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3.2 DISCHARGE
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LIGHT SOURCE

An electric light source in which light is produced by a stabilized electric discharge through an ionized gas. The light
source consists of a sealed glass/tube envelope wall and ballast. The size, shape, and color will depend on the
application. (For example, but not limited to: neon, or fluorescent lamps.)
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3.3

LIGHT EMITTING DIODE (LED) LIGHTING DEVICE

A lighting device in which light is produced by an LED or an array of LEDs.

3.4

LIGHTING DEVICE LIGHT CENTER

The geometric center of the light source or sources used to illuminate the device function or the geometric center of the
illuminated area if the light output is produced indirectly.

3.5

INCANDESCENT LIGHTING DEVICE

A lighting device in which light is produced by a filament being heated to incandescence by an electrical current.

3.6 INTEGRATED

Electronic compone
device used to produ

3.7 SAMPLES
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shall be securely mg
operate the device ir
3.8 SEALED LIGH

A lighting device th
environment.
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Fixture specifically d
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4. TESTS

The following sectio
noted in the test pro

ELECTRONIC COMPONENT

nt(s) integrated within the housing of the lamp assembly or physically,\inseparal
ce the desired output.

or test shall be representative of the device as regularly manufactured and ma
unted on the test fixture in its design position and shall.iaclude all accessory equ
its normal manner.

TING DEVICES

at does not allow the passage of gas orsxwater between the interior environm

E
psigned to support the devicentits designed operating position during a laboratof
EST FIXTURE

designed to support the device in its operating position during the vibration test.
uency in the testrange.

s describe the individual tests which need not be performed in any particular s
cedure. Unless otherwise specified all tests will be done at an ambient room ten

ble from the lighting

keted. Each sample
ipment necessary to

bnt and the exterior

y test.

The fixture shall not

equence, except as
nperature of 25 °C +

5°C. The completid

n -of the tests may be expedited by performing the tests simultaneously on

separately mounted

samples. However, it is recommended that the design of each device be evaluated to determine if the vibration test or the
warpage test affect other tests, in which case, those tests shall be performed first.

4.1 Vibration Test

This test evaluates the ability of the sample device to resist damage from vibration-induced stresses. This test is not

intended to test the vibration resistance of bulb filaments, but may be used to evaluate the effects of vibration-induced
stresses on shock-mounted devices.

4.1.1 Vibration Test Procedures

4.1.1.1 The DUT (Device Under Test), as mounted on the support supplied, shall be bolted to the anvil end of the table
of the SAE J577 vibration test machine.

4.1.1.2 Test duration is 60 +1/-0 min.
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4.2 Moisture Intrusion Tests

Choose one or more of the following tests in sections 4.2.1, 4.2.2 or 4.2.3 based on product application and with
agreement between the manufacturer and customer

4.2.1 Water-Spray Moisture Test

This test procedure shall be used to test the ability of the device to resist moisture leakage into the device from a water
spray and to determine the drainage capability of the device with drain holes or other exposed openings in the device.

4.2.1.1 Water-Spray Moisture Test Equipment
4.2.1.1.1 The water-spray cabinet shall be equipped with one or more nozzles which provides a solid cone of water

spray off sufficient included angle to completely cover the DUT. The centerline of the noZzle shall be directed
downwalrd at an angle of 45 degrees + 5 degrees to the vertical axis of the rotating test ptatform.

4.2.1.1.2 The pregcipitation rate of the water spray at the DUT shall be 2.5 +1.6/—0.0.'/mym minimum per minute as
measured with a vertical cylindrical collector centered on the vertical axis of retation. The collector shall be
100 mm|high and the inside diameter shall be a minimum of 140 mm.
4.2.1.1.3 The DUT shall rotate about its vertical axis at a rate of 4.0 rpm + 0.5 rpm
4.2.1.2 Water-Spiay Moisture Test Procedures

4.2.1.2.1 The DUT shall be mounted and tested in the design pesition and in accordance with the manufacturer's
instructipns.

4.2.1.2.2 Alldrain|holes, slots, and other openings shall remain*open during the test.

4.2.1.2.3 Devices|which have a portion protected in sefvice may have that portion of the exterion surface of the DUT
protectefd in the same manner during the test:

4.2.1.2.4 The testlduration shall be a minimum ef12 h.

42.1.25 At the gnd of the water-spray test period, the rotation, the electrical supply, and the ater spray shall be
turned off and the DUT allowed to drain for a maximum of 1 hour in the closed cabinet.

