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3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

3.9

3.10

Scope—This SAE Standard defines test methods and general requirements at all phases of development,
production, and field analysis of electrical terminals, connectors, and components that constitute the direct
connection to the storage battery of road vehicles having 42 volt (nominal) electrical systems.

References

Related Publications—The following publications are for information purposes only and are not a required
part of this document.

SAE PuBLICcATIONS—Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.
SAE J311—Fluid for Passenger Car Type Automatic Transmissions

SAE J11¥7—Baftery Cable
SAE J1128—Low Tension Primary Cable
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Definitions—Terms defined in the definitions or abbreviations sections are . capitalized (ie., Room
Temperature, |PLR, etc.)
Acceptance Criteria—Generally, this is the final section in each test description It specifies tHe requirements

that all test sa

Authorized R
production an
the authority.
final decision

mples must meet during or at the conclusion of that test.

erson—Cne person will be responsible as the final-althority for releasing a
d/or for testing that part. Such persocn may delegate-awuthority for testing that par
[The Authorized Person, as used in the Specification,'is the person with authority
as to any question arising during testing to this® Specification or for any devia

requirement gf this Specification. Such Authorized Person igresponsible for documenting any d

authorizes frd

m this Specification. This documentation must be included in the final test report.

BladeTerminal—This metal blade or pin inserts into"the Receptacle Terminal. The Blade tern

the Header C

bnnector assembly

Engaging Farce—The force required to tmate a separate pair of contacts (terminals) or a con

test gage.

Extraction F«
connector.

Receptacle (

bree—T he force required to completely remove an individual contact (terminal) frg

bonnector—-<Lhis connector houses the Receptacle (Female) Terminal(s).

Header Connector—A' connector system that utilizes one or more fixed Blade Male Terminalg

housing. The|

notsmating ends of the terminals are usually soldered to a printed circuit bg

given part for
f. or may retain
for making the
tions from any
eviation hefshe

fminal is part of

act and mating

M its cavity ina

inserted into a
ard or connect

internally to the-device.

Insertion Force—The force required to insert an individual contact (terminal) into its cavity in a connector.

Leakage—Refers to current passage between two or more conductors separated by a normally non-
conductive medium when sufficient voltage potential exists between the conductors. By increasing the potential
to 500 volts DC or more, the current flow, or Leakage, becomes measurable even though at a micro or nano-
ampere scale. Leakage measured at a known voltage is useful in estimating contact air gap and detecting
contaminants without specimen disassembly.

Mating Force—The force required to mate Blade and Receptacle Connector halves or to completely seat a
connector in a device Header or receptacle.
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3.11 Maximum Current Capability—This is the maximum current carrying capability at Room Temperature for a
specific combination of terminal size, conductor gage, insulation type, etc. This value must be derated for
actual conditions in the expected application.

3.12 Mechanical Assist—This is a device used to minimize the operator effort required to mate two connector
halves or a connector to a header. Typical means are a bolt, cam, or lever.

3.13 Power Pin—This is the primary current conducting terminal or pin for the battery connector.
3.14 Receptacle Terminal—This electrical receptacle receives the Blade or pin terminal.

3.15 Room Temperature—23 °C + 5 °C.

3.16 Sense Pin—This is the battery connector terminal or pin that services the temperature~arid/or disconnect
sense functign. This pinis low current. When connectors are mated, it must engage after'the Ppwer Pin. When
connectors afe unmated, it must disengage before the Power Pin.

3.17 Soak—Referg to a time pericd during which the device under test is expesed to stateq environmental
conditions, guch as temperature, humidity, current flow, etc. This exposlre“may be for the purpose of
conditioning {he sample prior to another test, or may itself form part of a giverrtest.

3.18 Special Tool—A tool specifically designed to mate and/or un-mate. a<onnector, or to insert gnd/or remove a
connector tefminal or other component.

3.19 Total Connegtion Resistance—This is the electrical resistance of one terminal-to-terminal interface plus the
resistance of the conductor to terminal grip for each términal. For Header type connegtions, only the
resistance oflthe one conductor to terminal grip is inclided. Included is the “bulk resistance’| of the terminal
material itself

3.20 Un-mating Rorce—The force required to un-mate Blade and Receptacle Connector halves|or a connector
from a devicg Header or Blade Connector.

4, Abbreviations

CPA ConnecterPosition Assurance. This is a secondary lock on the lock that holds the two
halvegaf-a connector together or holds a connector to an electrical deyice. Usually an
optional device, it prevents accidental release of the connector lock and serves as an
indicator of full connector mating.

CT/A Continuity Totalizator/Analyzer. A made-up test device composed of A data analyzer
and a continuity monitor.

cuT Component Under Test

DMM Digital Multimeter

MVD MilTivolt Drop.

PLR Positive Latch Reinforcement. Alsc known as a Wedge, Spacer or Terminal Position

Assurance (TPA) feature. It is installed or seated after the terminals are inserted into
their housing to assure that the terminals are properly positioned. It either reinforces
the primary terminal locking mechanism or provides a separate redundant terminal

lock.
RH Relative Humidity.
TPA Terminal Position Assurance. See PLR.
TUT Terminal Under Test.

WEDGE/SPACER  See PLR.
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5. Test and Acceptance Requirements

51 General

5.1.1

51.1.1

5112

5113

5114

5115

5.1.2

5121

(GENERAL TEST INFORMATION

Default Test Tolerances—Default tolerances are as follows and are expressed as a percentage of the
nominal value unless otherwise indicated:

a. Temperature = +3°C

b. Voltage = 2%

c. Current = 1%

d.  Resigtance = 1%

e Length = 1%

f. Time = 5%

g. Force = +b%

h.  Freguency = 5%

i. Flow Rate = £5%

j.  Relatjve Humidity = +5%

Defauit Tzast Conditions—\When specific test conditions are not given either in the
specificatjon, the test request order or elsewhere in this specifieation, the following basic
apply:

a. Roonp Temperature = 23+£5°C

b. Relatjve Humidity =  Ambient

c. Voltage = 420+1.0VDC

Samples

a. Mininpum sample sizes are given foreach test in this specification. A greater number

be re
this 4
teste
groug
Speci

fuired by the test request/order. However, no part or device may be represented
pecification unless the minimum sample size has been tested, and all samplg
|l have met the applicable ‘Acceptance Criteria for that test. It is never permissible
. then select the minimum sample size from among those that passed and rep
fication has been(mét.

b.  Number and appropriately identify all samples

broduct design
conditions shall

f samples may
as having met
s of the group
to test a larger
fesent that this

Equipment—Neitherthis list nor the list in each test section is all-inclusive. It is meant to highlight

specialize
laborator

d equipment or devices with particular accuracy requirements. Many other item
eduipment and supplies will also be required. See Table 1.

s of customary

Sense Fins—This specification is used primarily to test the performance capability of high current battery
connections and terminals used with 42 volt electrical systems. Any low current (sense) terminals residing
in this battery connection shall also be tested and shall meet the requirements of this document.

