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1.  Scope

This SAE Recommended Practice defines test methods and general requirements at all phases of
development, production, and field analysis of electrical terminals (including sense pins), connectors, and
components that constitute the jump-start connection for road vehicles having 42 V (nominal) electrical
systems. The 42 V jump start connector is always remote from the vehicle battery and may take the form
of an in-line or Header Connection, either of which is in an accessible location for attachment of a jumper
cable from an assist vehicle or battery charger.

WARNING—The Jump Start Connector requires environmental protection. This specification assumes
that such protection is in place and remains effective for the life of the vehicle. The level of protection
depends on the vehicle packaging environment and duty cycle.

Appendix B of thisfdocument contains the physical specification for the Jump Start Connector.

2. Referenceq

2.1 Related Publications

The following publjcations are for information purposes only and are not a required’part of this document.

2.1.1  SAE PUBL|CATIONS

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

SAE J1127—Battgry Cable

SAE J1128—Low [Tension Primary Cable

SAE J2622—Batfery Connections for 42 Volt Electricali'Systems, Tests and General Perfornance
Requirements

2.1.2 1SO PUBLICATIONS

Available at http://fyww.iso.ch/iso/en/prods-services/ISOstore/store.html

ISO 8092-2 Road Mehicles—Connections for On-board Electrical Wiring Harnesses

ISO 16750-4 Ropd Vehicles—Envitohmental Conditions and Testing for Electrical and Eleg¢tronic

Equipment—Hart 4: Climatic Lkoads

3. Definitions

Terms defined in {he definitions or abbreviations sections are capitalized (i.e., Room Temperature| PLR,
etc.).

3.1 Acceptance Criteria

Generally the final section in each test description. It specifies the requirements that all test samples must
meet during or at the conclusion of that test.
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3.2

Authorized Person

One person will be responsible as the final authority for releasing a given part for production and/or for
testing that part. Such person may delegate authority for testing that part, or may retain the authority. The
Authorized Person, as used in the Specification, is the person with authority for making the final decision
as to any question arising during testing to this Specification or for any deviations from any requirement of
this Specification. Such Authorized Person is responsible for documenting any deviation he/she
authorizes from this Specification. This documentation must be included in the final test report.

3.3 Cable Connector

The cable-side connector that attaches to the on-vehicle or Header Connector for purposes of jump-

starting the vehicl
3.4 Extraction
The force require
3.5 Header Co
A connector syst
ends of the termi
See Cable Conne
3.6 |Insertion F
The force require
3.7 Mating For

The force require
a device Header ¢

3.8 Power Pin

Primary current ¢

3.9 Room Temperature

23°C +5°C.

E Of charging the venicle baitery.

Force

I to completely remove an individual contact (terminal) from its cavity in'd connec
hnector

bm that utilizes one or more fixed terminals inserted intoCa" housing. The non-
hals are usually soldered to a printed circuit board og-¢onnect internally to the
ctor.

orce

| to insert an individual contact (terminal) into its cavity in a connector.

ce

i to mate the header and mating connector halves or to completely seat a conng
r receptacle.

bnducting pin for the-dump Start connector.

or.

mating
Hevice.

pctor in

3.10 Sense Pin

Connector terminal or pin which services the connect/disconnect sense function. This pin is low current.
When connectors are mated, it must engage after the Power Pin. When connectors are unmated, it must

disengage before the Power Pin.

Vehicles may be equipped with sensing circuitry that utilizes these

terminals to prevent damage from arcing and incorrect voltage or polarity. Maximum current is 0.5 A.
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3.11 Soak

Refers to a time period during which the device under test is exposed to stated environmental conditions,
such as temperature, humidity, current flow, etc. This exposure may be for the purpose of conditioning
the sample prior to another test, or may itself form part of a given test.

3.12 Total Connection Resistance
Electrical resistance of one terminal-to-terminal interface plus the resistance of the conductor to terminal

grip for each terminal. For Header type connections, only the resistance of the one conductor to terminal
grip is included. The "bulk resistance" of the terminal material itself is also included.

3.13 Un-mating Force

The force requirdd to un-mate the header and Cable Connector halves or to un-mate ‘two |cable
connectors set up Jn an in-line configuration.

4. Abbreviatidns

CPA  Connecton] Position Assurance. Essentially a lock on the lock that holds the two halveg of a
connector|together or holds a connector to an electrical device. Usuvally an optional deyice. It
prevents dccidental release of the connector lock and serves asdan indicator of full conhector
mating.

CT/A  Continuity| Totalizer/Analyzer. A made-up test device composed of a data analyzer gnd a
continuity monitor.

CUT  Component Under Test

DMM  Digital Multimeter

MVD  Millivolt Drop.

PLR  Positive Latch Reinforcement. Also known as.a*Wedge, Spacer or Terminal Position Assyrance
(TPA) featpre. It is installed or seated after.thie terminals are inserted into their housing to dssure
that the terminals are properly positioned: It either reinforces the primary terminal Ipcking
mechanism or provides a separate redundant terminal lock.

RH Relative Humidity.