4.2.1.2.6  Upon cdmpletion of the drain period, the interior of the DUT shall be observed for moistue accumulation. If a
standing pool of water-has formed, or can be formed by tapping or tilting the DUT, the a¢cumulated moisture
shall be |lextracted and-measured.

4.2.1.2.7 Alternat¢ Methed for Determining Moisture Accumulation Within the Device

The DUT before testing’shall be weighed and the weight in grams recorded. Upon the completion of [the drain period, the
DUT shall be wiped dry of any exterior moisture and the DUT reweighed to determine the amount of water inside.

4.2.2 Water-Submersion Moisture Test
This test procedure shall be used to test devices designed to be sealed lighting devices.
4.2.2.1 Water-Submersion Moisture Test Equipment

42.2.1.1 A tank large enough to completely submerge the DUT to a depth of 50 mm measured from the top of the
device is required.

4.2.2.1.2 The tank shall be filled with a mixture of water and wetting agent. The concentration of the mixture shall be
sufficient to eliminate air bubble formation on the surface of the DUT.


https://saenorm.com/api/?name=0d34b1667a24f0e1357bc0e61530f246

SAE INTERNATI

ONAL J2139 Revised DEC2014

Page 5 of 16

4222

42221

42222
device.

42223

42224

42225

Water-Submersion Moisture Test Procedures

Test duration shall be a minimum of 1 minute.

Throughout the test, the tank temperature shall be maintained at 70 °C + 5 °C/-0 °C.

The DUT shall be maintained at ambient room temperature until conditions have stabilized before testing.

The DUT shall be completely submerged to a depth of not less than 50 mm measured from the top of the

The DUT shall be observed for air bubbles forming or escaping from the sealed portion of the DUT.

4.2.3 |IP rated Seqd

4231 The DUT

4.3 Dust Integrity
This test evaluates
output. Choose onsg
agreement between

ling test

Ehall be tested to IPX6 or greater as is specified in ISO 20653

[ests

the ability of the device to resist dust penetration, which could significantly af
or more of the following tests in sections 4.3.1 or 4.,3.2ybased on product

the manufacturer and customer

St

Equipment

rior of the test chamber shall be cubicaliin shape with measurements of 0.9 to
f the hopper may be cone shaped to aid in the collection of the dust.

rnal chamber volume, not including a hopper-shaped bottom, shall be 2 m3 mg
with 3 to 5 kg of the test dust:

mber shall have the capability of agitating the test dust by means of compressed
ay that the dust is diffused throughout the chamber.

dust used shall befine-powdered cement in accordance with ASTM C 150.
Procedures

T shall be mounted and tested in the design position and in accordance with
DNS.

fect the photometric
bpplication and with

1.5 m per side. The

ximum and shall be

air or blower fans in

the manufacturer's

holes, slots, and other openings shall remain open during the test.

protected in the same manner during the test.

length exceeding 600 mm shall be horizontally centered in the test chamber.

4.3.1 SAE Dust T¢
43.1.1 DustTest
43.1.1.1 The inte
bottom ¢
4.3.1.1.2 The inte
charged
4.3.1.1.3 The cha
such a
4.3.1.1.4 The test
4.3.1.2 Dust Test
43.1.2.1 The DL.J
instructi
43.1.2.2 Alldrain
43.1.2.3
431.24
43.1.25
4.3.1.2.6

intervals of 15 min. The dust shall be allowed to settle between agitation periods.

4.3.1.2.7 Thetest

duration shall be a minimum of 5 h.

Devices which have a portion protected in service may have that portion of the exterior surface of the DUT

Before the dust test, the luminous intensity at H-V shall be measured and the intensity recorded.

The mounted DUT shall be placed no closer than 150 mm from a wall of the dust chamber. Devices with a

The test dust shall be agitated as completely as possible by compressed air or blower(s) for 2to 15 s at
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4.3.1.3 Upon completion of the dust test, the exterior of the lamp shall be cleaned and the luminous intensity at H-V
measured.

