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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 this document contains the physical specification for the Jump Start Connector.

2. References

2.1 Related Publications

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

2.1.1  SAE PUBLICATIONS

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

SAE J1127—Battery Cable

SAE J1128—Low Tension Primary Cable

SAE J2622—Battery Connections for 42 Volt Electrical Systems, Tests and General Performance
Requirements

2.1.2 I1SO PUBLICATIONS

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

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

ISO 16750-4 Road Vehicles—Environmental Conditions and Testing for Electrical and Electronic
Equipment—Part 4: Climatic Loads

3. Definitions

Terms defined in the 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 vehicle or charging the vehicle battery.

3.4 Extraction Force

The force required to completely remove an individual contact (terminal) from its cavity in a connector.
3.5 Header Connector

A connector system that utilizes one or more fixed terminals inserted into a housing. The non-mating
ends of the terminals are usually soldered to a printed circuit board or connect internally to the device.
See Cable Connector.

3.6 Insertion Force

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

3.7 Mating Force

The force required to mate the header and mating connector halves or to completely seat a connector in
a device Header or receptacle.

3.8 Power Pin

Primary current conducting pin for the Jump Start connector.

3.9 Room Temperature

23°C +5°C.

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 required to un-mate the header and Cable Connector halves or to un-mate two cable
connectors set up in an in-line configuration.

4. Abbreviations

CPA  Connector Position Assurance. Essentially a lock on the lock that holds the two halves of a
connector together or holds a connector to an electrical device. Usually an optional device. It
prevents accidental release of the connector lock and serves as an indicator of full connector
mating.

CT/A  Continuity Totalizer/Analyzer. A made-up test device composed of a data analyzer and 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 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.
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5. Test and Acceptance Requirements
5.1 General

5.1.1 GENERAL TEST INFORMATION

5.1.1.1  Default Test Tolerances

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

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

5.1.1.2 Default Test Conditions

When specific test conditions are not given either in the product design specification, the test request
order or elsewhere in this specification, the following basic conditions shall apply:

a. Room Temperature =23 °C +5°C
b. Relative Humidity = Ambient

5.1.1.3 Samples

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

b. Number and appropriately identify all samples

5.1.1.4  Equipment
Neither this list nor the list in each test section is all-inclusive. It is meant to highlight specialized

equipment or devices with particular accuracy requirements. Many other items of customary laboratory
equipment and supplies will also be required. See Table 1.
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TABLE 1—EQUIPMENT

Item Description Requirements*
1 DC Power Supply = 0to 650 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) = 010 50 VDC
= 0to 10 MQ
4 Current Shunts 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 Thermocouples Type "J" or "T" and as required
7 Insertion/Extraction Capable of 1.0% accuracy, full scale with peak reading feature
Force Tester
8 Data Logger As required
9 Temperature/Humidity | = -40to 90 °C
Chamber = 010 95% RH
10 Temperature Chamber | =-40 to 90 °C
11 Vibration Controller As required
12 Vibration Table As required
13 Megohmmeter Capable of measuring <5% of full scale
14 Salt Fog Chamber Per ASTMB 117
15 Dust Chamber See ISO 16750

* Note on requirements: Use of equipment with a lesser range is acceptable for specific tests where the
required range for that test can be met. The equipment range specified does not preclude use of
equipment with a larger range, but the accuracy must remain within the specified tolerance. For example,
a DMM with a range of 0 to 100 V could be substituted for one specified as 0 to 50 V, with the provision
that the accuracy could be maintained as +0.5% of the 50 V full scale, or 0.25 V, not 0.5% of the 100 V
full scale of the substituted equipment.

The measurement technique known as the Kelvin or 4-Wire Ohm method should be used as applicable in
all resistance/voltage drop measurements in this Specification. This is a measurement technique that
places the test probes ahead of the high current connections to eliminate the voltage drop associated
with the power connections. It eliminates measurement errors due to the source current present in the
test leads when using the 2-Wire Ohm method.
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5.1.2  VISUAL INSPECTION
5.1.2.1 Purpose

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

5.1.22 Samples

Sample quantities and preparation are per the respective test group.

5.1.2.3 Equipment

a. Camera

b. Video Recorder

c. Magnification Apparatus (as required)

5.1.2.4  Procedure

a. Visually examine each test specimen prior to testing and/or conditioning, noting 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 and/or 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, and/or the

photographs, recording any differences in the test report. The Authorized Person will need to provide
an additional sample for this purpose.

5.1.2.5 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.

5.2 Terminal Mechanical
5.2.1 CRIMP MECHANICAL PuLL
5.2.1.1 Purpose

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 Equipment

Mechanical pull tester with peak read feature

5.2.1.4  Procedure

a. Pull-out force test shall be performed on taut leads (i.e., remove slack in cable before performing pull-
out test to prevent incorrect test results due to “jerking”).

b. Measure and record pull-out forces in Newtons for each sample.

c. Apply an axial force at a rate between 50 and 250 mm/min (100 mm/min is recommended).
d. Calculate the mean and standard deviation using the following formulas:

X,

Mean (X) = =1
n
Where:

X' = individual pull-out force.
n = number of samples.

Standard Deviation (s) =

Report minimum, maximum, mean ( X ), standard deviation (s), and the mean minus three standard
deviations (X -3s).

e. Report any observations from visual examination.

5.2.1.5 Acceptance Criteria

The (}-33) value of the pull-out forces are specified in Table 2. The pull-out forces for unlisted
conductor sizes can be defined by linear interpolation, (i.e., read out from plotted values in Table 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 - Electrical Tests
5.3.1 ENGAGE/DISENGAGE CONDITIONING PROCEDURE
5.3.1.1  Purpose

This procedure simulates terminal wear and deformation expected during the normal service life of the
vehicle and jumper cable connection.

5.3.1.2 Samples
As required.
5.3.1.3 Procedure

NOTE—When samples are subjected to a series of tests as in 5.7, this conditioning procedure is to be
done only once (at the first procedure where it is called for).

a. Manually engage and disengage each test sample a total of 24 times.
b. Re-connect the sample for testing

5.3.1.4 Acceptance Criteria

None — this is a conditioning procedure only

5.3.2 CURRENT CYCLING

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

b. 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

Digital Multimeter (DMM)

AC or DC Power Supply (timer controlled)
Current shunts (Size as required)
Thermocouples

Data Logger (As required)

Po0T®

5.3.2.4 Procedure

a. Conduct this test in an open bench, draft free environment at 23 °C + 5 °C. An ambient temperature
sensor must be placed on the same plane as the test samples, 30 to 60 cm from the nearest sample.

b. Attach the thermocouples to the hottest accessible point near the contact surface of each mated pair.
Experimentation may be needed to locate the point of maximum temperature. All millivolt leads and
thermocouple leads must be no larger than 0.22 mm? (24 AWG) wire. When testing headers as half
of the mated pair, solder or weld the power supply lead to the header terminal.

c. 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.

e. Millivolt 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 chosen. Assemble terminals to connectors and attach the millivolt leads (if used) to the
terminals as shown in Figure 1. Attach conductor ends of the sample assemblies to form one
continuous series circuit from sample 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.

The thermocouple and test lead attachments must not interfere with the normal contact function.
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(r

DC Power Supply Current Shunt

@r H@Eq

See | Detail

Thermocouple
attachment peint

T, (probe or solder/weld
sense lead)

To power supply To power supply
or next sample (+) or next sample (-)

5 mm + 5.0

400 mm £ 10.0
cable length between ferminals

T, (probe or solder/weld
sense lead)

Test Set-Up Detail

FIGURE 1—CURRENT CYCLING TEST SET-UP
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