construction shall conform to the dimensions, shape, and detail attributes specified on the latest revision of the
applicable part drawing(s).

5.1.3 Material Characteristics

Parts are intended to be in their “as furnished for vehicle assembly” condition when testing begins, unless specific
instructions as to any pre-test “conditioning” are contained in the test request/order. For example, electrical terminals
typically have residual die lubricant on them when finally assembled into a vehicle. This same condition must prevail for test
samples unless part cleaning is specified in the test request/order. All material used in each test sample shall conform to
the material specifications shown on the latest revision of the applicable part drawing(s). The material hardness specified
for electrical terminals refers to the blank strip material and not the finished product because the terminal manufacturing

process can modify

he hardness values.

5.1.4 Temperaturg¢, Sealing, and Vibration

5.1.4.1

The trailer tow inter
temperature rise due
for the application, o

51.4.2

The sealing perforn
SAE/USCAR-2 Seal

NOTE: The B and ¢
passing fron
interface is g

5.1.4.3 Vibration |

These trailer tow cor
They shall be tested

5.1.5 Testing Pan

Temperatlire Performance Requirements

face is intended to operate in -40 to +85 °C environmental cénditions. This in

I any test will withstand the stated temperature range.

Sealing P¢rformance Requirements

ng level 2, 2.5 are commonly used. The C~D interface defined in this specificatio

connector interfaces must be environmentally sealed from each other to prever
n the unsealed (C~D) section into the.séaled (A~B) section of the interface. The
etermined in testing of the A~B intefface, that is separate from tests described in

Requirements

nection components are.intended for use on sprung portions of the vehicle (not cg
to and meet the acceptance requirements of 5.4.3 (USCAR-2 Vibration Level 1).

Bl Mount or Direct Gonnect Type Components

The trailer tow interf

ce described-in this specification is a direct connect type component. In order to

electrical connection|, access\must be gained to both the terminals in the plug as well as those in thg
accomplished by megasurinhg-the total resistance between T1 and T2. The bulk resistance of the w

subtracted from the

1 ~\T2"value to obtain the total connection resistance value.

Cludes ambient plus

to electrical loading. Care must be taken to ensure that the conductor and insulatipn materials selected

nance of the A~B interface (see Appendix A)Yis determined separately from this specification.

N is unsealed.

t contaminants from
sealing ability of the
this specification.

upled to the engine).

completely test the
receptacle. This is
re is measured and
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Fixed terminal

4 T5mm —_—

Plug

/- terminal

_______________ ' [EREDENE e A
'

Terminal to terminal
electrical interface

Insulated svire
Figure 1 - Panel mount or direct connect type connéctor

NOTE: Ballooned lgtters are to be used for nomenclature only. Example: The-€/D interface descrilhes the trailer to tow
vehicle connection.

5.1.6 Terminal Sample Preparation

Terminals used for tgsting, if crimped, need to conform to the requirements as defined in SAE/USCAR-21 crimp dimension
physical characterisfics and mechanical pull strength shall be within tolerance as it applies to the regpective terminal and
wire gage. Crimp bofh the conductor and insulation grips unless*otherwise specified in the individual {est procedures. Use
the appropriate cablg seal as applicable. Assemble samples;requiring other termination methods per|their manufacturer’s
requirements. When| testing panel mount or direct connect*type connectors with mating connectors, [prepare samples for
both the mating trailgr side connector) and the vehicle.side connector (see connectors in Appendixces A, C, and D). Record
the crimp height and width (if applicable) of a representative group of samples of each terminal. Number all samples for
tracking and later identification as appropriate.

NOTE: The T2 test Ipad can be connecteddirectly to the terminal on the “B” side of the panel mount dr direct connect type
connector under test.

5.1.7 Connector Qycling
5171 Purpose

This procedure pregonditions a connection system with terminals prior to a test sequence. Connectors may be subjected
to a repeated cycling due to in-plant and/or service repair prior to and during the life of the connector.

5.1.7.2 Procedure

Completely mate and un-mate each connector ten times. After the cycling re-mate connectors for one last time in preparation
for future test sequence.

5.1.8 Visual Inspection
5.1.8.1  Purpose

This test is used to document the physical appearance of test samples. A comparison can then be made with other test
samples. Examinations in most cases can be accomplished by a person with normal or corrected vision, and normal color
sensitivity, under cool white fluorescent lighting. Photographs and/or videos are encouraged as a more complete means of
documentation. An appropriately identified untested sample from each test group must be retained for post-test physical
comparisons.


https://saenorm.com/api/?name=e602359c61b3bd11d213519ffeef6d77

SAE INTERNATI

ONAL J2863™ FEB2023

Page 10 of 34

5.1.8.2 Equipmen

e Camera
Video recorder

5.1.8.3

t

Magnification apparatus (as required)

Procedure

Visually examine each test specimen prior to testing and/or conditioning, noting in detail any obvious manufacturing or
material defects such as cracks, tarnishing, flash, etc. When specified in the test request/order, take photographs and/or
video recordings of representative samples to be tested and keep a properly labeled control sample.