4.3.2 IP Rated Dust Test
4.3.2.1 The DUT shall be subjected to IP6X as specified in ISO 20653:
4.4  Corrosion Test

This test evaluates the ability of exterior-mounted devices to resist salt corrosion which would impair the functional
characteristics of the device.

4.4.1 Corrosion Test Equipment

4411 A salt-sprly (fog) cabinet, operating at the conditions specified by ASTM B 117 shall betusqd.
4.4.2 Corrosion Test Procedures

4421 The DUT|shall be mounted and tested in the design position and in aeccordance with the manufacturer's
instructions.

4.4.2.2 Alldrain hples, slots, and other openings shall remain open during thetest.

4.4.2.3 Devices which have a portion protected in service may have~that portion of the exterior|surface of the DUT
protected |n the same manner during the test.

4.42.4 The test duration shall be a minimum of 240 .h
4.4.3 Additional Cprrosion Testing

4.4.3.1 For produgts deemed to have high susceptibility'to corrosion consideration should be given|to using SAE J2721
Recommegnded Corrosion Test Methods for‘Commercial Vehicle Components

4.5 Photometry Test

This test measures|the luminous intensities at test points throughout the light distribution pattern|as specified by the
applicable SAE Publication for the sample device.

45.1 Photometric|Test Equipment

45.1.1 The positipner (goniemeter) configuration shall be capable of positioning the sample deVice at the test point
position specifi€d jin the applicable SAE Publication. The recommended goniometer configuyration is specified as
Type A as|shown in Figure B1 of SAE J1330. Other systems may be used to achleve equivplent positioning, but
it will be a he position which is
equivalent to that of the recommended gonlometer

45.1.2 The photometer system shall consist of a sensor, amplifier, and indicator instrument. The system shall be
capable of providing the luminous intensity reading (candela) of the output of the device being tested.

45.1.3 The sensor, unless otherwise specified, shall have a maximum effective area that will fit within a circle whose
diameter is equal to 0.009 times the actual test distance from the light source of the device to the sensor. The
sensor effective area is the actual area of intercepted light striking the detector surface of the photometer. For
systems with lens(es) that change the diameter of the intercepter light beam before it reaches the actual
detector surface, the maximum size requirements shall apply to the total area of light actually intercepted by the
lens surface. The sensor shall be capable of intercepting all direct illumination from the largest illuminated
dimension of the sample device at the test distance.

45.1.4 The color response of the photometer sensor shall be corrected to that of the 1931 CIE Standard observer
(2 degree) Photopic Response Curve (ASTM E 308).
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45.2.7.5
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453

4531

Photometric Test Procedure

The DUT shall be mounted and tested in the design position(s) or as mounted on the vehicle in accordance with
the manufacturer's instruction.

Unless otherwise specified, accurate, rated bulbs shall be used. They shall be selected for accuracy as

specified i

n SAE J387 and shall be operated at their design mean spherical candlepower.

Where special bulbs are used, they shall be aged in accordance with SAE J387 and operated at their design
mean spherical candlepower.

If the design value of the mean spherical candlepower is not available or the light source is an integral part of
the device, operate the light source (bulb filament) at its specified design voltage.

If the design mean spherical candlepower of the bulb is intentionally modified from specillcations for a device

light sou

A devicq
source.

“H-v" d
specifie
function
side fun
angular

ernal or external circuitry, operate the bulb with the voltage-modification, circuit

iled design voltage applied to the input of the modification circuitry.

rs “V” and “H” designate the vertical and horizontal planes intersecting both the
rce (or center of a reflex reflector) and the goniometer axis.

using a bulb that has a major and a mingr light source shall be oriented with res

signates the zero test point angle’at the intersection of the “H” and “V” plang
, this intersection shall be parallel to the longitudinal axis of the vehicle in the ¢
devices and shall be horizental and perpendicular to the longitudinal axis of the

Ction devices. The letters “Y,” “D,” “L,” and “R” (up, down, left, and right, respect
position in degree fram\the H-V planes to the goniometer as viewed from a lam

illumination as viewed from(a'reflex reflector.