TPA  Terminal Rosition Assurance. See PLR.



https://saenorm.com/api/?name=cf37edc9f2e17b2727327b404af52a67

SAE J2651 Stabilized FEB2011 Page 6 of 37
5. Test and Acceptance Requirements
5.1 General
5.1.1 GENERAL TEST INFORMATION
5.1.1.1  Default Test Tolerances

Default tolerances are

otherwise indicated:

as follows and are expressed as a percentage of the nominal value unless

5.1.1.2 Default

When specific tes
order or elsewhers

a. Room Temper
b. Relative Humi

5.1.1.3 Samples

Minimum sam
be required by
this specificati
tested have m
group, then sq
specification h
b. Numberand a

a.

a. Temperature = x3°C
b. Voltage = +5%
c. Current = +5%
d. Resistance = +5%
e. Length = +5%
f. Time = 5%
g. Force = 5%
h. Relative Humiglity = +5%

'est Conditions

conditions are not given either in the product design’ specification, the test rg¢quest

in this specification, the following basic conditions:shall apply:

ature =23 °C+5°C
ity = Ambient

Dle sizes are given for each test.in this specification. A greater number of sample
the test request/order. Howeveér, no part or device may be represented as havin
pn unless the minimum sample size has been tested, and all samples of the
bt the applicable Acceptance Criteria for that test. It is never permissible to test a
lect the minimum sample size from among those that passed and represent th
hs been met.

bpropriately identify all samples

5.1.1.4 Equipm

Neither this list npr_thevlist in each test section is all-inclusive. It is meant to highlight spec
equipment or devices)with particular accuracy requirements. Many other items of customary labd

nt

S may
g met
group
larger
at this

alized

ratory

equipment and supplies will also be required. See Table 1.
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TABLE 1—EQUIPMENT
Item Description Requirements*
1 DC Power Supply = 0toB50 A
(Regulated)
2 Micro-ohmmeter Must use either offset compensation or current reversal methods to measure
resistance. Equipment must limit open circuit voltage to 20 mV and current to
100 mA
= 0to20 mV
= 010 100 mA
3 Digital Multimeter Capable of measuring the following at an accuracy of <0.5% of full scale:
(DMM) = 0to 50 VDC
= 0to 10 MQ
4 Current §hunts 100 mA or as required with accuracy of £1% of nominal
5 Millivolt Meter Capable of measuring 0 to 100 mVDC at <0.5% full scale
6 Thermocpuples Type "J" or "T" and as required
7 Insertion/Extraction Capable of 1.0% accuracy, full scale with peak reading feature
Force Tepter
8 Data Logger As required
9 Temperature/Humidity | = -40to 90 °C
Chamber = 010 95% RH
10 Temperajure Chamber | =-40 to 90 °C
11 Vibration|Controller As required
12 Vibration|Table As required
13 Megohmineter Capable of measuring <5% of full scale
14 Salt Fog Chamber Per ASTMB 117
15 Dust Chgmber See ISO 16750

* Note on req
required rang
equipment wi

uirements: Use of equipment with a lesser range is acceptable for specific tests

h a larger range, but the aecuracy must remain within the specified tolerance. Fg¢

a DMM with & range of 0 to 100 V.could be substituted for one specified as 0 to 50 V, with th

that the accu
full scale of th

The measure
all resistance
places the te
with the pow

acy could be maintained as +0.5% of the 50 V full scale, or 0.25 V, not 0.5% o
e substituted equipment.

Mment technigle known as the Kelvin or 4-Wire Ohm method should be used as a

where the

e for that test can be met>"The equipment range specified does not preclyide use of

r example,
e provision
the 100 V

bplicable in

voltage drop measurements in this Specification. This is a measurement tec

br-cafinections. It eliminates measurement errors due to the source current pr

test leads wh

4! ||<:ing the 2-Wire Ohm method

nique that

st pradbes ahead of the high current connections to eliminate the voltage drop [associated

ent in the
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5.1.2 VISUALINS

5.1.2.1

PECTION

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

5.1.2.2

test group must be retained for post-test physical comparisons.

Samples

Sample quantities
5.1.2.3 Equipm
a. Camera

b. Video Record

¢. Magnification

5124

a. Visually exanpine each test specimen prior to testing and/or <orditioning, noting in det

manufacturing
request/order,
keep a proper

b. After testing and/or conditioning, re-examine each test‘sample and note in detail any obss

changes, such
etc. Compare
photographs,

an additional gample for this purpose.

5.1.2.5 Accepls

All samples must
or degrade its long

5.2 TerminalM

521 CRimMP ME

ent
:1g
Apparatus (as required)

Procediire

lechanical

and preparation are per the respective test group.

or material defects such as cracks, tarnishing, flash, etc. When specified in t
take photographs and/or video recordings of representative samples to be test
y labeled control sample.

as swelling, corrosion, discoloration, contact plating wear, physical distortions, ¢

the tested and/or conditioned samples to the control samples, the videos, and
recording any differences in the test report. The Authorized Person will need to

nce Criteria

-term performance;

CHANICAL PuULL

521.1

Purpos¢

il any

I

e test
d and

rvable
racks,
or the
rovide

be free of defects thatcould affect the electrical or mechanical performance of the part

This test verifies the mechanical integrity of the wire-to-terminal connection and its ability to withstand
rough service as is involved with use in service and recovery vehicles.

NOTE—Pull-out force test will not be used to determine electrical performance of the crimp application. It
will only be used to determine the mechanical limits of the crimp application for handling

purposes.
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5.2.1.2 Samples

Assemble 20 samples of terminals using the applicable cable crimped per the terminal manufacturer's
specifications. Terminals may be hand or machine crimped but must use the recommended tools.
Samples shall be applied to appropriate cable with overall length no less than 150 mm.