VISUAL INSPECTION

Furpose—This test is used to document the physical appearance of test samples. A comparison can then
be made with other test samples. A person with normal or corrected vision and normal color sensitivity
under cool white fluorescent lighting can accomplish examinations in most cases. 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.
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5122 Equipment

Camera
Video Re

corder

Magnification Apparatus (as required)

TABLE 1—EQUIPMENT

Item Description Requirements(!
1 DC Power Supply 0-650 A
(Regulated)

2 Micro-ohmmeter Must use either offset compensation or current reversal methods to megsure resistance
0-20 mv
0-100 mA

3 Digital Multimeter Capable of measuring the following at an accuracy of <0.5% effull scalg:

(DMM) 0-50 Volts DC

0-10 Megohms

4 Current[Shunts 100 mA or as required with accuracy of £1% of nominél

5 Millivolt [Meter Capable of measuring 0-100 mV DC at <0.5% full 'scale

6 Thermgcouple Type “J” or “T” and as required

7 Insertiop/Extraction Force Tester Capable of <1.0% accuracy, full scale with’peak reading feature

8 Data Ldgger As required

9 Temperpture/Humidity Chamber -40°Cto90°C
0% to 95% RH

10 Temperpture Chamber —-40°Cto 90 °C

11 Vibratioh controller As required

12 Vibratioh Table As required

13 Pressure/VMacuum Source As required

14 Megoh:lweeter Capable of mgasuring =100 Megohms at 500 Volts DC + 5% accuracy

1. Use ofequ

pment with a lesser range is acceptableg forspecific tests where the required range for that test can bg

equipment rgnge specified does not preclude use ofjequipment with a larger range, but the accuracy must remain
specified tolgrance. For example, a DMM witha range of 0-100 volts could be substituted for one specified as 0-50)

the provision|that the accuracy could be maintained as +0.5% of the 50 volts full scale, or 0.25 volts, not 0.5% of th
full scale of the substituted equipment.

The measurgment technigue knowmn as‘the Kelvin or 4-Wire Ohm method should be used as applicable in all resist
age drop mepsurements in this«Specification. This is a measurement technigue that places the test probes ahead
current conngctions to eliminatethe voltage drop associated with the power connections. It eliminates measurement errors
due to the squrce current.present in the test leads when using the 2-Wire Ohm method.

5123 Procedu

=

met. The
ithin the

volts, with
e 100 volt

bncefvolt-
f the high

in detail any

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.
b. After testing andfor conditioning, re-examine each test sample and note in detail any observable
changes, such as swelling, corrosion, discoloration, contact plating wear, physical distortions, cracks,
etc. Compare the tested and/or conditioned samples to the control samples, the videos, andfor the
photographs, recording any differences in the test report. The Authorized Person will need to provide
an additional sample for this purpose.

5124 Acceptance Criteria—All samples must be free of defects that could affect the electrical or mechanical
performance of the part or degrade its long-term performance.
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5.2 Terminal—Electrical Tests

5.21

5211

5212

5213

5214

522

5221

5222

5223

5224

Dry CIRcU

ENGAGE/DISENGAGE CONDITIONING PROCEDURE

Purpose—This procedure simulates terminal wear and deformation expected during normal assembly and

service d

uring the life of the vehicle and battery.

Sample Size—As required

Procedure

NOTE— When samples are subjected to a series of tests as in 5.6 Flow Charts, this conditioning

a. Mandally engage and disengage each test sample a total of 24 times. Verify)that

Assis
withd
cente
b Re-c
c. Com

Acceptar

Purpose
Power Pi

This test
terminal

Since it fests for the presence of thin instlating films that may have developed on the g

during fig
performe|

Samples
Crimp thg

Equipme
100 mA.

Proceduie

MPrOCEUTTE 1S 10 e JoTe Onty OTee tat the first procedure wheTe it s cattedfory

t features are fully actuated with each engagement and disengagement, “\On tg
ut plastic connectors, use caution to assure that mating and un-mating-is dong
brlines to prevent side pressure that may distort either terminal.

bnnect the sample for testing

blete the visual inspection (see 5.1.2)

ce Criferia—Samples shall meet the Acceptance Criteria of the Visual Inspection
T RESISTANCE

—This test applies only to the 2.8 mm Sense RBins. It does not apply to the positi
s due to the high voltage/current at which.thiey operate.

bair under low energy (dry circuit: 20'mV open circuit voltage and 100 mA current

Eld service or environmental Aype stress tests, it is important that no cther e
 on the samples prior to thistest

—Samples consist of 10 mated pairs of terminals crimped to the largest size
e samples per the manufacturer.s specifications.

NOTE—

Ny Mechanical
rminal samples
along terminal

(see £5.1.2.4)

e and negative

determines the combined resistance ofthe conductor crimp and the contact intefface of a mated

imit) conditions.
ontact surfaces
ectrical test be

ire appropriate.

hi—Micro-ohmmeter that limits the open circuit voltage to 20 mV and limits the clirrent applied to

bmitted for this

NOTE—

NOTE—

Talke cara tn avnid omy mochanical Aictiirbanecas Af matod torminal comnloc o)
ek 10— oHo—eHy—HeoHeHce et HHesteE—teHHHHe—s<H P!

test. Such disturbance could rupture any insulating film that may have developed on the contact

surfaces.

If for any reason the terminals, when submitted for this test, are already contained in their mated

connector housings, do not disconnect them unless otherwise directed by
Person. For terminals in mated connector housings, omit steps a and f.

If the samples submitted for this test have already been subjected to any other el

the Authorized

ectrical test, the

purpose of this test has likely been defeated and the Authorized Person must be contacted for

approval before proceeding.
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a.

For virgin terminals, record the crimp height and width of each terminal. Do NOT mate the terminal
pairs until after the millivolt leads have been attached, as directed in Step d. For terminals that have
been subjected to prior testing, do not disconnect their connector housings or remove any terminal
from its housing.

Measure and record the resistance across 75 mm + 3 mm of the conductor to be used for the test.
Record the conductor resistance.

Choose the preferred method of taking measurements (soldered sense lead or probe) and document
the method chosen. In either case, the sense point T, (Figure1) must be soldered for all stranded
cable.

NOTE— For setting up the Header Connector sense terminal for testing, the general rule is to connect

one of the millivolt test leads at the point where the Header or device terminal attaches to the
circuit board or similar point in the device. The bulk resistance of the terminal “tail” is measured
aTdSubtractedduring the conmection Tesistance catcutation:

t may be more convenient to attach the millivolt leads at a common, distgnce from the
connection to be measured.

Page 8 of 33

Therefore, in situations where there is more than 50 mm from the ipoint of
connection nearest to the Header or device to the point where the/terminal “ta
connects to the device, these two options are available. (1)(Attach the milli
convenient common distance 30 to 50 mm from the contact to.be measured. Thg
pulk resistance of the selected common length when calculating the resistance of
Header or device connection. (2) Measure bulk resistange of the individual Head
component buss bar from the connection to be measuyed to the point of millivolt le
bBnd subtract this resistance when calculating the resistance of the associated He
Connection.

Vhen attaching millivolt leads, take care that’the heat applied does not dama
cause stress relaxation in any connection component. Application of an approp

contact in the
I” or buss bar
olt lead at a
n subtract the
he associated
er terminal or
ad attachment
ader or device

ge platings or
fiate heat sink

may be advisable. Refer to Figure 1.

T, /— Header

T,

Printed circuit board or battery
connection points

— N
Attach the millivolt leads if applicable in positions T4 and T, as shown in Figure 1. All millivolt leads
must be no larger than 0.22 mm? (24 AWG).