The hor
projectia

The vert
the light

zontal angle ©fithe test point (“L” left and “R” right) is the angle between the vg
n of the light'ray from the device onto the horizontal plane.

ical angle of the test point (“U” up and “D” down) is the true angle between the
ray'from the device.

y attached and with

r than, the minimum
b photometer sensor

nomenclature shall

center of the device

bect to its major light

s. Unless otherwise
hse of front and rear
ehicle in the case of
vely) designates the
D or to the source of

prtical plane and the

horizontal plane and

The direction of an angular test point can be visualized when an observer stands behind the device and looks
in the direction of the emanating light beam towards the photometer sensor when the device is properly aimed
with respect to H-V.

Photometric measurements and scan shall be made with the light source(s) steady burning. The luminous
intensity measurements, in candela, shall be recorded for each of the test points and zones specified for that

function

of the device being tested.

Testing Procedures for LED based lighting

When testing LED based lighting devices SAE J1889 L.E.D. Signal and Marking Lighting Devices section 5.1.5
shall be used.
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4.6 Warpage Test for Devices with Plastic Components

This test evaluates the ability of the plastic components of the sample device to resist warpage due to ambient heat and
heat from the light source.

4.6.1 Warpage Test Equipment
4.6.1.1 A circulating air oven.
4.6.2 Warpage Test Procedure

4.6.2.1 The DUT shall be mounted and tested in the design position in accordance with the manufacturer's instructions.

4.6.2.2 Test shallpe conducted at room temperature, 23 °C + 2 °C with still air.

4.6.2.3 Unless otherwise specified, the light source(s) shall be operated at design vpltage spefified by the device
manufactyrer and cycled as specified in Table 1.

Table 1 - Cycle times (minutes)

Device Type Steady Burn  50n-50fD)" Steady Flash

Clearance X

Identification X

Side Marker X

Tall X

Stop X

Front & Rear Turn Signal X
Side Turn Signal X
High-Mounted Stop X

Back Up X

License Plate X

Non Headlamp DRL X

4.6.2.4 Testduraionis 1 h.

4.6.2.5 The flash fate shall be between’80 and 100 flashes per minute with a 50% * 2% on time.

4.6.2.6 Devices with multiple functions shall be tested with all functions simultaneously operating |as specified, except
for the bgckup funetion, which shall be tested separately. Stop and turn signal lamp cgmbinations shall be

tested as @ stop lamp function only.

4.7 Humidity-Temperature Test

This test is for lighting devices including, but not limited to, LEDs and Discharge Signal Lighting Systems (DSLs) with
Integrated electronic components. It is a combination test designed to verify operation throughout extremes of
temperature and under conditions of high humidity.

4.7.1 Humidity-Temperature Test Equipment

Must be capable of performing the testing described in the temperature profile shown in Figure 1. Note that the 90%
Relative Humidity requirement is applied only during the 38 °C part of the profile.
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4.7.2 Humidity-Temperature Test Procedure
4.7.2.1 The DUT shall be mounted and tested in the design position(s) or in accordance with the manufacturer’s
instructions.
4.7.2.2 All drain holes, slots, and openings shall remain open during the test.
4.7.2.3 Devices which have a portion protected in service may have that portion of the DUT protected in the same
manner during the test.
MINIMUM TRANSISTION RATE IS 1.3° C/Min
. - MAX 0
O\_ﬂ'
0% RH
1 138 @&
o
<
&
+ 4 —40 L
[l
&
A+ ~
o w2 n o s
o 4] n W &o
HOURE
Figure 1 - Combined humidity - temperature profile
4.7.2.4 The DUT |need not be energized during the test cycle illustrated in Figure 1. The maximpm test temperature

selected S
76 °C. N

hall be appropriate to that expectéd for the location and use of the device and 1
ote that SAE J1455 offers environmental temperature extreme summary tab

selecting an appropriate maximum temperature. The maximum temperature should be do

report. A}
report.

4.8 Voltage Regul

This test is for lightir
energize LEDs, Disc

4.8.1 Voltage Red

hinimum of one 8-h cycle is.to be completed. The number of cycles should also b

ption Tolerance Testing

g devices containing integrated electronic components used to modify the vehicl
harge Signal'Lighting Systems (DSLs), Discharge Light Sources or Incandescent

ulation/Tolerance Test Equipment

nay not be less than
les that may aid in
cumented in the test
e documented in the

 voltages needed to
Lighting Devices.

This equipment mus

De capable of providing the DC voltages as reterenced In 4.0.2.Z2 10r 12V systen

V systems. The DC power supply should meet the following specifications:

4.8.1.1 Line Regulation

+0.1%.