5.2.1.3 Equipm

Mechanical pull te

ent

ster with peak read feature

5.2.1.4 Procedure

a. Pull-out force

out test to pre
b. Measure and
c. Apply an axia
d. Calculate the

Il M::

Mean (X) = -

Where:

X’:in(

n=numb

Standard DeV

Report minim
deviations ( X

e. Report any ol

5.2.1.5 Accept:

test shall be performed on taut leads (i.e., remove slack in cable before performin
vent incorrect test results due to “jerking”).

record pull-out forces in Newtons for each sample.

force at a rate between 50 and 250 mm/min (100 mm/min is recommerded).
mean and standard deviation using the following formulas:

~

LX

n

ividual pull-out force.
br of samples.

jation (s) =

Im, maximum, mean (X ), standard deviation (s), and the mean minus three st
-3s).

servations from visual examination.

nce Criteria

g pull-

hndard

nlisted

The (} -3s) valy

eCof the pull-out forces are specified in Table 2. The pull-out forces for (

conductor sizes carmbe defimed-by finmear mterpotation, {i-e-, read-out fronT ptotted vatues i 1 apte 2).
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TABLE 2—PULL-OUT FORCE REQUIREMENTS

AWG
Metric (mm®) | (approx) | (X -3s) and Minimum Pull-out Force (N)

.8 18 89

1.0 16 133

2.0 14 222

3.0 12 311

5.0 10 355

8.0 8 400

13.0 6 445

5.3 Terminal -E
5.3.1 ENGAGE/DI
5.3.1.1  Purpose

This procedure sin
vehicle and jumper

53.1.2 Samples
As required.

5.3.1.3 Procedu

lectrical Tests

BENGAGE CONDITIONING PROCEDURE

ulates terminal wear and deformation expected during the, normal service life
cable connection.

e

NOTE—When sanples are subjected to a series of tesis as in 5.7, this conditioning procedure is

done only

a. Manually enga
b. Re-connect the

5.3.1.4 Accepta
None — this is a co
5.3.2

CURRENT (

5.3.2.1 Purpose

bnce (at the first procedure where ityis called for).

je and disengage each test\sample a total of 24 times.
sample for testing

ice Criteria
hditioning procédure only

YCLING

bf the

to be

This test simulates the main function of the power terminal over the expected life of the vehicle. Current
cycling is an accelerated aging test which 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. Test only the power terminals. Results of this test are NOT to be
used for actual terminal application in a vehicle.
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5.3.22 Samples — 10 mated pairs (connector-to-connector or connector to header).

a.

b.

Number each terminal pair. Then record crimp height and width of a representative group of samples
of each terminal.
Terminals are made to production intent design and base material. For purposes of validating the 42
volt Jump Start interface, cable size is 13 mm® (approximately 6 AWG). Crimp samples to the

manufacturer’s

nominal specifications. Test leads are 3000 mm long (maximum).

5.3.2.3 Equipment

Po0T®

5.3.2.4

The

Digital Multimeter (DMM)
AC or DC Power Supply (timer controlled)

Current shunts
Thermocouple
Data Logger (A

Procedu

Conduct this tg
sensor must be
Attach the ther
Experimentatig
thermocouple |

(Size as required)
s required)
Fe

st in an open bench, draft free environment at 23 °C + 5 °C. An.ambient tempe

rature

placed on the same plane as the test samples, 30 to 60 cmi.fram the nearest sa

of the mated pair, solder or weld the power supply lead to the header terminal.

Complete the §
this sample setf
Measure and r
using a test cu
Millivolt readin
preferred meth
method chose
terminals as g
continuous ser
surface, such
samples.

thermocouple

as part of earlier testing.

ecord the voltage drop across 75 mm = 3, mim of the conductor to be used for th
rent of 100 A.

Js may be taken by attaching sense leads or by probing with test probes. C

N. Assemble terminals to conhectors and attach the millivolt leads (if used)

hown in Figure 1. Attach~gehductor ends of the sample assemblies to forn
es circuit from sample torsample. Attach the assembled circuit to a non-cond
as wood or high temperature plastic, leaving a minimum of 50 mm betwee

bnd test lead attachments must not interfere with the normal contact function.

ple.

mocouples to the hottest accessible point near the contact ‘surface of each mated pair.
n may be needed to locate the point of maximum tempgérature. All millivolt leads and
eads must be no larger than 0.22 mm? (24 AWG) wire¥ When testing headers ds half

Fngage/disengage Conditioning Procedure per 5.3.1 if it has not already been dope on

test,

loose

od of taking voltage readings (s¢ldered/welded test lead or probe), and recold the

o the
h one
ictive
N test
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DC Power Supply

Current Shunt

o ©

(r

%] me=m I

]

See | Detail

Thermocouple
attachment podigrh

T, (probe or solder/weld
sense lead)

To power shpply
or next sapple (+)

wer supply
xt sample (-)

I

M=/

5 mm + 5.0

400 mm £ 10.0
cable length between ferminals

Tz {probe or solder/weld
sense lead)

Test Set-Up Detail

FIGURE 1—CURRENT CYCLING TEST SET-UP
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the test 10 s into the “on” cycle and at the conclusion of the test, 10 s into the final "on" cycle.

100 A continu
45 s off, fora

ous for 15 s
total of 1 min

Complete 240 total cycles (4 h)

Using the following schedule, cycle for 4 h taking MV drop readings at least once, at the beginning of

These amperages are intended for validation of the 42 V Jump Start connection using 13 mm®
(approximately 6 AWG) cable. Other cable sizes may be tested in addition to this depending on
specific application requirements.

g.

Record the temperature in the form of a temperature curve for the first 10 cycles and the last 10

cycles
h. Verify conforn

5325 Accept
a. The measure

any reading d
b. The calculate
5.3.3 VOLTAGE
5.3.3.1

Purpos

The purpose of th
cable connection,

5.3.3.2 Samplg
Terminals are ma
Jump Start interfd
(approximately 1
specifications. Te!

Assemble termina

hance to the Acceptance Criteria of 5.3.2.5.

ance Criteria

 temperature of any mated terminal pair must not exceed a 30 °C_rise’over amb
uring the test.

d Total Connection Resistance shall not exceed 0.5 mQ for any/'reading during th

DROP (CONTACT RESISTANGE)

\D

is test is to determine the voltage drop associated with the connection system in
terminal bulk and interface.