Prior to mating the test terminal pairs, provision must be made for mounting them on an electrically
non-conductive surface in such a manner that the mechanical stability of the Blade to Receptacle
interface can be maintained.

Carefully mate the test terminal pair to the appropriate depth. Use caution to assure that mating is
done along terminal centerlines to prevent side pressure that may distort either terminal. Secure the
TUT to the mounting surface so that the correct insertion depth is maintained throughout the test.
Measure and record the resistance between T4 and T,, as shown in Figure 1 Then deduct the
conductor and bus bar resistances to find the total connection dry circuit resistance.

Verify conformance to the Acceptance Criteria 0of 5.2.2.5
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5225 Acceptance Criteria—The Total Connection Resistance calculated in step h shall not exceed 10 m

523

5231

5232

5233

5234

1008 HoUR CURRENT CYCLING

Purpose—This test simulates the main function of the power terminal over the expected life of the vehicle.
Current cycling is an accelerated aging test that electrically heats terminal interfaces and core conductor
crimps, then allows them to cool under zero current conditions. This causes expansion and contraction
that may affect connection resistance due to wear, oxidation, inter-metallic growth and stress relaxation.
Results of this test are NCT to be used for actual terminal application in a vehicle.

Samples—10 mated pairs.

Equipm

Digital Mpltimeter (DMM)

AC or DG Power Supply (timer controlled)
Current dhunts (Size as required)
Thermocpuples

Data Logger (As required)

Procedu

sens
Blad
J236
{Cab
are 2
Num
of ea
Com
this 4
Meas
Using
and i
Milli
prefe
meth
appli
Recs
All m
cond

Conduct this test in an open bench, draft free environmefitat 23 °C + 5 °C. An ambi

t

=

br must be placed on the same plane as the test samples, 30 to 60 cm from the n
bTerminals are made to production intent design<and base material and plated wit
5-1. For purposes of validating the 42 volt battery interface, cable size is 32 mm?
e size must be recorded) Crimp samples tothe manufacturer.s nominal specificat
00 mm long.

ample set as part of earlier testing.

ure and record the voltage. drop across 75 mm £ 3 mm of the conductor to be u
the expected Maximum Current Capability of the TUT in combination with that
hsulation type.

clt readings may be  taken by attaching sense leads or by probing with test p
rred method of\taking voltage readings (solderedAvelded test lead or probe),
od chosen{Attach the millivolt leads (if used) to the terminals as shown in Figd

ent temperature
parest sample.
N silver per SAE
to 35 mm®.
ons. Test leads

per each terminal pair. Then record crimp height and width of a representative gfoup of samples
ch terminal.
blete the Engage/disengage Conditioning Procedure per 5.2.1 if it has not alread

v been done on

sed for the test,
conductor size

'obes. Choose
and record the
res 2 and 3 as

cable.  Aftach the thermocouples to the hottest external point of each mated paif
ptacle Terminal). Experimentation may be needed to locate the point of maxim

Lictor ends of the sample assemblies to form one continucus series circuit from sal

{usually on the

m temperature.
illivelt-teads and thermocouple leads must be no larger than 0.22 mm? (24 AVVLE) wire. Attach

ple to sample.

Attach the assembled circuit to a non-conductive surface, such as wood or high temperature plastic,
leaving a minimum of 50 mm between test samples.
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FE:

DC Power Supply

oG

DM @[DIMM]@
+ = + =
@ ®
f P 0.060 mm

Current Shunt

Z@: @E]:Q

See Detail — Figure 3

To power supply
or next sample (+)

NOT TO SCALE

=i =g

FIGURE 2—CURRENT CYCLING TEST SET-UP

Male terminal buss bar
per male terminal specification

Thermeocouple
attachment point

T| {probe or solder/weld

sense lead)

60 mm = 5.0
between terminal
contact points

o power supply
or next sample (-)

-——*-L—?S mn £ 5.0

LaA A
EAVAYZLLILI e mu v A v

cable length between termin

17.0-30.0 mm

— T, {probe or solder/weld

sense lead)

NOT TO SCALE
FIGURE 3—Typical Test Sample Arl

-
als

rangement

NOTE— This test may be interrupted once every 5 days to accommodate weekend laboratory hours
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g. Test the set of sample terminal pairs at 23 “C. (Room Temperature).
h.  Using the following schedule, cycle for 1008 hours taking temperature and MV drop readings at least
once daily or as specified by the test request/order, 30 minutes into the 'ON' cycle, and at the

concl

usion of the test, 30 minutes into the final “on” cycle.

600 amps for 10 seconds
120 amps continucus for 44 minutes and 50 seconds

15 m

inutes off, for a total of 1 hour

Complete 1008 total cycles (42 days)

These amperages are intended for validation of the 42 volt battery connection using 32 or 35 mm

2

cable. Other cable sizes may be tested in addition to this depending on specific application
requ' sments—Current level PRay. nead tn he ar‘lJil isted-inthese-cases-

i. Verify conformance to the Acceptance Criteria 0f 5.2.3.5.

5235 Acceptarjce Critetia

a. The measured temperature of any mated terminal pair must not exceed 2’50 “C rise gver ambient for
any reading during the test.

b.  The galculated Total Connection Resistance shall not exceed 0.50 myfor any reading dpring the test.

5.3 Connector—Mechanical Tests

5.3.1 TERMINAL—HCONNECTOR INSERTION/EXTRACTION FORCE

5311 PurposetrThis test is done to ensure that the Insertieti-Force of a terminal into its connegtor cavity is nct
greater than the column strength of its associated ¢onductor and is also low enough to |allow easy and
consistent production assembly.

Extractiop Force testing is done to ensure that the terminal is retained in its housing with sufficient strength

to withstand the rigors of the wiring harness and vehicle assembly processes.

5312 Samples

a. At lepst 10 Receptacle Power and Signal terminals and connectors are required for|lnsertion Force
testing.

b. Machine crimp 10.samples each of Power and Signal Terminals to the manufagturer.s nominal
specfication usingthe smallest conductor size and insulation type applicable to the degign. Crimp both
the cpnductorand insulation grips. Assemble the terminal with all appropriate conductdr seals.

c. At lepst 20 Receptacle Power and Signal terminals and connectors are required for Bxtraction Force
testing,.Connectors are to be tested in “dry as molded” condition and should be protected from high
humigdity’and heat levels between the time they are molded and the time they are testeq.

d. Repeat Step 2 using the largest conductor size and insulation type applicable to the design.

5313 Equipment

a.

Insertion/Extraction Force Tester

b.  Temperature/Humidity Chamber (May be required)
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5314 Procedure

a. Insertion Force:

—

Number each terminal and record crimp height and width. Number each connector.

2. Secure the connector shell in an appropriate fixture.

3. Secure the terminal sample in the force tester by gripping the conductor 2 cm behind the back edge
of the terminal. For terminals requiring a gripping distance other than 2 cm, obtain approval from the
Authorized Person.

4 Adjust the force tester to insert the terminal straight into the connector at a uniform rate not to
exceed 50 mm per minute. Use a fresh terminal and connector sample for each insertion and test
each terminal until at least 10 terminal samples have been tested.

