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2.1.2 ASTM Publications
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3. DEFINITIONS
3.1 Connector

A coupling device which provides an electrical and mechanical junction between two multiconductor cables, or between a
cable and an electrical component.

3.2 Terminal

A device attached to a wire or cable to provide the electrical interface between two cables or a cable and an electrical
component.

3.3 Dolly

A chassis equipped |with one or more axles, a fifth wheel and/or equivalent mechanism, and:drawbar, the attachment of
which converts a semitrailer to a full trailer.

3.4 Electrical Distfibution System

The electrical wiring system includes all cables and wiring, connectors and terminations, coverings, seals, any other
incorporated items o maintain the integrity and performance of the electrical 'system, and the connector to any mating
device with the excgption of the SAE J560 connector where only the eléctrical performance requjrements apply. The
electrical wiring sysfem does not include the functional devices to whi€h the wiring system is attaghed such as lamps,
ABS electronic contrfol modules or sensors.

3.5 Sealed

A condition which pfrovides a nonleaking union between two mechanical components or any placg within an electrical
distribution system. |A sealed union is defined as one which does not allow the ingress of moisture.

4. TESTS
4.1 Test Procedures

Conformance to the|requirements of thiss<document shall be determined by subjecting each device to|each test procedure
listed in this documgnt. Unless othenwise stated, the tests are to be performed at25°C +5°C and at 125V DC £ 0.1V
DC or per the manufacturers recommendations. Sample sizes shall be statistically valid. The tests ghall be conducted in
the sequence as follpws:

4.1.1 Voltage Drop
4.1.10 Insulation Registan¢e - Multiconductor Assemblies
4.1.2 Connector Durgpbility

4.1.3 Salt Fog

4.1.4 Thermal Cycle
4.1.5 Thermal Shock

4.1.6 Oil Absorption

4.1.7 Salt Water Immersion

4.1.8 Steam Clean and Pressure Wash

4.1.9 Vibration

4.1.11 Tensile Strength - Wire to Terminal

4.1.12 Tensile Strength - Wire to Wire

4.1.13 Connector Pull Force

4.1.14 Connector Misengagement Force

4.1.15 Connector Terminal Retention Force

4.1.1 Voltage Drop

4.1.10 Insulation Resistance - Multiconductor Assemblies
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4.1.1 Voltage Drop

The measurement of connection voltage drop shall be per SAE J163 and Figures 1 and 2. The voltage drop of the cables
shall be subtracted from the measured values. Except for connectors specified by SAE J560, the voltage drop shall be
measured at the current specified in Table 1 of this document.

Measuring points
/-Points of electrical omnpcn7 \
— I ¢ ’
10 min. 10 min. l
l 75 max. 75 max.

NoTe—All dimensions are in millimeters.

FIGURE 1 - CABLE TO CABLE ASSEMBLY.

Measuring point . .
X- Point of electrical connection ——\ Y Measuring point
o o

2 max.

.
7S max

NoTe—All dimensions are in millimeters.
FIGURE\2 - CABLE TO COMPONENT ASSEMBLY
4.1.2 Connector Qurability
a. An assembled cpnnector with-terminals shall be mated and unmated 25 times.
b. Using the procedlure described in 4.1.1, measure the millivolt drop of the mated terminal pair.

4.1.3 SaltFog

Testing shall be performed per ASTM B 117-73 test method for 240 h. During the test, each circuit shall be operating at
the test currents specified in Table 1. The SAE J560 connector plug-to-receptacle interface shall be tested to the SAE
J560 requirements.

414 Thermal Cycle
Connector and cable assemblies shall be connected to their mating parts. The assemblies shall be exposed to 25 cycles

of the thermal cycle profile shown in Figure 3. The assemblies shall be energized with test voltage commencing at point
“A” of Figure 3 and de-energized at point “B” of each cycle. The current shall be limited to 1.0 A.
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AMBIENT TEMPERATURE TRANSITION
RATES
MINIMUM 0.6°C (1 °F) PER MINUTE
MAXIMUM 5°C (9°F) PER MINUTE

100 o
) POINT "B"
80 [ /
o 1 H MIN
il
<

8
|

TEMPERATURE °C
N
o
k

0 [
4
20 1
<4
1 HMIN
=40 o= \
4 POINT "A"
| ] T ¥

HOURS
NOTE—The period is dependent upon the temperature transition rate.