S
de to production intent design.and base material. For purposes of validating th
ce, cable size is 13 mm’ (approximately 6 AWG for the Power Terminals and
8 AWG) for the sense\_pins. Crimp samples to the manufacturer's n
5t leads are 3000 mm long (maximum).

Is to connectors Usjng all applicable Wedges, TPAs, CPAs, efc.

ent

eter (DMM)
ver Supply (timer controlled)

ent for

e test.

cluding

e 42 V
.8 mm
ominal

s'{Size as required)

5.3.3.3 Equipm
a. Digital Multim
b. AC orDC Po
c. Current shunt
d. Data Logger

As required)
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5.3.3.4 Procedure

a. Number each terminal pair. Then record crimp height and width of a representative group of samples
of each terminal if required.

b. When testing headers as half of the mated pair, solder or weld the power supply lead to the header
terminal.

¢. Complete the Engage/disengage Conditioning Procedure per 5.3.1 if it has not already been done on
this sample set as part of earlier testing.

d. Measure and record the voltage drop across 75 mm + 3 mm of the conductor to be used for the test,
using a test current of 100 A for the Power Pins and 0.5 A for the Sense Pins.

e. Milli-volt readings may be taken by attaching sense leads or by probing with test probes. Choose
preferred method of taking voltage readings (soldered/welded test lead or probe), and record the
method chosgn.  Attach the milli-volt leads (if used) to the terminals as shown in Figur¢ 1 as
applicable. All milli-volt leads must be no larger than 0.22 mm® (24 AWG) wire. Readings'fhay be
taken individuglly on each sample or in groups by attaching conductor ends of the sample assgmblies
to form one cpntinuous series circuit from sample to sample. Attach the assembled, circuit toja non-
conductive surface, such as wood or high temperature plastic, leaving a minimum of 50 mm bgtween
test samples.

f. Set the powel supply at 100 A for the Power Terminals and 0.5 A for the seps&terminals and furn on
current to the jsample(s).

9. Record mV drop readings after current has been on for 10 s.

h. Calculate resylting resistance for each sample.

5.3.3.5 Acceptance Criteria

The calculated T¢tal Connection Resistance shall not exceed@.5 mQ for the Power Terminals and 10
mq for the sense fterminals.

5.4 Connector|- Mechanical Tests

5.4.1  TERMINAL} CONNECTOR INSERTION/EXTRAQTION FORCE
5.4.1.1  Purposg
This test is done [to ensure that the dnsertion Force of a terminal into its connector cavity is not greater
than the column gtrength of its asstcjated conductor and is also low enough to allow easy and corfsistent
production assemply.
Extraction Force [testing is.done to ensure that the terminal is retained in its housing with sdfficient

strength to withstaind thierigors of the wiring harness and vehicle assembly processes and commercial
use in an assist vThicIe.

Header push-out testing is done to verify that the terminals will not push back from their position in the
header during use.
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54.1.2 Samples

1. At least 10 female Power and Sense terminals and connectors are required for Insertion Force
testing.

2. Atleast 10 connectors with terminals are required for Extraction Force testing.

3. Connectors are to be tested in “dry as molded” condition and should be protected from high humidity
and heat levels between the time they are molded and the time they are tested.

4, Machine crimp 20 samples each of Power and Sense Terminals to the manufacturer's nominal
specification using the smallest conductor size and insulation type applicable to the design. Crimp
both the conductor and insulation grips if applicable.

5. For Header Connectors, 10 assemblies with all associated parts which affect terminal positioning and
retention.

5.4.1.3 Equipment

Insertion/Extraction Force Tester

54.1.4 Procedure

Vehicle applicatiorfs using a Header application, proceed directly to Step c.

a. INSERTION FORCE:
1. Number edch terminal and connector.
2. Secure thg connector shell in an appropriate fixture.
3. Secure thg terminal sample in the force tester by gripping*thé conductor behind the back efige of
the termin
4. Adjust the|force tester to insert the terminal straight®into the connector at a uniform rate pot to
exceed 50|mm/min. Use a fresh terminal and connector cavity sample for each insertion and test
each termipal until at least 10 terminal samples_hiave been tested.
5. Record th¢ force required to insert the termimal into the connector for each terminal samplg to be
tested. Td test minimum push-through, continue the test until a force of at least 50 N is regched.
Verify conformance to the Acceptance Criteria of 5.4.1.5.
b. EXTRACTION|FORCE:
Use the agsembled samples from\Step a.
Install the ferminal lock (PLR,APA, Wedge, etc.) if applicable on half of the connectors.
Secure thg connector shell in an appropriate fixture.
Grip the cgnductor behind\the back edge of the terminal.
Adjust the force testér<to pull the terminal straight back from the connector. Straight| back
extraction |s critical to avoid side loads and binding that can affect force measurements. Inqrease
the pullout|forceat.a uniform rate until pullout occurs or until the force reaches at least 250 N for
power or 120 N>for Sense Pins. Testing to failure is preferred but may not be practical.
6. Record the force required to pull the terminal out of each terminal cavity along with the [cavity
number and the connector number. If the conductor breaks or pulls out of the terminal grip before
the terminal is pulled from the connector, record this force together with a note as to what
happened.
7. Verify that the forces obtained in Step 6 conform to the Acceptance Criteria of 5.4.1.5 for each
cavity tested.

oO~LN =
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c. HEADER TERMINAL PUSH-OUT TESTING:

1. Number each assembly

2. Modify the connector housings as necessary to allow a push tester to push firmly on the nose of
the terminal.

3. Using an appropriate holding fixture, gradually apply a force of at least 250 N to the power
terminals and 89 N to the sense terminals. Testing to failure is preferred, but may not be
practical.