After testing and/or g
corrosion, discoloraf
samples to the con
authorized person w|

Return test samples
5.1.84 Acceptang

The device under t
functionality. Additio

5.1.9 Circuit Conti
5.1.9.1 Purpose

Some procedures re

onditioning, re-examine each test sample and note in detail any observable chang
ion, contact plating wear, physical distortions, cracks, etc. Compare the)testec
rol samples, the videos, and/or the photographs, recording any differences in
Il need to provide an additional sample for this purpose.

to requestor after all tests are completed and all necessary data-have been obtai
e Criteria

bst must not show, any evidence of deterioration/cracks, deformities, etc., th
nal criteria (if any are) listed under each test.

nuity Monitoring

(uire continuous circuit monitoring.ef connectors during conditioning. The purposs

is to detect intermittg¢ncies caused by micro-motion and resultant wear or build-up of non-conductive

interface. Use this p

51.9.2 Equipmen

¢ Continuity testern

5.1.9.3 Procedurs
Prepare six (at least
pin position #7 and t
each terminal in the|
conductor ends to a

“+” lead to the remaining free con_ductor end of the CUT. Connect the continuity tester (CT

ocedure when specified in the'individual test.
t

(CT)

six male-and six female) connector samples per 5.1.6 using 3 mm? (12 gauge) wi
hree sets-blade positions #1, #3, and #5 will be monitored during this test. Solder

es, such as swelling,
and/or conditioned
the test report. The

hed.

at could affect their

of circuit monitoring
debris at the contact

e. Three sets-center
the conductors from
Ider one of the free

CUT in series to form one continuous current path with only two free ends. Sq
00O a i H “ »
)

across the

stor and the positive

resistor, making sure

that the negative lead of the CT is connected to the negative side of the resistor. Adjust the power supply to provide 100 m
ADC to the circuit. Set the CT to monitor the current through the resistor and record any instance where that current falls
below 95 mA. As an option, the CT may be used to monitor one or more terminal pairs instead of the resistor. A reference
illustration of the test set-up is shown in Figure 2. Other suitable continuity monitoring equipment may be used.
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Continuity Tester e et 1
{1-101 12,00

|:| (- Dps Tt

8 =
Oco g "o ool |Oo
—_— +
T =0
7 Res BT
| 120+ 1 ohme
i 2 Ingtie
I =1
S #H

Q_____: ﬁ;ty

— o

| j
)

. Cut

Figure 2 - Circuit continuity monitoring test set-up
5.1.9.4  Acceptange Criteria

Where continuity mgnitoring is required during any conditioning procedure, there must be no loss of electrical continuity
(any instance of the fesistor current dropping below 95 mA), for more than 1 ys. If one or more terminal pairs are monitored,

rather than the serigs resistor, there must be no instance in which the resistance of any terminal pgir exceeds 7.0 Q for
more than 1 ps. Figyre 3 illustrates the acceptance criteria graphically.

Contact A

. Acceptable
Resistange P

Not

/ Acceptable
v ohm \

// N

Time

1us

Figure 3 - Intermittency measurement
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5.2 Terminal - Electrical Tests

5.21

5.2.1.1 Purpose

Voltage Drop

This test determines the voltage drop associated with the electrical resistance of the contact interface at nominal current
conditions. The voltage drop is then used to calculate the Connection Resistance.

5212

5.2.1.3 Procedurg

1.

Equipment

Digital multimeter (DMM)

DC power suppl

Current shunts

Prepare six (at |

drop on three sgts-center pin position #7 and three sets-blade positions #1¢.#3; and #5 will be n

test.

Complete the cg

Carefully mate the test connector pair.

Assemble the te

Adjust the powe
used for the san

NOTE: The circ
group. Tl

[ (0 to 20 VDC at 0 to 150 A)

bast six male and six female) connector samples per 5.1.6 usingt3 mm? (12 gaug
nnector and/or terminal cycling procedure per 5.1.7 ifinet already performed on th

5t circuit shown in Figure 4.

" supply to provide the required test current of 5 A per square millimeter of the wi
ple preparation in step 1.

Lits in the samples under test_may be wired in series and the test current applig
he millivolt test leads shall be connected as shown in Figure 4.

Panel mount pr direct connect type trailer tow connection system

Fixed Housing

terminal (tail)
N
- 75 -

FPlug
terminal

e) wire. The voltage
nhonitored during this

e sample set.

€ core cross section

pd to the CUTs as a

Terminal to terminal
electncal mterface

Insulated wire

B- DC Power Supply B+ \

| DMM \

Figure 4 - Voltage drop and maximum current, test set-up
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Using the test current determined in step 5, measure and record the millivolt drop through 75 mm of the same wire type

and size used in step 1. This measured value will be used as the “deduct” value and subtracted from the measured test

h the interface mVD (see step 9)

NOTE: For attachment points exceeding 75 mm + 3 mm, the resistance of the alternate wire length shall be measured

d as the deduct value per step 6.

Choose the preferred method of taking measurements (soldered sense lead or probe) and document the method

chosen. In either case, the sense point T1 (Figure 4) must be soldered for all stranded cable. For direct connect type
connectors, T2 is attached to the direct connect terminal per 5.1.5. All millivolt leads must be no larger than 0.22 mm?