FIGURE 3 - THERMAL CYCLE PROFILE

4.1.5 Thermal Shock

158
E
&

73 2
&
&
n
~

-40

The cable to cable ortabfeto component connector assembiies shaftbe subjectedto t0Tycles of

hermal shock. One

cycle shall consist of 30 min at a temperature of —-40 °C + 2 °C followed by 30 min at a temperature of 80 °C + 2 °C with a

transfer time of 2 min maximum.

4.1.6 Oil Absorption

Connectors shall be capped prior to testing to prevent entry of oil into the connector cavities during the test. The wiring
assembly shall be immersed in ASTM D 471, IRM-902 engine oil at 50 °C + 3 °C for a period of 20 h. After removal from
the engine oil, remove excess oil from the surface and allow sufficient time for excess oil trapped in the assembly to drain

completely.
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417

Salt Water Immersion

Salt water immersion shall not be performed on the SAE J560 connector plug-to-receptacle interface.

Extend the cable ends out of the solution.

embly for 30 min each hour.

omponent Assembly
embly at a minimum depth of 300 mm in a 5% solution of salt (Sodium chloride) v
of the cable assembly out of the solution.

embly to a source set at component rated voltage or{est voltage.

embly for 30 min each hour.

4.1.7.1 Cable to Cable Assembly
a.

b.

c.

d. Energize the ass

e. Terminate test after 60 h.
41.7.2 Cableto(

a. Immerse the ass

b. Extend the ends|

c. Connect the ass

d. Energize the ass

e. Terminate test after 60 h.

4.1.8 Steam Clea

Conduct testing per

should be oriented i an as installed condition, simulating normal operating conditions.

4.1.9 Vibration

4.1.9.1 Applicabili
It is difficult to subje
individual sections n
support location mu
also be tested.

ning and Pressure Washing

SAE J1455. The addition of detergents or other additives to the water is recomn

ty

Ct a complete-trailer wiring system to a vibration test due to its size. To accomplis
eed to beltested alone or along with other sections. Each connector system as w
5t be tested. Unsupported sections routed around tight corners or passing thr

Immerse the assembly at a minimum depth of 300 mm in a 5% solution of salt (sodium chloride) water.

Connect the assembly to a source set at test voltage. The current flowing shall be a minimum of 1.0 A.

ater.

nended. The sample

h a meaningful test,
ell as each mounting
bugh cutouts should

41.9.2

Test Set U

p

The section of wiring under test shall be attached to the shaker table simulating the actual installation. The remainder of

the wiring shall be free and unsupported for a minimum of one vertical meter, draped off the test table.

If the section

under test may accumulate ice during actual usage, a 2 kg weight shall be added to the free wiring, one half meter below

the surface of the sh

aker table.
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41.9.3

Alternative test methods, 4.1.9.3.1 or 4.1.9.3.2, may be applied depending upon availability of equipment.

Test Method

4.1.9.3.1 is recommended.

Method

With 100 mA flowing through the circuits under test during the last thirty minutes of the test, monitor each circuit for

discontinuities.

Measure millivolt drop at the termination of the test using the procedure described in 4.1.1.

Vibration testing shall be performed by the procedure described in SAE J2139.

41931

41.9.3.2 Vibratio
Vibratio

4.1.10 Insulation R

:

testing shall be performed by the procedure described in SAE J1455 41
Tests using a sweep profile from 10 to 1000 Hz, single axis for 6 h.

bsistance—Multiconductor Assemblies

D.4.1 — Swept Sine

Using a 500 V megdhmmeter or 500 V, AC or DC, hipotential tester, check each terminal to all othér terminals and any

conducting shells or
4.1.11 Tensile Stre

If insulation crimps &

placed in a wire terminal pull tester. Sufficient force shall be applied tarpull the wire out of the termin

All testing is to be cg
4.1.12 Tensile Stre

The wire to wire spli
to wire splice. All te

4.1.13 Connector H
All mated connector
axis of engagement
exceed 5 N/s.

4.1.14 Connector N

Unmated multicavity|
The connectors shal

conduits.

hgth—Wire to Terminal

re present, the crimp wings shall be opened before‘testing. The terminal and wi
nducted at a uniform rate of speed not to exceed 305 mm/min.

hgth—Wire to Wire

ce shall be placed in a pull tester. Sufficient force shall be applied to break the w
bting is to be conducted at a unifarfm rate of speed not to exceed 305 mm/min.

ull Force

5 that may be subjected to disconnection forces during use shall have a force of
of the connector pairiin the direction of disengagement. The force shall be ap
lisengagemént Force

connettor pairs shall have a force of 178 N applied in the axis of and in the direc
becoriented to test the mechanical strength of the connector system's polarizatio

r'e assembly shall be
al or break the wire.

ire or break the wire

100 N applied in the
blied at a rate not to

tion of engagement.
h features.