4. Verify conformance to the Acceptance Criteria of 5.4.1.5-b.

5.4.1.5 Acceptance Criteria

a. Insertion:
1. The maxirhum Insertion Force for a terminal to connector is 30 N.
2. Neither thg conductor nor the terminal may buckle during the test.
3. The forwafd stop must withstand a push-through force of 50 N.

b. Extraction:
Minimum Extraction Force of a terminal from its cavity and minimum push-out fofce for header
terminals shal| be 89 N for Sense Terminals and 250 N for Power Terminals

5.4.2 CONNECTQR-CONNECTOR MATING/UN-MATING FORCE
5.4.2.1 Purposd

This test determixes the Mating/Un-mating Forces associated with, manual mating and un-mafing of
complete connectpr assemblies

T

5422 Sample

a. 10 mating cornector pairs with terminals are required. Crimp sample terminals using any congductor
size and insulgtion type applicable to the design()Use the manufacturer's nominal crimp specif|cation
and recommended tooling. Crimp both the canductor and insulation grips as applicable.

b. Completely agsemble (but do not mate) all. connector halves using all applicable components stich as
terminals, and|wedges.

5.4.2.3 Equipment

Force Tester
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5.4.2.4 Procedure
a. MATING FORCE:

1.

2.
3.

Secure the connector halves in the appropriate fixtures of the force tester. Apply the force to the
connector housing and not to the conductors.

Increase the Mating Force at a uniform rate until complete mating occurs. Test all samples.
Record the force required to completely mate each set of connector halves into their locked
position and use these values to verify conformance of each connector pair to the Acceptance
Criteria of 5.4.2.5.

b. UN-MATING FORCE:

1.

This test uses the same samples as in 5.4.2.4 Step a. If the test equipment permits, each sample

2. Completelytn- rlines
of the fully mated connector halves. The force tester must be configured to apply the n-nating
Force dirdctly to the connector halves, not through the conductor(s). Straight-out,un-mating is
critical to avoid side loads and binding which can affect force measurements.

3. Apply pregsure in the un-mate direction at a uniform rate until complete separation occurs| Test
all samplep (at least 5) in the first group.

4. Record th¢ force required to completely separate the connector halves andyerify conformgnce to

5425 Accepts

1. Mating Force
2. Un-mating Fo

54.3

5.4.3.1

This test ensures

the Acceptance Criteria of 5.4.2.5.

nce Criteria

ust be <135 N.
ce must be >75 <135 N.

POLARIZATION FEATURE EFFECTIVENESS

Purpose

that the polarization feature(s).is @dequate to meet its intended purpose of preventing

incorrect mating

polarization featur
this objective forc
individuals trying "
5.4.3.2 Sample
5 samples are req

5.4.3.3 Equipm

pf a connector housing witk{-its intended mate. It also tests the adequacy

hands-on" mis-matjng:

or

Lired assémbled with cables and terminals

BNt

Insertion/Extraction Force Tester Procedure

f the

B(s) in preventing terminal_ damage during incorrect assembly attempts. In addition to
b test, it is recommended that a jury evaluation be conducted among knowledgeable
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5.4.3.4  Procedure
a. Orient the CUT with any possible mate in the same family in one or more incorrect orientations

chosen by the

Authorized Person as most likely to defeat the polarization

Connect a suitable continuity tester to each terminal
Secure the connectors in the appropriate fixtures of the force tester. Adjust the force tester to attempt

mating of the connector pairs in the orientation selected in Step 5.4.3.4-a.

drawing is applied. If no value is specified, apply a maximum force of 220 N.

5.4.3.5 Acceptance Criteria

Engage the connector and header at a uniform rate until the maximum force specified in the part

a.

The minimum[mis-Mating Force that must be resisted by the polarizing feature(s) I1s the vajud

on the part drawing. If no value is specified, the minimum value is 220 N. No continuity is pe

between any t
If sufficient m
polarizing feat
5.4.4 CONNECTQ
5.4.4.1  Purposq
This test evaluates
54.4.2 Sample

3 samples are req
This test is done ¢

5.4.4.3 Equipm

brminals in the opposing connectors.
is-mating is achieved to allow contact between opposing connectoi termina
Lire(s) is considered to be inadequate.

R DROP TEST

the ability of the connection to withstand impact dugto-dropping on a hard surfa

2]

uired. Prepare samples using any applicable size cable at least 1250 mm in
h the jumper cable side only.

bnt

Devise a test arrapgement as shown in Figure.2:

5.4.4.4 Proced|
a. Complete the
b. Complete the
¢. Condition sam
d. Remove samg
e. Attach the caf

on a hook can

re

Visual Examination,per 5.1.2.

solation Resistance Test per 5.5.1.

ples for 1 hourat —20 °C.

les from the conditioning chamber and within 2 minutes, perform the following:

be sufficient).

le(s) to"a fixed point and allow a free swinging of the test sample (a simple attac

given
mitted

s, the

ength.

hment

—h

Hold the un-n

ated test sample horizontally and let it swing down to hit a concrete surface o

I steel

plate of minimum dimensions 300 mm x 500 mm x 6 mm (thickness). Repeat a minimum of 3 times or

as often as ag

S Q@

reed between manufacturer and user.

Complete the Isolation Resistance Test per 5.5.1.
Complete the Visual Examination per 5.1.2.
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5.4.4.5 Accepta

Samples shall megt the Acceptance Criteria of the Isolation Resistance Test, 5.5.1.5.