} HAsEe e Fre #al sample to be

D N is reached.

bck (PLR, TPA,

back extraction
ase the pullout
er or 100 N for

Sepse Pins.
7. Repord the force required to pull the terminal out of each terminal cavity along|with the cavity
number and the connector number. If theecnductor breaks or pulls out of the terminall grip before the
terminal is pulled from the connector, record this force together with a note as to what happened.
8. Verify that the forces obtained in Stey'f conform to the Acceptance Criteria of 5.3.1.3 for each cavity
tested.

5315 Acceptance Criteria

a. Insertion:

1. The maximum kisertion Force for a terminal with a <1 mm? conductor core is 15 N.
2. The maximurminsertion Force for a terminal with a >1 mm? conductor core is 30 N.
3. Nejther the-achductor nor the terminal may buckle during the test.

4. The foptard stop must withstand a push-through force of 50 N.

b, Extraciien. Minimum Extraction Force of a ferminal from its cavity shall meet the velues shown in
Table 2:

TABLE 2—TERMINAL—CONNECTOR MINIMUM EXTRACTION FORCE

Primary and Secondary Primary and Secondary
Primary Lock Lock (Newtons) Lock {(Newtons) after High Temperature
Terminal Size (Newtons) (moisture conditioned)m Exposure (see 5.5.3)
<2.8 mm 60 90 48
Battery Power terminal 150 200 150

1. The forces specified int he Acceptance Criteria must be met regardless of the moisture content of the connector housing
material. Additional testing with moisture-conditioned parts maybe required for connectors made with plastics subject to
significant moisture absorption.
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532

5321

5322

5323

5324

CONNECTOR-CONNECTOR MATING/UN-MATING FORCE

Purpose—This test determines the Mating/Un-mating Forces associated with manual mating and un-
mating of complete connector assemblies. The force measured is the required force to manually operate

the

Mechanical Assist in mating and un-mating the fully populated connector. Mating Forces are an

important consideration in determining the suitability of a given connector design for use in production. Un-
mating Forces are important in determining serviceability of the design and ensuring the connection will
stay mated for the service life of the vehicle.

Samples

a.

Equipmgnt

a.
b.

Procedufe

a.

n

b.

1.

2.

10 Receptacle and 10 header (Blade) connector and termmal assernbhes are requwed Machine crimp
sam ' bsign.  Use the
manypfacturer.s nominal crimp specification. Crimp both the conductor and insulationigrips. Assemble
the gonnector with all appropriate conductor seals.
Completely assemble (but do not mate) all connector halves (both Blade and Receptacle) using all
applicable components such as terminals, wedges, and seals.

Force Tester
Temperature/Humidity Chamber (May be required)

Mating Force

Secure the connector halves (one header«and one Receptacle) in the appropriatg fixtures of the
forpe tester. Manually start the insertion.until the lever or cam can be engaged and then apply the
forpe to the cam or lever at the mid point'on the thumb or finger grip.
Ingrease the Mating Force at a unifortn rate until complete mating occurs. Test all sapmples.

Rgcord the force required to completely mate each set of connector halves into theif locked position
and use these values to vernify, conformance of each connector pair to the Acceptance Criteria of
5325

Un-Mating Force

This test uses thé.same samples as in 5.3.2.4 Step a. If the test equipment permits, each sample
mgy be mated@nd then unmated without removing it from the force tester.
HaAIf of the samples (at least 5) are to be tested with the connector cam lever fully engaged. For this
group, completely un-mate the connector halves by applying a uniform force| parallel to the
cefnterlines of the fully mated connector halves. The force tester must be configured o apply the Un-
mating Force directly to the connector halves, not through the conductor(s). Straight-out un-mating
is crifical o avoid side Toads and binding which can affect force measurements.

CAUTION—The following step may result in sample breakage. Adequate shielding and perscnnel

safeguards must be employed to ensure the safety of persons and property in the vicinity of
the test.
Apply pressure in the un-mate direction at a uniform rate until complete separation occurs or a force
of 300 N is reached (whichever is lower). Test all samples (at least 5) in the first group. A CPA
device, if provided for, must NOT be engaged during this test.
Record the force required to completely separate the connector halves or if the 300 N force was
reached without separation and verify conformance to the Acceptance Criteria of 5.3.2.5.
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For the remaining samples (at least 5) measure the force required to disengage the primary

connector lock. This is the force a person would apply to the appropriate point such that the mated
connector halves (or a connector mated to a device) could be unmated in the intended manner with
no damage to any component. Apply the force perpendicular to the appropriate unlocking surface or
cam/lever handle at a uniform rate. Record the force required to displace the lock so it just clears its
mating feature. Verify conformance to the appropriate Acceptance Criteria of 5.3.2.5.

5325

NOTE—

Acceptance Criteria

The maximum mating effort is meant to simulate assembly in a vehicle when the assembler's

body position and access to the connector being mated is not physically
specification will cover most operations, but not all conditions of vehicle assembly

NOTE—

a. Matirn
b. Un-m
c. Battg

5.3.3 POLARIZATI
5331 Purposeq
preventin
connecto
preventin
recomme
mis-matir
5332 Samples
this test g
detect pel
any posit

5333 Equipme

a. Inser

Tw
hed

location can e anticipated.

The forces specified in the Acceptance Criteria must be met regardless of the m
of the connector housing material. Additional testing with moisture-conditioneg
required for connectors made with plastics subject to significant moisture absorpt

g Force must be <75 N (includes Mechanical Assist feature).
ating Force must be <75 N (includes Mechanical Assist actuation force).
ry connector Un-mating Force must be =200 N with the primary’connector lock fu

DN FEATURE EFFECTIVENESS

—This test ensures that the polarization featurefs)'is adequate to meet its inten
g incorrect mating of a connector housing with ‘its intended mate, and prevent
I housing with any unintended mate. It also\tests the adequacy of the polarizati
[ terminal damage during incorrect assembly attempts. In addition to this objectiv
nded that a jury evaluation be condugted among knowledgeable individuals tr

g.

—5 samples are required for.gach polarization scheme to be tested. No terminals
f the polarizing feature(s). (Hewever, a suitable mechanical or electrical means mu
hetration of one half of the CUT into the other to a depth sufficient to contact any B
on if that Blade Terminal was installed.

it

[ion/Extraction Force Tester Procedure

b Factors must be Considered—Attempting to incorrectly mate a Receptacle Conn
derythat are supposed to mate if properly oriented, and attempting to mate a co

inc

hrrect mate

estricted. This
and connector

oisture content
parts may be
ion.

ly engaged.

Hed purpose of
ng mating of a
bn feature(s) in
e force test, it is

ing “hands-on’

are required for
st be devised to

ladeTerminal in

ector half and a
hnector with an

Orient the CUT with any possible mate in the same family in cne or more incorrect orientations

chosen by the Authorized Person as most likely to defeat the polarization. The parts should be tested

as

a.

follows, using a fresh sample of each half for each orientation:

The correct orientation, but with the wrong index

b. The incorrect crientation, with the right index

3. Secure the Blade (header) and Receptacle connector in the appropriate fixtures of the force tester.
Adjust the force tester to attempt insertion of the Receptacle Connector into the Header in the
orientation selected in Stepp 5.3.3.2.


https://saenorm.com/api/?name=2f4ddb8df3ae1fefe7cb832b45f6468b

SAE

J2622 Stabilized FEB2011

Page 15 of 33

4. Engage the Receptacle connector and header at a uniform rate until the maximum force specified in

the part drawing is applied. If no value is specified, apply a maximum force of 220 N. Note the
ication of the penetration detection device installed in Step 5.3.3.2. Manually engage the
Mechanical Assist feature as applicable and note whether actuation engages the lock pins and pulls

ind

the

connector toward the seated position.