SAE INTERNATI
6.
value to establis
and use
7.
(24 AWG).
8.
stabilizes at the
manufacturer’s 1
9. Using the test cy

T+ and T2. Use these values in the equation below to calculate the voltage drop across‘the enti

case of direct co

Use these results to

NOTE: These vald
temperature
5214 Acceptang

Male blade terminal:

Pin terminal: Maximyim total connection voltage drop-is 1 mV/A

(Exception: see 5.4.

NOTE: The “after te|
the measursg

5.2.2 Maximum Test Current Capability

5.2.21 Purpose

This test is used to

Set the power supply for the current determined in step 5 and wait 30 minutes minimum to ensure that the test current

appropriate value. Allow sufficient ume for all other test equipment 10 warm,
ecommendations.

rrent determined in step 5, measure and record the millivolt drop (mVD).readings
nnect type connectors, T2 is attached to the “tail” of the direct connéect terminal (s
mVD Entire Connection = mVD (T1 - T2) - [mVD Deduct Value (see step 6)]
Total Connection Resistance’ = mVD Entire Connéction + Test Current
verify conformance to the acceptance criteria of 5.2.1:4.

es apply to both before and after environmental
humidity cycling, etc., or on field samples.

conditioning such

e Criteria (Values Apply Before and After Testing)
Maximum total connection voltage drop is 1.5 mV/A
B.4 for after coupling cycle(test acceptance criteria)

s5t” values for direct connect type interfaces are the “wire attachment to tail” (T1 to
d wire resistance.,

determine the maximum test current at which a terminal system can operate in

nd stabilize per the

between test points
e connection. In the
be 5.1.5).

as thermal shock,

2 in Figure 1) minus

a room temperature

environment before ¢

NOTE: A draft free environment is necessary to get accurate measurements.

T 1 mV/A=1mQ.

pxeessive interface resistance begins to occur This test is conducted with the terahinals in the housing.
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5222

5.2.2.3 Procedur

Equipment

Digital multimeter (DMM)

DC power supply (0 to 20 VDC at 0 to 150 A)
Current shunts (size as required, £1%)
Ambient temperature sensor

Data logger (as required)

1. Prepare six (at

sets-center pin f

least six male and six female) connector samples per 5.1.6 using 3 mm3\(12
osition #7 and three sets-blade positions #1, #3, and #5 will be monitored‘during

nnector and/or terminal cycling procedure per 5.1.7 if not already perforted on th
cord the voltage drop, at the expected maximum current capability of the CUT, th
bare the samples. This will be the “deduct” value subtractedifrom the measured

resistance. For testing direct connect type connectors, see 511.5.

chment points exceeding 75 mm £ 3 mm per, the extra wire resistance sha
bd per step 3.

r pin position #7 and three sets-blade positions #1, #3, and #5, connected in

gauge) wire. Three
this test.

e sample set.

rough 75 mm of the
alue to establish the

| be measured and

UT circuits in a draft free enclosure as shown in Figure 4. Use at least six mated connector pairs

series). Choose the

preferred methogl of taking measurements (soldered sense lead or probe) and document the method chosen. In either

case, the sense point T1 (Figure 4) must be soldered for-all stranded cable. Attach conductor ends

inuous series circuit. Attach the CUT to a non-conductive surface, such as wood
minimum of 50 mm between test'samples.

terminal pairs at 23 °C £ 6 C (room temperature). The ambient temperature se
ne as the test samples, 30 to 60 cm from the any sample under test.

" supply to zero amps’output and then turn on the supply and the DMMs.

minimum of-20-seconds) increase the power supply output until it is providing no
ximum currént capability of the CUT.

minutesfor the circuit temperature to reach steady state. Then record the ambient
pss.each terminal pair (T1 to T2 in Figure 4, less the millivolt drop of the wire as d

of the terminal pairs
or high temperature

nsor must be placed

greater than 50% of

temperature and the
etermined in step 3).

he-totalresistance-ofthe-terminal pairinterdacepersiep 9 of 5.2.1.3-

Repeat step 9 until 80% of the expected maximum current capability of the CUT is met.

step 8 after each incremental increase.

resistance of any terminal interface exceeds the “after test” acceptance criteria listed in 5.2.1.4.

2. Complete the co

3. Measure and re
wire used to pre
total connection
NOTE: For atta

subtract

4. Assemble the G
(three sets-cent
to form one con
plastic, leaving ¢

5. Test the sample
on the same pla

6. Adjust the powe

7. Slowly (taking a
the expected mg

8. Wait atleast 15
millivolt drop acr
Then calculate t

9.

10.

11.

12.

5.2.2.4

Acceptance Criteria

Increase the current by no more than 10% of the expected maximum current capability of the CUT and repeat step 8.

Continue to increase the current in increments of 5% of the expected maximum current capability of the CUT, repeating

For samples to be used in subsequent tests, repeat step 11 until the following condition occurs: The total connection

The maximum test current = The current at which any sample exceeds the “after test” acceptance criteria of 5.2.1.4 minus

10% of that current.
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523

5.2.3.1

Purpose

1008-hour Current Cycling

This test simulates the main function of the terminal over the expected life of the vehicle. Current cycling is an accelerated
aging test which electrically heats terminal interfaces and core conductor crimps, and then allows them to cool under no
current conditions, causing expansion and contraction that may affect connection resistance due to wear, oxidation,
inter-metallic growth, and stress relaxation.