5.4.5 CONNECTO
5.4.5.1 Purposg

This test exercise
repeated use in a

5.4.5.2 Samples

Prepare 10 mated
on the jumper cabl

5.4.5.3 Equipmd
Hand operated or

mechanism shoulg
repeatedly without

1250

Y

1000 +10

1
Y /

T7777777777777

Dimensions in millimeters

Key
1 Steel plate

FIGURE 2—DROP TEST ARRANGEMENT

hce Criteria

R 200 CYCLE LIFE TEST

ommercial environment.

b side. Header Cennectors should be per production intent.
nt
automatic (hydraulic or pneumatic) cycling equipment may be used. The ¢

grip¥and engage the jumper connector to the header or mating in-line con
binding or un-natural interference between the parts.

5 the jumper cable side of the connection to determine functionality of the paft with

pairs of assembled connectors and terminals using 400 mm of the intended cable size

ycling
hector
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5.4.5.4  Procedure
a. Complete the voltage drop measurement per 5.3.3.
b. Cycle the parts 200 times using an engage/disengage speed of 100 to 200 mm/min. Connectors
should fully engage and disengage with each cycle.
c. Complete the voltage drop measurement per 5.3.3.
d. Complete the visual examination per 5.1.2.

5.4.5.5 Acceptance Criteria

a. Samples shall
b. Samples shall

meet the minimum voltage drop per 5.3.3.5.
meet the visual requirements of 5.1.2.5

5.4.6 VIBRATION]MECHANICAL SHoCK

5.4.6.1 Purposg
This test subject
exposure to actua
of the connector sy

Note that this test
The test and vibr
needed.

5.4.6.2 Sample$

Prepare 10 samp
scroll, etc.) the co
applicable mountin

5.4.6.3 Equipmé

a. Vibration Tablg

b. Vibration Cont
C.

5.4.6.4 Procedy

a. The mounting

dampening, re

Accelerometels

the Header or in-vehicle connector to variable vibration sifhulating accel
vehicle conditions. Vibration and shock can cause failure of méchanical compq
ystem.

is intended to represent location of the connection system on the body of the v
Ation profile may have to be adjusted if validation)te” more severe requireme

es minimum by assembling all applicable parts and bundling (with tape, con
nductors according to the intended.application of the parts being tested. Incld
g features.

Pt

roller

re

apparatus must be constructed and secured to minimize added effects (harm
sonance, etc), but must include applicable brackets, module cases, etc. as inten

brated
nents

phicle.

nts is

olute,
de all

onics,
Hed in

the actual veh

cle_environment. See Figure 3 for typical set up.

usually be part of a control module as shown in Figure 3A.

Header Connectors — Secure the un-mated Header Connector to the vibration table. The header will

“In-line” applications — Where the vehicle application uses a mounted in-line connector for its jump

start power point, mount the un-mated connector including bundled cables to the fixture. Use the
same mounting provisions as the intended vehicle application. A typical example is shown in Figure

3B.

up to a 5 mm sag in the wire bundle is permissible.

Securely attach the conductor bundle ends to the mounting fixture. To relieve tension on the cable,
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Cahles  Vehicle
Mounting

Module ﬂt l %l{et

Shaker Shaker

A B

FIGURE 3—TYPICAL CONNECTOR VIBRATION TEST SET:UP

f.  Subject the CUT to 10 half-sine wave impulses (10 ms duration at 35 Gs force) in each of thg three
mutually perpgndicular axes.

g. Following Mechanical Shock, proceed with the vibration schedule.

h. Vibration shall be 8 h in each of the three mutually perpendicular axes (X,Y,Z) (unless othgrwise
specified in the test request/order) using the vibration profile.shown in Table 3 and Figure 4.

TABLE 3—VIBRATION.PROFILE

Frequency (hz) | Power Spectral Density (g°/hz)
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
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.01

.001

i. Verify conform
54.6.5 Accepta

a. The connector
could affect the

5.5 Connector -
5.5.1 ISOLATION |
5.5.1.1 Purpose
This test verifies t
sufficient to prever
connector system.

5.5.1.2 Samples

10 connector assenblies with terminals are required for this test

5.5.1.3 Equipme

.0001

.00001

10 100 1000

FIGURE 4—JUMP START CONNECTION VIBRATION PROFILE
hnce to the Acceptance Criteria of 5.4.6.5.
hce Criteria

assemblies must not show any evidence of deterioration, cracks, deformities, etq
ir functionality.

Electrical Tests

RESISTANCE

nat the electrical resistance between any two cavities in a connector system v
t detrimental electrical\eonductivity between the various circuits passing throug

nt

. that

ill be
h that

Megohmeter
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5514

Procedure

NOTE—This test is typically used only in conjunction with another test that subjects the connector to the
chance of some form of moisture or other contaminant intrusion. Test the same samples used for
the related test. If this test is to be performed to check isclation resistance of a new connector
housing, prepare samples as specified in 5.3.3.2. All components of the connector assembly

must be in

stalled.

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 exposed 1o elevated
temperatures in the preceding test, any contaminant that might invade the samples may dry to

the point g

Connect the M
special applig
Authorized Pe
Use the Meg
voltage contin
Record the
5.5.1.5.

5.5.1.5 Accepiq
The resistance be
5.6 Connector
5.6.1 HIGH TEMHA
5.6.1.1  Purposé
This test evaluate
components. The
relaxation in imp
detrimental to eleg
5.6.1.2 Sample

Samples consist @
the Power Termin

t being undetectable by this Isolation Resistance test.

egohmeter, set to 500 VDC, to the bared conductor ends in the connector syste
ations, the test voltage may be reduced or increased with the approval
Fson.

bhmeter to measure the resistance between the adjacent terminals. Apply th
Liously for at least 15 s.

inimum resistance measured and verify conformance to the"Acceptance Crit

nce Criteria
ween the two adjacent terminals must exceed 20-MQ at 500 VDC.