4.8.1.2 Ripple and Noise

0.4% maximum.
4.8.1.3 Stability

+0.1%.

ns and 4.8.2.3 for 24
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Table 3:

4.8.2 \Voltage Regulation Test Procedure
4.8.2.1 The DUT shall be mounted and tested in the design position(s) in accordance with the manufacturer’s
instructions.
4.8.2.2 The DUT shall be subjected to the test conditions for 12 V systems shown in Table 2:
Table 2 - Voltage conditions
Condition D.C. Voltage Application Time
Minimum Normal Operating Vehicle Voltage 7.0V 2 min
Jumper Starts 24.0V 2 min
Reverse Polarity -12.0V 2 min
4.8.2.3 The DUT shall be subjected to the following test conditions for 24.0 V systems as shown in
Table 3 - Voltage conditions
Condition D.C. Voltage Application Timg
Minimum Normal Operating Vehicle Voltage 18.0V 2 min
Jumper Starts 48.0V 2 min
Rleverse Polarity 240V 2 min

4.9 Vehicle Trans

These tests are to in
integrated electronic

4.9.1 Vehicle Trarn
49.1.1 The vehic
and 5 for

ent Voltage Tests

sure that transient (short duration) voltage changes do not cause failure in lightin
circuits which are necessary for proper operation of the device.

sient Voltage Test Equipment

e Transient Voltage Test Equipment shall be capable of meeting the requireme
the following requirements:\koad Dump, Inductive Load Switching, and Mutua

applications.

NOTE: Source resis

tance (ohms) may be ‘changed where applicable in following tables.

Table4'=Typical 12 V vehicle transient voltage characteristics

g devices containing

hts cited in Tables 4
for 12 and/or 24 V

Source  Rise
Lines Type (ohms)  (us) Open Circuit Equation Repetition Energy
Power Load Dymp 0.4 100 14+86e(t04) 5 Pulses at 10 s intervals O
/10 - Inductive-Swritett 10 20 T HA+—600e-4-000 1o-Putsesat-ts-ntervals (3@
110 All Mutual 50 1 14+/- 300 g(1/0.000015) 10 Pulses at 1 s intervals. @

1. The alternator is capable of outputting much more energy than can be absorbed by commonly used electronic clamping devices.
Therefore, when clamping devices are used in electronic modules, caution must be used in the design of the vehicle electrical
system to insure the energy limitations of each clamping device are observed (see Appendix B in SAE J1455 AUG94).

DC and transient voltage.

be 0.5LI"2 where | is the current through the inductor in amps and L is the inductance in henries.

The transient waveforms described previously in mathematical form may actually be implemented by diode OR-ing or “combining” a

. This transient applies to those /O lines which may be connected to unclamped inductive loads. In addition, the energy available will
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Table 5 - Typical 24 V vehicle transient voltage characteristics

Source Rise
Lines Type (ohms)  (us) Open Circuit Equation Repetition Energy

Power Load Dump 0.8 100 28+122et10-49 5 Pulses at 10 s intervals OIC)

/0 - Inductive Switching 20 1 28+/- 600e(10-001) 10 Pulses at 1 s intervals @@

I/0 All Mutual 50 1 28+/- 300 g(/0-000015) 10 Pulses at 1 s intervals. @

1. The alternator is capable of outputting much more energy than can be absorbed by commonly used electronic clamping devices.
Therefore, when clamping devices are used in electronic modules, caution must be used in the design of the vehicle electrical
system to insure the energy limitations of each clamping device are observed (see Appendix B in SAE J1455 AUG94).

2. The transient waveforms described previously in mathematical form may actually be implemented by diode OR-ing or “combining” a
DC and transient vgitage:

3. This transient applies to those I/O lines which may be connected to unclamped inductive loads. In addition, tll|e energy available will
be 0.5LI"2 where | |s the current through the inductor in amps and L is the inductance in henries.