5.2.3.2

5.2.3.3

1.

10.

Equipment

Digital multimeter (DMM)

DC power suppl
Current shunts (
Data logger (as
Procedure

Prepare six (at
sets-center pin

(0 to 20 VDC at 0 to 150 A, timer controlled)
Size as required, £1%)

fequired)

least six male and six female) connector samples per, 526 using 3 mm? (12
osition #7 and three sets-blade positions #1, #3, and #5.will be monitored during

gauge) wire. Three
this test.

Attach the millivglt leads in positions T+ and T2 as shown in Figure 4 For direct connect type conngctors, T2 is attached

to the direct con
Complete the co

At the maximum

for the sample preparation in step 1. This measured value will be used as the “deduct value”

resistance value)

NOTE: For atta
per step|

Assemble the ci
drop leads.

Test the set of s
placed on the sg

nect terminal (see 5.1.5). All millivolt leads mustbe no larger than 0.22 mm? (24 A
nnector and/or terminal cycling procedure per 5.1.7 if not already performed on th
test current determined in 5.2.2, measure and record the voltage drop through 75
in step 10.

:;181ent points exceeding 75 mm per side, the extra wire resistance shall be meas

” at the maximum-test current previously determined (see 5.2.2). Connect a data

amplederminal pairs at 23 °C + 5 °C (room temperature). An ambient tempera
me plane as the test samples, 30 to 60 cm from any sample under test.

% ”
Turn “ON” the power cnpply, nl\/ll\/lc, and-data Inggar_

WG).
e sample set.

mm of the wire used
o calculate the total

ured and subtracted

cuit shown in Figure-4 in a draft free enclosure. Set the power supply to provide 45 minutes “ON” and
15 minutes “OFF

logger to the voltage

fure sensor must be

After 30 minutes into the first “ON” cycle, record the interface millivolt drop readings (T1 to T2 in Figure 4) for each

terminal pair.

Cycle for 1008 hours taking readings at least once daily or as specified by the test request/order, 30 minutes into the
“ON” cycle, and at the conclusion of the test, 30 minutes into the final “ON” cycle. mV drop readings must be taken at
maximum test current.

For each set of data, calculate and record the total connection resistance by subtracting the deduct value (step 4) from
the T+ to T2 millivolt drop reading (step 8) and dividing the result by the test current (step 5).

11. Allow the samples to cool to ambient, and then complete the voltage drop test in 5.2.1.
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5234

Acceptance Criteria

The Voltage drop must not exceed the “after test” acceptance criteria in 5.2.1.4 for any data set.

5.3 Connector - El
5.31

5.3.1.1 Purpose

ectrical Tests

Isolation Resistance

This test verifies that the electrical resistance between any two cavities in a connector system will be sufficient to prevent
detrimental electrical conductivity between the various circuits passing through that connector system. This test is typically
done after other environmental stress tests to ensure that any contaminants that may have entered the connector during

testing are not suffig

sealed and unsealeq.

5.3.1.2 Equipmen
o Megohmmeter
5.3.1.3  Procedurd

NOTE: The test sar
prior envirory

Prepare three cq
mated with the p

lent to create an unintended electrical path. This test shall be performed on all ¢

t

hples shall rest in ambient environment for 23 hours prief to measuring isolation
mental conditioning.

nnector samples per 5.1.6 fully populated with«wires and terminals using 3 mm?
anel mount or direct connect receptacle

d of the megohmmeter, set to 500 VDC,.te.the bared conductor end of any circuit
mmeter lead to an adjacent circuit.

hmeter to measure the resistancebetween the adjacent circuits: Apply the test vo
e to the next circuit and repeat this process until all circuits in the CUT have beeg
cuits in the CUT. A minimum of 10 seconds stabilization time is recommended.

2. Connect one leg
the other megoh
3. Use the megohn
to stabilize. Moy,
from all other cir
4. Record the mini
5314

The resistance between every~-combination of terminals in the CUT must exceed 100 MQ at 500
terminals that may be separated by one or more vacant terminal cavities.

5.4 Connector -

Acceptange Criteria

um resistance measured and verify conformance to the acceptance criteria of 5.

chanical/Durability Tests

onnector types both

resistance after any

(12 gauge) wire and

in the CUT. Connect

tage, allow for meter
n tested for isolation

3.1.4.

VDC. This includes

541 Terminal Re

5411 Purpose

tention Force

This test determines the retention effectiveness of mating cable plug and the trailer tow connector receptacle terminals to
their respective housings.

54.1.2

Equipment

Insertion/extraction force tester with peak reading feature
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5.4.1.3 Procedure

Both the receptacle and/or cable plug terminals shall be subjected to a direct push in the direction of the mating interface to
a force of 175 N for 1 minute. The force is to be exerted on each terminal without sudden or jerking forces during the test.