Environmental Tests

ERATURE EXPOSURE

s the effects of long-termv.exposure to elevated temperature on connector asg
rmal aging may cause ‘changes in metal and plastic materials, including
brtant flexing members of the terminal or its connector. These changes m
trical and physical performance.

3

f 10 mated pairs of connectors and terminals. Use 13 mm’ (approximately 6 AW

m. For
bf the

e test

bria of

embly
stress
ay be

G) for

als @and 0.8 mm’ (approximately 18 AWG) for the Sense terminals. Crimp sam

the manufacturer’s

nominal specifications. Test leads are 3000 mm long (maximum).

Tles to

5.6.1.3 Equipment

Temperature Chamber(s)
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5.6.1.4

a.
b.

Procedure

Record the crimp dimensions for each terminal.
Assemble the fully populated connectors. Assemblies must include all applicable Wedges (TPAs,

PLRs, etc.). Number each mated connector pair.

Complete the Engage/Disengage Conditioning Procedure per 5.3.1.
Complete the Voltage Drop test procedure per 5.3.3.
Set the temperature chamber to the maximum ambient temperature (+85 °C). Allow the chamber to

proceeding.

Place the samples in the chamber, set to the maximum ambient temperature, so that there is no

substantial obstruction to air flow across and around the samples, and the samples are not touching
each other. Leave the samples in the chamber for 1008 h.

C.
d.
e.
stabilize before
f.
g. Sample evalua
intervals may b
h. Complete the V

i. Complete the \
5.6.1.5 Acceptar
The calculateq

requirements o
conditioning.

a.

NOTE—If samples
in 5.7) do

b. The connecto

excessive plat
mechanisms m
5.6.2 FLuiD REsI
5.6.2.1 Purpose

This test evaluateg
commonly found in

5.6.2.2 Samples

8 fully assembled
smallest applicable

flon Is required only at the beginning and end of the test, but additional measure
e requested by the Authorized Person.

oltage Drop test procedure per 5.3.3.

isual Examination per 5.1.2.

pce Criteria

Total Connection Resistance for the Power Pin shall\meet the accep
f the Voltage Drop (Contact Resistance) test procedure, 5(3.3.5 both before and
are to be subjected to further testing (for exampleas part of the test sequence s
ot perform any steps beyond this point.

assemblies must not show any evidence of deterioration, cracks, deforn
ng wear or fretting, etc. that could affect their functionality. Connector Iqg

ust function without breakage.

BTANCE

the material compatibility of the connector system when immersed in various
and around road vehicles.

connecter pairs are required for this test. Prepare samples using a conductor
gage-size, and insulation thickness appropriate to the application. Machine cr|

ment

ance
after

hown

hities,
cking

fluids

bf the
mp a

minimum of 16 ead

h-0f the sense and power terminals and assemble to connectors using all appli

cable

Wedges TPAs, PLRs, etc.).

5.6.23 Equipment

a.
b. Stainless steel

Laboratory Fume Hood

tanks or Pyrex beakers
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5.6.2.4 Procedure

a. Verify conformance of each mated sample connector assembly to the Isolation Resistance test, 5.5.1.
This establishes a reference for the concluding Isolation Resistance test.

b. Completely submerse at least 1 test sample in each fluid listed in Table 4 for 30 min. 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.

CAUTION: Follow all Federal, state, and local safety regulations, standards, and procedures when
performing this test.

TABLE 4
Test
temp.
Fluid Specification* °C
Gasoline 1ISO1817, liquid C 235
5 :
Diesel fuel QODA) ISO 1817, Oil No. 3 + 0345
10% p-xylene
Engine oil ISO 1817, Qil No. 2 50% 3
85% Ethanol +
Ethanol 15% ISO 1817 liquid @ 235
Power steering fluid ISO 1817, Oil No. 3 503
Automatic transmission fluid | Dexron llI 50+ 3
. 50% ethylene'glycol +
Engine coolant 50% distilléd water 50+3
Brake Fluid SAE RM66xx** 50+3

*Solutions are defermined as percent by volume
**Use latest availgble SAE reference fluid
See appendix A for fluid source list

a. Table 4 — Chgmicals for Fluid Compatibility Test - At the conclusion of the submersion period, remove
the sample frpm the fluid. DO.NOT shake off any excess fluid. Use care not to splash any fluid on
unintended syrfaces. Leave'the samples "wet" and store them in a suitable container or area {or one
week. Do not|allow samples submersed in different fluids to touch each other and do not allpw any
dissimilar fluid drippings to intermingle.

b. At the conclugionipfthe storage period, samples may be dried sufficiently to allow inspection|and to
avoid contaanation of test apparatus.

c. Mate the connectors to an appropriate mating part and complete the Isolation Resistance Test
procedure, 5.5.1.
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5.6.2.5 Accepta

nce Criteria

At the conclusion of this test:

a. Each mated terminal pair in every test sample must meet the Acceptance Criteria of the Isolation
Resistance test, 5.5.1.5.
b. There must be no visible degradation, swelling, cracking, or loss of mechanical function evident on
any test sample.

5.6.3

5.6.3.1

BIASED SALT FOG

Purpose

Conduct this test
Interior/trunk appl
environment is en

only on connection systems intended to be packaged in wet areas of the v
cations are not required to complete this procedure as long as no,salt/m
tountered for the life of the vehicle.

bhicle.
bisture

This is a benchmalrk conditioning procedure to determine the ability of the connection.system to withstand

a salt and moistu
connector cavities
on final packagin
environment as ¢
components inclug
may therefore als
by the OEM.