4.9.1.2 Vehicle Transient Voltage Test Circuit

The circuit in Figure
perform Load Dump|
equations in Tables
not just the alterna
approximately 0.25 (
component resistan
dissipate a part of th
resistance as noted
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2 is an example of the basic setup for Transient Voltage Testing, which can
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Table 4 shows the Load Dump calCulation represented by the exponential functig
pguation may be simplified as follows:
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oltage at any particular time

Vi = Initial Voltag
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T = RC time constant
t = Particular timehich Vc is desired

e
of natural logarithms)

also be modified to
rmined by using the
imulated resistance,
Sistance by itself is
des harness system
ese devices will all
bvice by using series

be changed to Non-

n for the discharging

(Eq. 1)

In Table 4, the load dump equation shows 14 V as the DC output voltage used for nominal 12 V systems; 86 V is the peak
voltage for the short duration described by the equation 0.4 = T or RC. To design a circuit with the proper time duration, it
is necessary to select a capacitor value for C. Figure 3 shows an example using a 22 000 uF capacitor. We can calculate
a resistor value R using the formula T = RC.

EXAMPLE

T=RC
0.4s = R(22000F)
R=18Q
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The oscilloscope screen in Figure 4 displays the voltage that the DUT will see during a load dump pulse on a 12 V (14.0-
V) system. These scope measurements are made at the DUT connection point without the DUT attached.

NOTE: It takes approximately 5 time constants (5T) to charge or discharge a capacitor.

Switch for charging capacitor ~ Switch for discharging capacitor across test device

l
current limit ’I 3%
“——
I
iy :rjo-
0.
4
—=— power supply 1 — R
T oY
== power supply 2
T 144
DU
(The 3 ohms series resistance in the circuit is for limitingcstirge current.)
Figure 2 - Load dump testing circuit
Swiich for [charging capacitor Switch for discharging-capacitor across test device
3
—| A
..ﬁ |
0 iy >
Gr—iF
a—hl
—H
= gy C_V = 22000 £ 180
=
DUT
(V in box, ts@-digital voltmeter. The 3 chms series resistance in the circuit is for limiting surge current.)

Figure 3 - Example of a load dump testing circuit
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	4. Tests
	4.1 Vibration Test
	4.1.1 Vibration Test Procedures
	4.1.1.1 The DUT (Device Under Test), as mounted on the support supplied, shall be bolted to the anvil end of the table of the SAE J577 vibration test machine.
	4.1.1.2 Test duration is 60 +1/–0 min.


	4.2 Moisture Intrusion Tests
	4.2.1 Water-Spray Moisture Test
	4.2.1.1 Water-Spray Moisture Test Equipment
	4.2.1.1.1 The water-spray cabinet shall be equipped with one or more nozzles which provides a solid cone of water spray of sufficient included angle to completely cover the DUT. The centerline of the nozzle shall be directed downward at an angle of 45...
	4.2.1.1.2 The precipitation rate of the water spray at the DUT shall be 2.5 +1.6/–0.0 mm minimum per minute as measured with a vertical cylindrical collector centered on the vertical axis of rotation. The collector shall be 100 mm high and the inside ...
	4.2.1.1.3 The DUT shall rotate about its vertical axis at a rate of 4.0 rpm ± 0.5 rpm.

	4.2.1.2 Water-Spray Moisture Test Procedures
	4.2.1.2.1 The DUT shall be mounted and tested in the design position and in accordance with the manufacturer's instructions.
	4.2.1.2.2 All drain holes, slots, and other openings shall remain open during the test.
	4.2.1.2.3 Devices which have a portion protected in service may have that portion of the exterior surface of the DUT protected in the same manner during the test.
	4.2.1.2.4 The test duration shall be a minimum of 12 h.
	4.2.1.2.5 At the end of the water-spray test period, the rotation, the electrical supply, and the water spray shall be turned off and the DUT allowed to drain for a maximum of 1 hour in the closed cabinet.
	4.2.1.2.6 Upon completion of the drain period, the interior of the DUT shall be observed for moisture accumulation.  If a standing pool of water has formed, or can be formed by tapping or tilting the DUT, the accumulated moisture shall be extracted an...
	4.2.1.2.7 Alternate Method for Determining Moisture Accumulation Within the Device


	4.2.2 Water-Submersion Moisture Test
	4.2.2.1 Water-Submersion Moisture Test Equipment
	4.2.2.1.1 A tank large enough to completely submerge the DUT to a depth of 50 mm measured from the top of the device is required.
	4.2.2.1.2 The tank shall be filled with a mixture of water and wetting agent. The concentration of the mixture shall be sufficient to eliminate air bubble formation on the surface of the DUT.