All terminals in three

samples shall be tested.

NOTE: Secondary lock devices should be utilized if part of the design.

54.1.4

Terminals shall main

5.4.2 Polarization

Acceptance Criteria

tain their original position in the connector after testing.

Feature Effectiveness

5421 Purpose

This test ensures that the polarization feature is adequate to meet its intended purpose of preventing

connector housing
damage during incol

5.4.2.2 Equipmen

e Insertion force tqg

5.4.2.3 Procedurg

1. Test at least on
orientation.

2. A suitable mech
to a depth suffic

3. Secure the con
appropriate fixtu
connector in the

4. Engage the con
drawing is appl

connectors. Not¢ the indication-of the penetration detection device installed in step 3.

5424 Acceptandg

The connection syst

vith its intended mate, it also tests the adequacy of the polarization feature in
rect assembly attempts.

t

ster with peak reading feature

b sample set for each selected mis-orientation. Test at 90, 180, and 270 degre
anical or electrical means must be devised to detect penetration of one half of th
ent to contact any male terminal.

hector halves (or connector_and direct connect type interface) (one male and
fes of the force tester. Adjustthe force tester to attempt insertion of the male conn
orientation selected in step 1.
nector halves at a_uniform rate not to exceed 50 mm/min until the maximum forceg
ed. If no value is/specified, apply a maximum force of 3X the average valu

e Criteria

b must withstand a minimum mis-mating force of 200 N or three times the aver

ncorrect mating of a
preventing terminal

es from its intended

e CUT into the other

one female) in the
ector into the female

specified in the part
of properly mated

)
-

pge value measured

on a fully loaded, pr

perly mated connector without damage to the connector that would prevent subse

juent proper mating.

If sufficient mis-mating is achieved to allow contact with any properly installed male terminal in any position in its connector
housing, the polarizing feature(s) is considered to be inadequate.

5.4.3 Vibration/Mechanical Shock

5.4.3.1 Purpose

This test subjects a connector system to variable vibration simulating accelerated exposure to actual vehicle conditions.
Vibration and shock can cause wear of the terminal interfaces, intermittent electrical contact, and failure of mechanical

components of the ¢

onnector system.
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54.3.2

Equipment
Vibration table
Vibration controller

Accelerometers

gauge) wire. Three

uest/order.
e sample set.

f blade positions #1,

monics, dampening,

mal device mounting
bracket or mounting
to mount the device
dy. See Figure 5.

rized person. It is his

Sible to the mounting

5 mm sag relative to

5.4.3.3 Procedure
1. Prepare six (at least six male and six female) connector samples per 5.1.6 using 3 mm? (12
sets-center pin position #7 and three sets-blade positions #1, #3, and #5 will be monitored during this test.
2. Prepare each agsembly with all applicable parts and bundling and wire covering. See Figure 1for example of test
mounting arrangement. At least six samples are required unless otherwise specified in the test re
3. Complete the cannector and/or terminal cycling procedure per 5.1.7 if not already performed on tH
4. Measure the volfage drop of at least six (three sets of the center pin position #7 ahd-three sets 0
#3, and #5 connkcted in series).
5. Verify conformance of each sample connector assembly to the acceptance Criteria of the voltage dirop (5.2.1.4).
6. Construct a suitable mounting fixture using the following design criteria:
a. The mountipg fixture must be constructed and secured ‘e minimize added effects (har
resonance, ¢tc.).
b. Secure the panel mount connector directly to the molinting fixture. See Figure 5. Use the nor
feature(s) uged to secure the device in its intended vehicle location. Do not use any intervening
device. The mounting fixture must be fabricated-to include any cooperating features necessary
directly to it.
c. The conducfor attachment points must’be'900 mm £ 10 mm from the rear of the connector bo
7. Should an appligation arise that does ot lend itself to either situation described consult the autho
or her responsib|lity to devise a suitable method for attaching the CUT as directly and firmly as pos
fixture consistenf with the intended-vehicle mounting.
8. Securely attach the conducior bundle ends to the mounting fixture such that there is a 300 mm +
the bisecting plape of therattachment points. See Figure 5.
9. The sample groyp-shall be set up and monitored continuously for discontinuity per 5.1.9.
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Pan

el-mountor CuT
direct-connect I
type receptacle \

S00 mm + 10 mm —b‘

NOTE: lItis vital
will wea
housing

10. The test fixtures
11. Subject the CUT

perpendicular a
proceeding to th

12. CUTs mounted anywhere on the sprung portions of the vehicle. Vibration shall be 8 hours in each
es (XLY, Z) unless otherwise specified in the test request/order.

perpendicular ax

B next axis.