5334 Acceptance Criteria—The minimum mis-Mating Force that must be resisted by the polarizing feature(s) is

the value

given on the part drawing. If no value is specified, the minimum value is 220 N.

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

534 MISCELLAN
5341 Purpose]
Clips, et
service
5342 Samples
5343 Equipme

a. Insd

5344 Procedule

a. Engs

1. All
ma
bin

2. En
gra

3. Re
val

b. Dise
CAUTION

1. Wi

FOUS LOMPONENT ENGAGE/DISENGAGE FORCE

—This test is to ensure that connector assembly components such as TPAg, PLRS
., will be sufficiently retained, yet allow easy and consistent assembly as well
here necessary.

—10 samples are required.
hit

rtion/Extraction Force Tester

gement Force

components to be tested and their mating parts must be fixtured so that prog
intained during testing. Straight-in_ engagement and extraction is critical to avoid
ding that can affect force measuyratments.

jage each component to be tested, with its retaining mechanism(s) in place, af
dually increasing the forcetov40 N or until the part fully engages.

cord the force required to completely engage the component with its mating p4
Lie to verify conformance to the Acceptance Criteria of 5.3.4.5.

hgaging Force

N—The following step will result in sample breakage. Adequate shielding
safeguards-must be employed to ensure the safety of persons and property
the test.

h the.somponent fully installed and properly fixtured, disengage the component g

arg

pa

. CPAs, Locator
as removal for

er alignment is
side loads and

a uniform rate,

rt and use this

and personnel
n the vicinity of

t a uniform rate

dually increasing the force to 40 N or until the part fully disengages. The force nust be applied
allel 1o the centerling of the component being tested o avoid side [oads and binding that can

affect force measurements. The direction must be opposite to the direction of normal insertion of the
component part.
2. Record the force required to completely disengage the component from its mating part and use this

val

ue to verify conformance to the Acceptance Criteria of 5.3.4.5.
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5345 Acceptance Criteria

535

53561

5352

53563

5354

a. For Insertion—Device (TPA, PLR, CPAs, etc.) Insertion Force must conform to the value(s) specified
on the part drawing. If no value is specified, Insertion Force must be greater than 15 N and less than or

equa

[ to 30 N.

b For Extraction—For devices such as a TPA, CPA or PLR meant for manual removal for service, the
disengaging force must conform to the value(s) specified on the part drawing. If no value is specified,
disengaging force must be =15 N and <30 N.

There must be no damage to the connector or part that would render it non-functional if re-engaged.

VIBRATION/MECHANICAL SHOCK

Furposet—This test subjects a connector system to variable vibration simulating accelerated exposure to
actual vghicle conditions. Vibration and shock can cause wear of the terminal interfages, intermittent
electricall contact and failure of mechanical components of the connector system.

Note thaf this test is intended to represent location of the connection system, on the body of the vehicle.
The test pnd vibration profile may have to be adjusted if validation to morérsevere requirenents is needed.
Samplesr—Prepare 10 samples minimum by assembling all applicable parts and bundling (with tape,
convolutg, scroll, etc.) the conductors according to the intended application of the parts be|ng tested.
Equipmept

a. DC Rower Supply (0 to 20 VDC)

b, Vibrgtion Table

c. Vibrgtion Controller

d. Cont|nuity Totalizator/Analyzer (CT/A or equlivalent)

e. Acceferometers

Procedude

a. Complete the Engage/Disengage Conditioning Procedure as specified in 5.2.1.

b.  Congtruct a suitable mounting apparatus using the following design criteria:

1. The mounting apparatus must be constructed and secured to minimize added effgets (harmonics,
dampening, resonance, etc.). In most cases, the battery connector should use the mounting set-up
shown in Figure 4A). Clamping or nesting of the Header Connector is preferpble to making
mddifications—"to the header itself (drilling, machining or otherwise changing the physical
characteristics of the part).

2. Mg

unt the Header d|rectly to the Mounting Bracket Refer to F|gure 4

previously, then

consult the Authorlzed Person It is his or her respon8|blllty to devise a swtable method for attaching
the CUT as directly and firmly as possible to the Mounting Bracket consistent with the intended
vehicle mounting.
3. The distance between conductor attachment points to the fixture must not exceed 750 mm in overall
length. The conductor attachment points must both be within 100 mm of the centerline of the CUT.
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Modale W hodle W
[Mounting Birac ket Mounting Bracket
o E’i'i

Shaker Shoker

A B
FIGURE 4—MOUNTING POSITIONS

¢. Securely attach the conductor bundle ends to the mounting fixture. To relieve tension on the cable, up
to a § mm sag in the wire bundle is permissible.

Corductor Aftachimont Ponits

o ]

Mounbng Brackel

FIGURE 5—TYPICAL CONNECTOR VIBRATION TEST SET-UP

d. Soldgr the conductors for Sense Pin terminals to the adjacent header pin tail in series to form one
contiquous current path with only two free endsi Solder one of the free conductor erds to a 2 watt,
120 ghm 1.2 ohm resistor. Solder the “ —* (negative) lead to the free end of the resis{or and the “ +*
(positive) lead to the remaining free conductor end of the CUT. Connect the Continjity Totalizator/
Analyger (CT/A) across the resistor, making sure that the negative lead of the CT/A is cpnnected to the
negatjve side of the resistor.
Adjust the power supply to providé 100 mA DC to the circuit. Set the CT/A to monjtor the current
through the resistor and recordlany instance where that current falls below 95 mA. Ag an option, the
CT/A[may be used to monitar one or more terminal pairs instead of the resistor. A refergnce illustration
of thel test set-up is shown.j*Figure 6 Other suitable continuity monitoring equipment npay be used.

CAUTION—Monitoring is required for the sense leads only. It is not necessary to monitor the power leads

since high_nermal force and high operating voltage and current makes testing for low level

intermittefices unnecessary.
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o
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Wt atcws Flade

| 1 raraon Hose

FIGURE 6—TEST SET-UP
NOTE— | Voltage on the power supply must be limited, so that a high.resistance or open circuit will not
result in increasingly higher voltage being applied to thecgircuit in an attempt fo maintain the
100 mA current. This would obscure detection of any‘eurrent interruption and fnight invalidate
subsequent Dry Circuit Resistance measurements.
e. Subject the CUT to 10 half-sine wave impulses (10 millisecond duration at 35 Gs forcq) in each of the
three| mutually perpendicular axes.
f.  Following Mechanical Shock, proceed with the vibration schedule.
g. Vibration shall be 8 hours in each of the three mutually perpendicular axes (X,Y,Z) (upless otherwise
specified in the test request/order) using the vibration profile shown in Figure 7.