Final correlation tg the particular vehicle application and duty_cycle may require modification of th

and/or vehicle leve
5.6.3.2 Sample
Prepare 10 conn

covers or protecti
mated condition.

10 additional cablg side mating conneetors are required for completing the voltage drop test followi

conditioning proce

For in-line style c
installation. If the
for testing.

re environment without significant corrosion or loss of isolatign-resistance be
or increased connection resistance. Correlation of this test to.the application dg
j and protection in the vehicle. Therefore the test setup must mimic the \
osely as possible. This includes any close-out coverg or protective caps. N
ing sheet metal from the packaging environment camaffect the outcome of the te
b have to be included. Testing may also be done.without protective covers if d

| testing.
3

bctor assemblies per 5.3.3.20UThe test set-up must include all applicable clo
e caps to simulate the attual vehicle environment. Connectors are tested in t

dure.

pnnectors, mount the connectors to a mounting bracket that would simulate

tween
pends
ehicle
learby
st and
rected

is test

se-out
he un-

Test leads must be of sufficient length so that open ends are outside the fog chamber.

ng the

ehicle

vehiclévinstallation uses a conductive metal bracket, then a like bracket must bg used
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5.6.3.3 Equipment

a. Salt fog cabinet operating at a temperature of 35 +1.1/-1.7 ° C, The Albert Singleton Corporation
Model 4911-31 or other suitable equipment (reference ASTM B 117)

b. Multimeter

c. Regulated 42 VDC Power Supply

d. 5% =+ 1% sodium chloride solution, prepared with de-mineralized water and with pH adjusted to yield
salt fog with a pH in the range of 6.5 10 7.2

5.6.3.4  Procedure

a. Complete the Visual Examination procedure per 5.1.2.

b. Verify conformfance of each maied sample connector assembly to the Isolation Resistance 1esf,]5.5.1.
This establish{s a reference for the concluding Isolation Resistance test.

c. Arrange the parts in the salt fog chamber and connect a power supply set at 42 VDC tg the ppsitive
and negative Power Pins in each connector to create a biased condition. Voltage.bias is applied
during the entjre conditioning procedure including soak periods. The Sense Pins are’not connected
to the power stpply.

d. For in-line sfyle connections, connect the simulated mounting bracket\\to"the power s$upply
negative (-)

e. Refer to the flpw chart in Figure 5 for the test sequence. Complete 4 cycles of the total sequence
(96 h total).

f. Connect each part to an un-conditioned mating connector and’)cemplete the Voltage Drop test
procedure per|5.3.3. Measure both the Power and Sense Pins.

g. Complete the Visual Examination procedure per 5.1.2.
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Measure Isolation Resistance per
para. 5.5.1

Soak samples for 1 hour
(70°C)

Apply salt fog for 30 minutes per
ASTMB117
@35 degrees C

5.6.3.5 Accepta

a.

o

There shall be
inhibit proper ¢
The samples s
The assembleg
Connectors sh

\ 4
Soak Samples for 1 hour and
30 minutes
(Room temparature)

Was process
repeated 3 times?

Yes

Remove Samples from chamber
and soak sith bias for 15.hours
(room temperature)

FIGURE 5—BIASED SALT FOG TEST FLOW CHART
1ce Criteria

no significant corrgsion on the mating surfaces of the connector or terminals so
ectrical function.
nall meet the isglation resistance requirements of 5.5.1.5
connectorséshall meet the voltage drop requirements of 5.3.3.5.
il meet the/Visual Examination Acceptance Criteria of 5.1.2.5

as to
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5.6.4 DusT ENVIRONMENT

5.6.4.1

Purpose

This procedure tests the capability of the jump start connector to function after extended exposure to dust
as encountered in the engine compartment environment.

Perform the following test on the jump-start vehicle (Header) connector only.

This is a benchmark conditioning procedure to determine the ability of the connection system to withstand
a dust environment without significant increase in connection resistance. Correlation of this test to the
application depends on final packaging and protection in the vehicle. Therefore the test set-up must
environment as Closely as possible.  This Includes any CloSe-out COVers or projective

mimic the vehicle
caps. Nearby con
therefore also hav

This is a benchmg
require modificatio

5.6.4.2 Samples$

Prepare 10 connsg
covers or protectiy

10 additional ma
conditioning proce
as intended for the

5.6.4.3 Equipmg

ponents from the packaging environment can affect the outcome of the testan
e to be included.

rk test only. Final correlation to the particular vehicle application and 'duty cycl
h of this test.

ctor assemblies per 5.3.3.2. The test set-up must.include all applicable clo
£ caps to simulate the actual vehicle environment.

ing connectars are required for completing<the voltage drop test followin
dure. Connectors are tested in the un-mate@;condition. All protective covers/g
vehicle application must be in place.

bt

See ISO 16750 (DJN 40050)

5.6.4.4 Procedy
a. Complete the
b. Complete the
c. Complete the
d. Mount the tes

Orient connec
maximum eroy
total of 12 h ug

re

Visual Examination per5.1.2.
solation Resistance-Test per 5.5.4.
Voltage Drop Test per 5.3.3
samples inkan orientation similar to that in which they are mounted in the v

tors with (respect to the direction of the blowing dust such that they will expe[ience

ion effects. Condition parts at room temperature per ISO 16750-4 (DIN 40050
ing@a-1¥min on, 59 min off cycle.

At the end of t

0 may

B may

Be-out

g the
hields

phicle.

for a

né-exposure cycle, without cleaning of any kind, mate the connectors to the apprg

priate

cable side connector and complete the voltage drop test per 5.3.3 and the isolation resistance

procedure per

5.5.1.

Complete the Visual Examination per 5.1.2.
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