Trailer harness loop

Figure 5

to secure the conductors to their,r€spective connector housings. Terminals “float
r rapidly if the associated conductors are allowed unrestrained movement relatjive to the connector
system layout, and test set-up must be approved by the authorized person prior

to ten positive halfzsine wave pulses (5 to 10 ms duration at 35 G force) in each
es. Mechanical _shock and vibration testing may be completed in sequence for each axis before

Fixed Bracket
(off shaker

in their cavities and

fo testing.

pof the three mutually

of the three mutually

13. Record the res
of 5.4.3.4.

Table 2 - Vibration class 1 (PSD)

Frequency Power Spectral Density
(Hz) (g’/he)
5.0 0.00200
12.5 0.24800
77.5 0.00320
145.0 0.00200
200.0 0.01180
230.0 0.00032
1000.0 0.00002

Grms = 1.81

fts—of the—comtimuity omnitoring; mspect the €Y T amd-—verify conformmancetotte acceptance criteria
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Figure 6 - Vibration class 1 (profile)
5.4.3.4  Acceptange Criteria

At the conclusion of the test, verify conformance of each terminal pair and each sample connector asse

to the acceptance cr

1. Terminals must

step 4 above.

deformities, etc.

The terminals m
excessive platin

5.4.4 Connector [

5441 Purpose
This test evaluates t
5.4.4.2 Equipmen
No specific equipme

54.4.3 Procedurg

The connector @assembly must not show, with the aid of 10%,magnification, any evidence of ¢

teria of 5.1.9.4 (continuity monitoring) and to the following tests:

meet the acceptance criteria of the voltage drop test(5.2.1.4). Check the same

that could affect its functionality or severely‘degrade its appearance.

ust not show, with the aid of 10X maghnification, any evidence of deterioration,
j wear, etc., that could affect their functionality.

rop Test

ne ability of the panel)mount connection to withstand impact due to dropping on a
t

nt is reqlired.

mbly, as appropriate,

terminal pairs as in

eterioration, cracks,

cracks, deformities,

hard surface.

1.

2.

Ten samples are required. Assemble connectors with all parts to be used in the intended application.

Drop each sample three times (or as agreed upon by the supplier and user) onto a horizontal concrete surface from a

height of 1 m, orienting the sample in different directions each time. The responsible engineer may direct specific
orientations in order to expose areas of the design that may be vulnerable to damage.

5444

Acceptance Criteria

Samples shall meet the visual inspection acceptance criteria of 5.1.8.4.
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5.4.5 Coupling Force

5451 Purpose

This test determines the engagement forces between the trailer tow connector receptacle and mating cable plug.

5452

5453

1.

Equipment
Insertion/extraction force tester with peak reading feature

Procedure

Prepare six fully populated (at least six male and six female) connector samples per 5.1.6 using 3 mm? (12 gauge) wire.

2. Mount the asse
connector matin
to exceed 50 mn
Mate each conn

NOTE: The mated {
5454 Acceptang
The engagement for,
5.4.6 Uncoupling
54.6.1 Purpose

This test determines|

5.4.6.2 Equipmen
e Insertion/extract
5.4.6.3 Procedurs

1. Prepare six fully

2. Mount the asser
parallel to the ax

3. Measure and re

mbled cable plug and receptacle on a suitable fixture so the force is applied, p|
. Measure and record the peak force to fully mate the receptacle and cable plug
n/min. The connector is considered fully mated when the receptacle’s cover fatch f]
bctor pair only once.

amples under test may be used for the uncoupling force test (5.4.6).

e Criteria

ce shall not exceed 150 N.

Force

the disengagement forces between the&“trailer tow connector receptacle and mati
t

on force tester with peak reading feature

populated (at least'six male and six female) connector samples per 5.1.6 using 3 1

hbled cabte,plug and receptacle on a suitable fixture. The force in the following t
is of the-connector at a uniform rate not to exceed 50 mm/min.

cord\the peak force required to disconnect the cable plug after manually disenga

brallel to the axis of
at a uniform rate not
cature has engaged.

ng cable plug.

hm? (12 gauge) wire.

bsts shall be applied

jing the receptacle’s

cover latch feat

re.

4. Re-mate the sample under test. Measure and record the peak force required to disconnect the cable plug with the cover

latch engaged.

5.4.6.4

Acceptance Criteria

The unlatched uncoupling force shall not be more than 100 N.

The latched uncoupling force shall not be less than 100 N and while latched must release without damage to the vehicle

side.
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5.4.7 Cycle Cover Spring

5471 Purpose

This test determines the integrity of the spring which closes the trailer tow connector receptacle cover.

5.4.7.2 Equipment
¢ Any suitable cycling fixture
5.4.7.3 Procedure

Test 10 receptacle assemblies. Each cover shall be cycled to 2000 times open/closed to the full extent of its motion, not to

exceed 1200 cycles
after test.

5.4.7.4  Acceptandg

The force to move
measurement.

5.4.8 Coupling Cy

5481 Purpose

This test determines|

54.8.2 Equipmen

¢ Any suitable cyc

5.4.8.3 Procedurs
Prepare six (at least
on three sets-centel
conclusion of the ma
300 cycles per hour

54.84 Acceptandg

ber hour. The force to move the cover for the initial 10 degrees of motion shall be 1

e Criteria

the cover for the initial 10 degrees of motion after 2000 cycles;-shall be with

cle Test

the electrical integrity of the trailer tow connector.receptacle and mating cable ply
t

ing fixture

six male and six female) ¢onnector samples per 5.1.6 using 3 mm? (12 gauge) w
pin position #7 and three sets-blade positions #1, #3, and #5 will be measu
ting cycles. The SAEJ2863 plug and receptacle shall be mated and unmated at
for 2000 cycles.

e Criteria

Voltage drop no greater than:5-mV/A on any terminal interface in the CUT after 2000 mating cycles.