N\

\A+;—
\

.00001

1 10 100 1000

FIGURE 7—BATTERY CONNECTION VIBRATION PROFILE
h. Following vibration, using the basic set-up and procedure from the 1008 Hour Current Cycling Test
(see 5.2.3), measure and record the voltage drop and calculate resistance for the power pin at
120 amps.
i. Measure and record the dry circuit resistance of the sense pin (see 5.2.2)
j. Record the results, inspect the CUT, and verify conformance to the Acceptance Criteria of 5.3.5.5.
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53585 Acceptance Criteria—The following criteria must be verified during or after the Connector System
Vibration/Mechanical Shock Test of this Section.

a. There must be no loss of electrical continuity (any instance of the resistor current dropping below
95 mA), for more than 1 microsecond. There must be no instance in which the resistance of any
terminal pair exceeds 7.0 Q for more than 1 microsecond (applies to Sense Pin only for battery
connectors).

b. The calculated Total Connection Resistance for the power pin shall not exceed 0.50 mQ for any
reading after the test.

¢. The Total Dry Circuit Connection Resistance for the sense pin shall not exceed 10 m€ for any reading
after the test.

d. The connector assemblies must not show any evidence of deterioration, cracks, deformities, excessive
plating wear or fretting, etc. that could affect their functionality.

8.4 Connector—Electrical Tests
541 ISOLATION RESISTANCE
5411 PurposetThis test verifies that the electrical resistance between any twé cavities in a cgnnector system
will be syfficient to prevent detrimental electrical conductivity between the variocus circuits passing through
that connector system.
5412 Samplest—10 connector assemblies with terminals are required for this test
5413 Equipment
a. Megohmeter
5414 Proceduse
NOTE—| This test is typically used onlyin conjunction with another test that subjects the ¢onnector to the
chance of some form of moistdre or other contaminant intrusion. Test the same spmples used for
the related test. If this testis to be performed to check isolation resistance of g new connector

housing, prepare samples as specified in 5.5.1.4, Step a. All seals and all othef components of
the connector assemibly must be installed.

NOTE—| When samples.are to be tested following exposure to moisture or other contaminants, it is
important that this Isolation Resistance test be performed on each sample within one hour of
concluding the associated test. Otherwise, particularly where samples are expdsed to elevated
temperatures in the preceding test, any contaminant that might invade the samples may dry to
thepoint of being undetectable by this |solation Resistance test.

a. Conr ! . er to the signal
terminal in the connector system. For special applications, the test voltage may be reduced or
increased with the approval of the Authorized Person.

b.  Use the Megohmeter to measure the resistance between the adjacent terminals. Apply the test voltage
continuously for at least 15 s.

¢. Record the minimum resistance measured and verify conformance to the Acceptance Criteria of
5415

d.  Wrap the connector with conductive foil and measure the isolation resistance between both cavities of
the connector and the foil wrap.
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54.1.5 Acceptance Criteria—The resistance between the two adjacent terminals or any terminal and the foil wrap
in the CUT must exceed 20 Mega-Ohms at 500 VDC.

5.5 Connector Environmental Tests

5.5.1

55611

55612

556.1.3

55614

THERMAL SHOCK

Furpose—This test subjects the connector assembly to extreme temperature cycles which 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.

Samples—Samples consist of 10 mated pairs of terminals crimped to the largest size wire appropriate.

Crimp the samples per the manufacturers specificafions.

Equipmagnt

Con
Datd
Tem

ooooe

Procedu

Rec
Asse
Num
Con
Usin
and
Mea
Sold
cont
120
(pos
Anal
negd
Adju
throd
CT/4
of th
NOTE—

—h

DC FPower Supply

inuity Totalizator/Analyzer (CT/A)
Logger
D. Chamber(s)

=

rd the crimp height and width of each terminal.

mble the terminals and connectors including all'@pplicable Wedges (TPAs, PLRs,

ber each mated connector pair.

plete the Engage/Disengage Conditioning Frocedure as specified in 5.2.1.

g the basic set-up and procedure from.the 1008 Hour Current Cycling Test (see

record the voltage drop and calculate resistance for the power pin at 120 amps.

sUre and record the dry circuit resistance of the sense pin (see 5.2.2)

er the conductors for Sense Rin terminals to the adjacent header pin tail in se

nuous current path with onlytwo free ends. Solder one of the free conductor g

pbhm £1.2 ohm resistor. Solder the “ —* (negative) lead to the free end of the resig

tive) lead to the remaining free conductor end of the CUT. Connect the Conti

vzer (CT/A) across theresistor, making sure that the negative lead of the CT/A s

tive side of the resistor.

st the power supply to provide 100 mA DC to the circuit. Set the CT/A to mo

gh the resistor and record any instance where that current falls below 95 mA. A
may be used to monitor one or more terminal pairs instead of the resistor. A refe

e test set-up is shown in Figure 6 Other suitable continuity monitoring equipment
Fopbattery connectors, monitoring is required for the sense leads only. It is n

etc.), Seals, etc.

0.2.3), measure

ies to form one
nds to a 2 waltt,
torandthe * +7
huity Totalizator/
onnected to the

hitor the current
s an option, the
ence illustration
nay be used.

ot necessary to

mohitor the power leads since high normal force and high operating voltage an

0 current makes

arou

testing for low level intermittences unnecessary.

nd the samples, and the samples are not touching each other.

stabilize, and then cold soak the samples an additional 30 min.
i. At the conclusion of the 30 minute cold scak, transfer the samples to another chamber set to the
maximum ambient temperature (85 °C). It is important to complete the transfer of all samples from the
cold to hot chamber (or, optionally, to transition one chamber from the coldest to the hottest extreme) in

less

than 30 seconds. Allow the samples to heat soak for 30 minutes.

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

Set the temperature chamber to the minimum ambient temperature (—40 °C). Allow the chamber to
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5515

552 TEMPERATY

55621

55622

5523

5524

j- At the conclusion of the 30 minute heat scak, transfer the samples back to the minimum ambient
temperature. It is important to complete the transfer of all samples from the hot to cold chamber in less

than

30 seconds. Allow the samples to cold soak for 30 minutes.

k. Repeat Steps 2 and 10 ninety-nine (99) more times.
[. Using the basic set-up and procedure from the 1008 Hour Current Cycling Test (see 5.2.3), measure
and record the voltage drop and calculate resistance for the power pin at 120 amps.

m.

Measure and record the dry circuit resistance of the sense pin (see 5.2.2)

n. Verify conformance to the Acceptance Criteria of 5.5.1.5.

Acceptance Criteria—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. The [lotal Dry Circuit Connection Resistance for the Sense Pin shall not exceed 10 m
The [calculated Total Connection Resistance for the Power Pin shall not exceed, @
read|ng after the test.

b.

c. Duri
corrg
only

NOTE—

d. The

plating wear or fretting, etc that could affect their functionaljby.

Purpose]
aging m

temperafure can promote galvanic and electrolyticicorrosion of the terminals that may caug

mechani
cause we

Samples
power p

appropri
Equipme

a. DCH

b. Confinuity Analyzer/Totalizator — Data Logger

g the test, there must be no loss of electrical continuity (resistance =7.
sponds to a drop in current flow below 95 mA) for more than 1 microsecond. (

shown in 5.6), then the following steps may be deferred until the sequence is co
Connector assemblies must not show any evidence of deterioration, cracks, deforn
RE/HUMIDITY CYCLING

—This test simulates actual operating conditions using temperature and humid
echanisms for evaluation of a connector: system's electrical durability. Hig

cal degradation. Temperature cycling. promotes relative movement of the contact g
bar and fretting corrosion.