	4.2.2.2  Water-Submersion Moisture Test Procedures
	4.2.2.2.1 The DUT shall be maintained at ambient room temperature until conditions have stabilized before testing.
	4.2.2.2.2 The DUT shall be completely submerged to a depth of not less than 50 mm measured from the top of the device.
	4.2.2.2.3 Test duration shall be a minimum of 1 minute.
	4.2.2.2.4 The DUT shall be observed for air bubbles forming or escaping from the sealed portion of the DUT.
	4.2.2.2.5 Throughout the test, the tank temperature shall be maintained at 70  C + 5  C/–0  C.


	4.2.3 IP rated Sealing test
	4.2.3.1 The DUT shall be tested to IPX6 or greater as is specified in ISO 20653
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	4.3.1 SAE Dust Test
	4.3.1.1 Dust Test Equipment
	4.3.1.1.1 The interior of the test chamber shall be cubical in shape with measurements of 0.9 to 1.5 m per side. The bottom of the hopper may be cone shaped to aid in the collection of the dust.
	4.3.1.1.2 The internal chamber volume, not including a hopper-shaped bottom, shall be 2 m3 maximum and shall be charged with 3 to 5 kg of the test dust.
	4.3.1.1.3 The chamber shall have the capability of agitating the test dust by means of compressed air or blower fans in such a way that the dust is diffused throughout the chamber.
	4.3.1.1.4 The test dust used shall be fine-powdered cement in accordance with ASTM C 150.

	4.3.1.2 Dust Test Procedures
	4.3.1.2.1 The DUT shall be mounted and tested in the design position and in accordance with the manufacturer's instructions.
	4.3.1.2.2 All drain holes, slots, and other openings shall remain open during the test.
	4.3.1.2.3 Devices which have a portion protected in service may have that portion of the exterior surface of the DUT protected in the same manner during the test.
	4.3.1.2.4 Before the dust test, the luminous intensity at H-V shall be measured and the intensity recorded.
	4.3.1.2.5 The mounted DUT shall be placed no closer than 150 mm from a wall of the dust chamber. Devices with a length exceeding 600 mm shall be horizontally centered in the test chamber.
	4.3.1.2.6 The test dust shall be agitated as completely as possible by compressed air or blower(s) for 2 to 15 s at intervals of 15 min. The dust shall be allowed to settle between agitation periods.
	4.3.1.2.7 The test duration shall be a minimum of 5 h.

	4.3.1.3 Upon completion of the dust test, the exterior of the lamp shall be cleaned and the luminous intensity at H-V measured.

	4.3.2 IP Rated Dust Test
	4.3.2.1 The DUT shall be subjected to IP6X as specified in ISO 20653:


	4.4 Corrosion Test
	4.4.1 Corrosion Test Equipment
	4.4.1.1 A salt-spray (fog) cabinet, operating at the conditions specified by ASTM B 117 shall be used.

	4.4.2 Corrosion Test Procedures
	4.4.2.1 The DUT shall be mounted and tested in the design position and in accordance with the manufacturer's instructions.
	4.4.2.2 All drain holes, slots, and other openings shall remain open during the test.
	4.4.2.3 Devices which have a portion protected in service may have that portion of the exterior surface of the DUT protected in the same manner during the test.
	4.4.2.4 The test duration shall be a minimum of 240 .h

	4.4.3 Additional Corrosion Testing
	4.4.3.1 For products deemed to have high susceptibility to corrosion consideration should be given to using SAE J2721 Recommended Corrosion Test Methods for Commercial Vehicle Components


	4.5 Photometry Test
	4.5.1 Photometric Test Equipment
	4.5.1.1 The positioner (goniometer) configuration shall be capable of positioning the sample device at the test point position specified in the applicable SAE Publication. The recommended goniometer configuration is specified as Type A as shown in Fig...
	4.5.1.2 The photometer system shall consist of a sensor, amplifier, and indicator instrument. The system shall be capable of providing the luminous intensity reading (candela) of the output of the device being tested.
	4.5.1.3 The sensor, unless otherwise specified, shall have a maximum effective area that will fit within a circle whose diameter is equal to 0.009 times the actual test distance from the light source of the device to the sensor. The sensor effective a...
	4.5.1.4 The color response of the photometer sensor shall be corrected to that of the 1931 CIE Standard observer (2 degree) Photopic Response Curve (ASTM E 308).