5.5 Connector - E

hvironmental Tests

neasured before and

n 10% of the initial

g during cycling.

re. The voltage drop
red per 5.2.1 at the
a rate not to exceed

5.5.1

5.5.1.1 Purpose

Thermal Shock

This test subjects the connector assembly to extreme temperature cycles that cause expansion and contraction of the
various materials used in the connector system. This is intended to produce accelerated wear at the terminal-to-terminal
interface.

5.5.1.2 Equipment

Temp chamber(s) (-40 to +85 °C)
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55.1.3

1.

Procedure

Prepare six (at least six male and six female) connector samples per 5.1.6 using 3 mm? (12 gauge) wire. The voltage

drop on three sets-center pin position #7 and three sets-blade positions #1, #3, and #5 will be monitored during this
test. Assemblies must include all applicable parts (covers, wedges, TPAs, PLRs, etc.). Number each mated connector

and the samples are not touching each other.

pair.

2.

3.

4,

5. Set the tempera
30 minutes.

6. Atthe conclusio
to complete the
coldest to the hd

7. At the conclusio
It is important to
samples to cold

8.

9. Measure the vol

least three sets

10. Verify conformance to the acceptance criteria (5.5.1.4).

5.5.1.4  Acceptandg

1. At the conclusid

appropriate, to the acceptance criteria.of.the voltage drop test (5.2.1.4).

The connector &
deformities, etc.

5.5.2 Temperaturg¢/Humidity-Cycling

55.21 Purpose

Repeat steps 6 and 7 an additional 99 times.

Complete the Connector and/or terminal cycling procedure per 5.1.7 if not already performed on the sample set.
Verify conformance of each mated sample assembly under test to the voltage drop test acceptance criteria (5.2.1.4).

Place the samples in the chamber so that there is no substantial obstruction to air flow across and around the samples

lure chamber to -40 °C. Allow the chamber to stabilize, and then cold soak the s

h of the 30 minute cold soak, transfer the samples to another environment set to +
ransfer of all samples from the cold to hot chamber (or, optionally; tOtransition o
ttest extreme) in less than 30 seconds. Allow the samples to heat-soak for 30 min

n of the 30 minute heat soak, transfer the samples to anotherenvironment set to

complete the transfer of all samples from the hot to cold.chamber in less than 3
soak for 30 minutes.

tage drop per 5.2.1. At least nine blade typé and three pin type terminal pairs m
bf the center pin position (#7) and three sets of blade positions #1, #3 and #5 (mc

e Criteria
n of the test, verify conformance of each terminal pair and each sample con

ssemblies must ‘not show, with the aid of 10X magnification, any evidence of
that could affect their fit or function, or distort their appearance.

bmples an additional

85 °C. It is important
ne chamber from the
utes.

he minimum -40 °C.
) seconds. Allow the

ust be measured. At
nitored previously).

nector assembly, as

eterioration, cracks,

This test simulates actual operating conditions using temperature and humidity variations as aging mechanisms for
evaluation of a connector system’s electrical durability. High humidity and temperature can promote galvanic and electrolytic
corrosion of the terminals which may cause electrical and mechanical degradation. Temperature cycling promotes relative
movement of the contact surfaces that can cause wear and fretting corrosion. Certain plastic materials may also degrade.
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5.5.2.2 Equipment

o Data logger

e Temperature chamber(s) (-40 to +85 °C, 0 to 95% relative humidity)

5.5.2.3 Procedure

1. Prepare six (at least six male and six female) connector samples per 5.1.6 using 3 mm? (12 gauge) wire. The voltage
drop on three sets-center pin position #7 and three sets-blade positions #1, #3, and #5 will be monitored during this

test. Assemblies must include all applicable parts (covers, wedges, TPAs, PLRs, etc.). Number each mated connector
pair. Prepare three additional samples to be used as described in step 7.

2. Complete the cc1nnector and/or terminal cycling procedure per 5.1.7 if not already performed on-tHe sample set.

3. Verify conformance of each mated sample assembly under test to the voltage drop test acceptandge criteria (5.2.1.4).

4. Place the samplés in the chamber so that there is no substantial obstruction to air flow acfoss and faround the samples,
and the sampleq are not touching each other.

5. Set the temperajure chamber to -40 °C. Allow the chamber to stabilize before proceeding.

6. Cycle the test sgmples 40 times using the cycling schedule shown in Figure 7. Extended transition times may be used
as long as the dyvell times at temperature are maintained. The cycle begins with the sample at -40 C and un-controlled
relative humidityl Completion of the schedule shown in Figure 7 will constitute one cycle. Use 85|°C as the maximum
ambient temperature for hours 5 through 7.

7. Using the three pdditional samples mentioned in step 1 desighated for that purpose, complete the connector/terminal
retention force tgst (5.4.1.3), steps 4 through 6, but do notincrease the force above 90 N. Test thre¢ samples (minimum)
to complete the|terminal extraction test. Each cavity dgc¢ation must be tested at least once but pot all cavities in all
housings need tp be tested.