—10 mated connector pairssare required. Machine crimp a minimum of 10 sg
n samples using a conductor of the largest applicable gage size, and insu
te to the application.

it

ower Supply

50 m& for any

) ohms, which
Eense terminals

If samples are to be subjected to further testing (for example as part of the test sequence

mplete.
Nities, excessive

ty variations as
n humidity and
be electrical and
urfaces that can

nse pin and 10
ation thickness

c. Temperature/Humidity Chamber(s)

Procedufe

a. Record the crimp height and width of each terminal.

b. Assemble connectors and terminals.

c. Complete the Engage/Disengage Conditioning Procedure per 5.2.1.

d. When this test is performed stand-alone, using the basic set-up and procedure from the 1008 Hour

Current Cycling Test (see 5.2.3), measure and record the voltage drop and calculate resistance for the
power pin at 120 amps.
e. When this test is performed stand-alone, measure and record the dry circuit resistance of the sense
pin (see 5.2.2).
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f.  Solder the conductors for Sense Pin terminals to the adjacent header pin tail in series to form one

continuous current path with only two free ends. Solder one of the free conductor ends to a 2 watt, 120
ohm £1.2 ohm resistor. Solder the “ — " (negative) lead to the free end of the resistor and the “ + *
(positive) lead to the remaining free conductor end of the CUT. Connect the Continuity Totalizator/
Analyzer (CT/A) across the resistor, making sure that the negative lead of the CT/A is connected to the
negative side of the resistor.
Adjust the power supply to provide 100 mA DC to the circuit. Set the CT/A to monitor the current
through the resistor and record any instance where that current falls below 95 mA. As an option, the
CT/A 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 6. Other suitable continuity monitoring equipment may be used.

NOTE— Monitoring is required for the Sense leads only. It is not necessary to monitor the power leads

since high normal force and high operating voltage and current makes testing for low level

Intermittences unnecessary.

g. Plage the samples in the Chamber so that there is no substantial obstruction ta air{flow across and
aroynd the samples, and the samples are not touching each other.

h. Set the Temperature/Humidity Chamber to the minimum temperature (—40.2C). Allow|the Chamber to
stabjlize before proceeding.

i. Cycle the test samples 40 times using the cycling schedule shown in Figure 8.

80°C

Temerature(C)

. T 1 ¥ 1 T 1 1 L
E7EZ0——
= B0
=
e B0 Uncontrolled
k3 ig—--— humidity past 4
E =
5 a0 hour mark
20—
10—
o WY L n 1 " n 5 1 L L 2 ]
T ] ] T I 1 1 L
0 1 2 3 4 5 3 7 B

Time ¢Hours:

FIGURE 8—TEMPERATURE/HUMIDITY CYCLING SCHEDULE

j. Complete the Dry Circuit test (5.2.2), voltage drop measurement (5.5.1.4 step |) gnd the Isolation
Resistance tests (56.4.7).

k. Verify conformance to the Acceptance Criteria of 5.5.2.5.

5.5.2.5 Acceptance Criteria

a. The Total Dry Circuit Connection Resistance for the Sense Pin shall not exceed 10 mQ.

b. The calculated Total Connection Resistance for the Power Pin shall not exceed 0.50 mQ for any
reading after the test.

c. Isolation Resistance shall meet the requirements of 5.4.1.5.

d. During the test, there must be no loss of electrical continuity (Resistance >7.0 ohms, which
corresponds to a drop in current flow below 95 mA) for more than 1 microsecond (applies to Sense
Pins only).
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553

55631

55632

5533

5534

5535

NOTE— If samples are to be subjected to further testing (for example as part of the test sequence shown

e.

in 5.6) the following steps may be deferred until the sequence is complete.

The connector assemblies must not show any evidence of deterioration, cracks, deformities, excessive

plating wear or fretting, etc. that could affect their functionality.

HIGH TEMPERATURE EXPOSURE

Purpose—This test evaluates the effects of long-term exposure to elevated temperature on connector
assembly componeants. 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.

Samples—Samples consist of 10 mated pairs of terminals crimped to the largest size
Crimp tHe samples per the manufacturer.s specifications.

Equipment

a. Temperature Chamber(s)

Procedife

a. Recprd the crimp height and width of each terminal.

b. Assemble the fully populated connectors. Assemblies(must include all applicable
PLREs, etc.), Seals, etc. Number each mated connectorpair.

c. Conpplete the Engage/Disengage Conditioning Procedlre per 5.2.1

d. Using the basic set-up and procedure from the 1008 Hour Current Cycling Test (5.2.
record the voltage drop and calculate resistancefor the power pin at 120 amps.

e. Meagsure and record the dry circuit resistanceof the sense pin (5.2.2)

f  Set [he temperature chamber to the maxitmum ambient temperature (+85 °C). Allo
stabjlize before proceeding.

g. Plage the samples in the chamber_set to the maximum ambient temperature, so
subgtantial obstruction to airflow;aéross and arcund the samples, and the samples
each other. Leave the samples.n the chamber for 1008 hours.

h.  Sample evaluation is required only at the beginning and end of the test, but the Author
request additional measurement intervals.

i. Using the basic set-up and procedure from the 1008 Hour Current Cycling Test (5.2

rd the voltage drop and calculate resistance for the power pin at 120 amps.
ure and re¢ord the dry circuit resistance of the sense pin (5.2.2)

Acceptance Crifefia

a.

ire appropriate.

Wedges (TPAs,

B), measure and

the chamber to

that there is no
hre not touching

zed Person may

B), measure and

The[Tetal Dry Circuit Connection Resistance for the Sense Pin shall not exceed 10 m#

b. The calculated Total Connection Resistance for the Power Pin shall not exceed 0. 50 me2 for any

reading after the test.

NOTE— If samples are to be subjected to further testing (for example as part of the test sequence shown

C.

in 5.6) do not perform any steps beyond this point.

The connector assemblies must not show any evidence of deterioration, cracks, deformities, excessive
plating wear or fretting, etc. that could affect their functionality. Connector locking mechanisms must

function without breakage.

Each terminal must meet the extraction requirements of 5.3.1.5 of the Terminal-Connector Insertion/
Extraction Force test, except do NOT increase the force beyond 55 N for sense terminals and 160 N for

power terminals.
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5.5.4 FLUID RESISTANCE

5541

5542

5543

5544

Purpose—This test evaluates the sealing capability and material compatibility of a sealed connector
system when immersed in various fluids commonly found in and around road vehicles.

Samples—38 fully assembled connector pairs are required for this test. Prepare samples using a conductor
of the smallest applicable gage size, and insulation thickness appropriate to the application. Machine
crimp a minimum of 8 each of the sense and power terminals.

Equipment

a. Labgratory Fume Hood

b. Stai
c. Exp
Procedu
a. Verif

This

b. Completely submerse at least 1 test sample in each fluid listed in Table 3 for 30 minu

be 3
sam|
CAUTIO

nless steel tanks or Pyrex beakers
osion-Proof Heat Chamber

e

[y conformance of each mated sample connector assembily to thellsolation Resist
establishes a reference for the concluding Isolation Resistance test.

tabilized at the temperatures indicated. A fresh sample, is to be used for eac

ble is to be submersed in one fluid only, unless otherwise requested by the Autho

N—Follow all Federal, state, and local safety regulations, standards, and p
performing this test.