4.1.15 Terminal Re

ention rensile Force

The terminal retention force within the connector cavity shall be determined by applying and measuring a tensile load

along the axis of the

terminal. The load should be applied to the attached conductor.

5. REQUIREMENTS

5.1  Voltage Drop

The voltage drop shall not exceed the values tabulated in Table 1:
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TABLE 1 - VOLTAGE DROP

5.2 Tensile Streng

The tensile strength

5.3 Tensile Streng
The tensile strength
5.4 Connector Du

The millivolt drop sh

test, there shall be no evidence of cracking, breaking or physical deformation that would affect perfq

required tests.

Maximum
Millivolt Drop

SAE Cable Size Test Current (cable to device)

(mmz) (Amperes) (cable to cable)
0.5 5 100
0.8 10 100
1.0 15 100
2.0 20 100
3.0 30 100
5.0 40 100
8.0 50 100
13.0 60 100

th—Wire to Terminal
shall exceed the values listed in Table 2 for an effective electrical-and mechanica

TABLE 2 - MINIMUM TENSILE STRENGTH

Force.(N)
SAE Cable Size (Wire t0 Terminal)
(mm?) (Wire to Wire)
0.5 70
0.8 80
1 124
2 155
3 177
5 200
8 222
13 355

th—Wire to Wire
shall exceed the values listed in Table 2 for an effective electrical and mechanica
rability

a1l not exceed the values listed in Table 1 for the wire size under evaluation. At

5.5 Vibration

connection.

connection.

he conclusion of the
rmance in the other

The millivolt drop shall not exceed the values listed in Table 1 for the wire size under consideration. There shall be no
apparent loosening of terminals within a connector. There shall have been no electrical discontinuities greater than 100 Q
for greater than 10 ps in the last half hour of the test. There shall be no signs of mechanical or electrical damage or
defects upon visual examination.

5.6 Thermal Cycle

Upon completion of the thermal cycle exposure, there shall be no cracking, warping, or rupture of any of the components.

The connectors shal

| remain serviceable.
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5.7
There shall be no ev

5.8 Qil Absorption

Thermal Shock

idence of damage detrimental to the normal operation of the assembly.

Upon completion of the oil absorption tests, the connectors must remain serviceable. A serviceable part is one that can
be removed with reasonable force and reinstalled without visible damage. A visual inspection shall reveal no cracks,
splits, or other damage to the items used in the construction of the assembly.

5.9 Insulation Res

istance

The insulation resist

ance shall be in excess of 1 MQ. The leakage current shall be less than 50 mA.

5.10 Salt Water Immersion

At the completion of
the terminals shall b

Allow the assembly

the test, there shall be no visual evidence of corrosion residue on any,of the elg
b intact in their original condition.

to dry for 4 h after concluding the test and check each_gircuit for shorting 4

grounding to any comducting shell or conduit.

5.11 Salt Fog

At the completion of
the terminals shall b

Allow the assembly
conducting shell or g

5.12 Spray Wash

the test, there shall be no visual evidence of corrosion residue on any of the elg
b intact in their original shape.

to dry for 4 h after test and check eagh circuit for shorting between circuits a
onduit.

Upon visual examination at the conclusion of the'test, there shall be no evidence of water ingress into

particularly connectq
5.13 Connector Pu
The mated connectd

5.14 Connector Mis

r cavities and sealed cables.
| Force
rs shall withistand the specified load for a minimum of 30 s without any damage o

engagément Force

ctrical terminals and

etween circuits and

ctrical terminals and

nd grounding to any

any sealed cavities,

I disengagement.

The connectors shall-withstand the specified load for a minimum of 30 s without any damage

, without connector

engagement, and without electrical connection in any terminal position.

5.15 Terminal Rete

ntion Tensile Force

The minimum terminal retention tensile force shall meet the minimum requirements as specified in Table 3. Note that the
retention force includes secondary locking devices if provided. The harness designer shall be responsible for determining
the application of Standard or Heavy-Duty ratings.
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