8. Verify conformance to the acceptance criteria 0f5.5.2.4.
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Figure 7 - Temperature/humidity cycling schedule

5.5.2.4  Acceptange Criteria

NOTE: If samples are-te-be-subjectedto-furthertesting—the-following-steps-may-be-deferred-untitHhat additional testing is
complete.

1. At the conclusion of the test, verify conformance of each terminal pair and each sample connector assembly, as
appropriate, to the acceptance criteria of the following tests:

a. voltage Drop test (5.2.1.4). Measure all terminal pairs under test.
b. Isolation resistance test (5.3.1.4).

2. The connector assemblies must not show, with the aid of 10X magnification, any evidence of deterioration, cracks,
deformities, etc., that could affect their functionality or distort their appearance.
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5.5.3 High Temperature Exposure

5.5.3.1  Purpose

This test evaluates the effects of long-term exposure to elevated temperature on connector assembly components. Thermal
aging may cause changes in metal and plastic materials, including stress relaxation in important flexing members of the
terminal or its connector. These changes may be detrimental to electrical and physical performance.

5.5.3.2 Equipment

e Temperature chamber(s) (+85 °C)

5.5.3.3 Procedure

1. Prepare six (at Ieast six male and six female) connector samples per 5.1.6 using 3 mm? (12 gauge) wire. The voltage
drop on three segts-center pin position #7 and three sets-blade positions #1, #3, and #5 will-be rmonitored during this
test. Assemblieg must include all applicable parts (covers, wedges, TPAs, PLRs, etc.). Number edach mated connector
pair.

2. Complete the cannector and/or terminal cycling procedure per 5.1.7 if not already/performed on tHe sample set.

3. Verify conformamce of each mated sample assembly under test to the voltage drop test acceptande criteria (5.2.1.4).

4. Set the temperajure chamber to +85 °C. Allow the chamber to stabilize\before proceeding.

5. Place the samplgs in the chamber so that there is no substantialcobstruction to air flow across andjaround the samples,
and the sampleq are not touching each other. Leave the samples in the chamber for 1008 hours.

6. Sample evaluatipn is required only end of the test.
5.5.3.4  Acceptange Criteria

At the conclusion of fhe test, verify conformance of each terminal pair and each sample connector assembly to the following:
a. The voltage drop test (5.2.1). Measure all terminal pairs under test.
b. The visual inspegtion (5.1.8).

5.5.4 Fluid Resistance

5541 Purpose
This test evaluates fhe_mechanical capability and compatibility of a connector system when immerged in various fluids
commonly found in land_around road vehicles Since the same materials are commanly used for nlimerous connection

systems, the use of surrogate data is acceptable for this test. If surrogate data is used, all references to the original test(s)
shall be included in the test report.

5.5.4.2 Equipment
e Laboratory fume hood
e Stainless steel tanks or Pyrex beakers

e Explosion-proof heat chamber


https://saenorm.com/api/?name=e602359c61b3bd11d213519ffeef6d77

SAE INTERNATIONAL J2863™ FEB2023 Page 27 of 34

5.5.4.3 Procedure

1. Prepare six (at least six male and six female) fully populated connector samples per 5.1.6 using 3 mm? (12 gauge) wire.
Assemblies must include all applicable parts (covers, wedges, TPAs, PLRs, etc.). Number each mated connector pair.

2. Completely submerse at least one test sample in each fluid listed in Table 3 for 30 minutes. Fluids are to be stabilized
at the temperatures indicated. A fresh sample is to be used for each fluid and each sample is to be submersed in one
fluid only, unless otherwise requested by the authorized person.

3. At the conclusion of the submersion period, remove the sample from the fluid. Do NOT shake off any excess fluid. Use
care not to splash any fluid on unintended surfaces. Leave the samples wet and store them in a suitable container or
area at lab ambient temperature for 7 days. Do not allow samples submersed in different fluids to touch each other and
do not allow any dissimilar fluid drippings to intermingle.

4. Atthe conclusiorlu of the storage period, samples may be dried sufficiently to allow inspection and, tglavoid contamination
of test apparatus.

5. Verify conformance of each test sample to the acceptance criteria of 5.5.4.4.
CAUTION: Follow all Federal, state, and local safety regulations, standards, and procedures when pefforming this test.

Table 3 - Fluid test

Fluid Specification™ Test Temp

Gasoline ISO 1817, liquid C 23°C+5°C
o .
Diesel fuel 90% ISOO1817, Oil No."3 + 23°C + 5 °C
10% p-xylené

Engine oil ISO 1817,Qil No. 2 50°C+3°C

85%\Ethanol + o o
Ethanol 15%,ISO 1817 liquid C 23°Cx5°C
Washer fluid Commercially available 23°Ct5°C

* Solutions are determined as percent by volume.

5.5.4.4  Acceptange Criteria

There must be no vigible degradation?;"cracking, or loss of mechanical function evident on any test sample, examined with
the aid of a 10X magnifying glass;

2 Swelling of cable and seals is permissible, within the limits of that specific material specification.
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