TABLE 3—CHEMICALS FOR-ELUID COMPATIBILITY TEST

Fluid Specification(" Test Temp.
“C

Gasoline 1ISO-1817 liquid C 235

Diesel fuel 90% 1S0O 1718, Qil No. 3 + 235
10% p-xylene

Engine Qil I1SO 1817, Cil No. 2 50+3

Ethanol 85% Ethanol + 23+3
15% ISO 1817 liquid C

Power Steering Fluid 1ISO 1817, Qil No. 3 503

Automatic-transmission Dexron 111 50+3

fluid

Engine coolant 50% ethylene glycol + 503
50 % distilled water

Brake fluid SAE RMB6xx(2 503

1. Solutions are determined as percent by volume
2. Use latest available reference fluid

See appendix A for fluid source list

ance test, 5.4.1.

;l‘es. Fluids are to

fluid and each
ized Person.
ocedures when

c. 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 for one week. Do not allow samples submersed in different
fluids to touch each other and do not allow any dissimilar fluid drippings to intermingle.

d. At the conclusion of the storage period, samples may be dried sufficiently to allow inspection and to
avoid contamination of test apparatus.

e. Verify conformance of each test sample to the Acceptance Criteria of 5.5.4.5.
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5545

Acceptance Criteria—At the conclusion of this test:

a. Each mated terminal pair in every test sample must meet the Acceptance Criteria
Resistance test, 5.4.1.

b. There must be no visible degradation, swelling, cracking, or loss of mechanical functio
test sample. Minimal swelling of cable, cable seals, and connector seals is permissibl

555 SUBMERSION

556561

55652

5553

5554

of the Isolation

n evident on any
e.

Purpose—This test is an accelerated simulation of the “breathing” that may occur in a sealed connector
system when it is heated and suddenly cooled by submersion in a cooler liquid. Salt water is used as the

liquid to facilitate detection of any Leakage into the connector. As a further aid to detecti

ng any Leakage

that may] occur, It Is recommended that a suitable ultraviolet dye be added to the salt-wate

Sample [Size—10 connector pairs

Equipment

a. Staipless steel tanks or Pyrex beakers
b. Megohmeter
c. Temperature Chamber

a. Using a conductor of the smallest applicable gagexsize, and insulation thickness a
appljcation, machine crimp a minimum of 10 _gach of the sense and power Rec
samples. Crimp both the conductor and insulation grips.

b.  Assemble a minimum of 10 pairs of fully populated connectors using the terminals pri
previously. Assembly must include all applicable Wedges (TPAs, PLRs, etc.), Seals, e
mated connector pair. For Seals designed for plug-thru terminals, insert and remove {
its cpvity twice, then re-insert for tegting. The purpose of this step is to ensure the g

around the samplesy and the samples are not touching each other.

f. Set{he chambefta'the Maximum Ambient Temperature (+85 “C). Allow the chamber t
progeeding. Heat Soak the samples for 2 hours. If the internal temperature of a repreg
of the parts\o be tested can be shown to stabilize at oven temperature in less tha
shorter time may be used. The demonstration sample may not be used as an actual 4

I solution.

propriate to the
ptacle Terminal

ppared in Step a
c. Number each
he terminal from
rminal does not

ance test, 5.4.1.
flow across and
b stabilize before
entative sample

1 two hours, the
bst sample.

g. Prepar® enough salt-water solution to completely submerse all samples to a depth

of 30 to 40 cm

below the surface. Use tap water and add 15 to 16 grams of table salt per liter. Then add 10 ml of liquid
dish washing soap per liter. Mix well before adding to test apparatus. This should result in a solution
holding approximately 5% of the maximum weight of salt that each liter of water can dissclve at Room

Temperature. Soap is added to approximate a 1% solution by volume. It is recom
appropriate ultraviolet dye be added to assist in visual inspection for any ingress of
test samples.

h. Remove the samples from the chamber. Within 30 seconds, submerse them in the Ro
salt- water solution to a depth of 30 to 40 cm. The samples shall remain submersed a
period of 30 minutes.

mended that an
solution into the

om Temperature
t this depth for a

i. At the end of the 30-minute submersion, remove the samples from the salt-water solution, shake off

the excess solution, and then carefully dry the exterior surfaces of the samples. Imm
the Isolation Resistance test of 5.4.1 on each sample.

ediately perform
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Repeat Steps f, h, and i four (4) more times, except do not repeat when this test is done on samples
that have completed the High Temperature Exposure Test of 5.5.3 or the Temperature/Humidity
Cycling test of 5.5.2 or Thermal Shock 5.5.1.

At the conclusion of the test, disconnect each mated sample pair and perform the Visual Inspection
test of 5.1.2. When disconnecting the samples, use care not to allow any residual solution to enter the
interior of any connector half. Careful examination is required to detect any trace of fluid Leakage that
escaped detection by the Isolation Resistance test. Use of a dye in the solution, as recommended in
Step g previously, will aid in this inspection.

Immediately upon concluding the test, verify conformance of each sample to the Acceptance Criteria
of 5.55.5.

5555 Acceptance Criteria—There shall be no trace of fluid ingress in any connector at the conclusion of this test.

506

5561

55862

5563

5564

PRESSURE[VACUUM LEAK

Purposg—This test evaluates the sealing capability of a sealed connector system when subjected to a

specified pressure differential between the inside and outside of the sealed area!

Sample [Size—10 connector pairs

Equipment

a. Pregsure/Vacuum Source (Regulated)

b.  Container (for sample immersion)

c. Temperature Chamber

Procedife

a. Using a conductor of the smallest applicable gage size, and insulation thickness appropriate to the
appljcation, machine crimp a minimumof 10 samples (10 Receptacle Terminals for |ooth Sense and
Powpr Pins). Crimp both the conductorand insulation grips.

b. Modify the header side of the _sonhector with a special vacuum/pressure port using an appropriate
sealpnt or fitting in the wall of each cavity of the Header Connector.

¢c. Using the terminals prepated: in Step a, assemble the fully populated connectors. | Assembly must
inclyde all applicable Wedges (TPAs, PLRs, etc.), Seals, etc. Number each mated connector pair.

d. Conplete the Engage/Disengage Conditioning Procedure per 5.2.1.

e. Conpect the free end of the tube to a regulated pressure source.

f  Verify conformafée of each mated sample connector assembly to the Isolation Resisfance test, 5.4.1.
This|establishies a reference for the concluding Isolation Resistance test.

g. Beng all conductors in the same direction, 90 degrees to the back of each sample connector half and
secUre thern in this position, using actual conductor dress shields if available. This is to simulate
dressing of the conductors as they exit the connector and is intended to stress the conguctor seal(s) as
in actual applications. If actual production dress shields are not available, simulate production
application intent as closely as possible. Heavy cables (over 5.0 mm) cannot be practically dressed at
90 degrees. In this situation, dress the cables as expected in the production application. Ensure that
the tube is not kinked, squeezed shut or otherwise obstructed. Seal all loose conductor ends to
eliminate possible Leakage through the conductor strands.

h. Prepare enough salt-water solution to completely submerse samples. Use tap water and add 15to 16

grams of table salt per liter. This should result in a solution holding approximately 5% of the maximum
weight of salt that each liter of water can dissolve at Room Temperature. It is recommended that an
appropriate ultraviolet dye be added to assist in visual inspection for any ingress of solution into the
test samples.
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