	4.5.2 Photometric Test Procedure
	4.5.2.1 The DUT shall be mounted and tested in the design position(s) or as mounted on the vehicle in accordance with the manufacturer's instruction.
	4.5.2.2 Unless otherwise specified, accurate, rated bulbs shall be used. They shall be selected for accuracy as specified in SAE J387 and shall be operated at their design mean spherical candlepower.
	4.5.2.3 Where special bulbs are used, they shall be aged in accordance with SAE J387 and operated at their design mean spherical candlepower.
	4.5.2.4 If the design value of the mean spherical candlepower is not available or the light source is an integral part of the device, operate the light source (bulb filament) at its specified design voltage.
	4.5.2.5 If the design mean spherical candlepower of the bulb is intentionally modified from specifications for a device through internal or external circuitry, operate the bulb with the voltage-modification circuitry attached and with the specified de...
	4.5.2.6 The test distance for measuring the luminous intensity shall be made at equal to, or greater than, the minimum test distance between the center of the light source (or the face of a reflex reflector) and the photometer sensor as specified in t...
	4.5.2.7 The locations of test points are specified in the applicable SAE Publication. The following nomenclature shall apply:
	4.5.2.7.1 The letters “V” and “H” designate the vertical and horizontal planes intersecting both the center of the device light source (or center of a reflex reflector) and the goniometer axis.
	4.5.2.7.2 A device using a bulb that has a major and a minor light source shall be oriented with respect to its major light source.
	4.5.2.7.3 “H-V” designates the zero test point angle at the intersection of the “H” and “V” planes. Unless otherwise specified, this intersection shall be parallel to the longitudinal axis of the vehicle in the case of front and rear function devices ...
	4.5.2.7.4 The horizontal angle of the test point (“L” left and “R” right) is the angle between the vertical plane and the projection of the light ray from the device onto the horizontal plane.
	4.5.2.7.5 The vertical angle of the test point (“U” up and “D” down) is the true angle between the horizontal plane and the light ray from the device.
	4.5.2.7.6 The direction of an angular test point can be visualized when an observer stands behind the device and looks in the direction of the emanating light beam towards the photometer sensor when the device is properly aimed with respect to H-V.
	4.5.2.7.7 Photometric measurements and scan shall be made with the light source(s) steady burning. The luminous intensity measurements, in candela, shall be recorded for each of the test points and zones specified for that function of the device being...


	4.5.3 Testing Procedures for LED based lighting
	4.5.3.1 When testing LED based lighting devices SAE J1889 L.E.D. Signal and Marking Lighting Devices section 5.1.5 shall be used.


	4.6  Warpage Test for Devices with Plastic Components
	4.6.1 Warpage Test Equipment
	4.6.1.1 A circulating air oven.

	4.6.2 Warpage Test Procedure
	4.6.2.1 The DUT shall be mounted and tested in the design position in accordance with the manufacturer's instructions.
	4.6.2.2 Test shall be conducted at room temperature, 23  C + 2  C with still air.
	4.6.2.3 Unless otherwise specified, the light source(s) shall be operated at design voltage specified by the device manufacturer and cycled as specified in Table 1.
	Table 1 - Cycle times (minutes)

	4.6.2.4 Test duration is 1 h.
	4.6.2.5 The flash rate shall be between 80 and 100 flashes per minute with a 50% ± 2% on time.
	4.6.2.6 Devices with multiple functions shall be tested with all functions simultaneously operating as specified, except for the backup function, which shall be tested separately. Stop and turn signal lamp combinations shall be tested as a stop lamp f...


	4.7 Humidity-Temperature Test
	4.7.1 Humidity-Temperature Test Equipment
	4.7.2  Humidity-Temperature Test Procedure
	4.7.2.1 The DUT shall be mounted and tested in the design position(s) or in accordance with the manufacturer’s instructions.
	4.7.2.2 All drain holes, slots, and openings shall remain open during the test.
	4.7.2.3 Devices which have a portion protected in service may have that portion of the DUT protected in the same manner during the test.
	Figure 1 - Combined humidity - temperature profile

	4.7.2.4 The DUT need not be energized during the test cycle illustrated in Figure 1. The maximum test temperature selected shall be appropriate to that expected for the location and use of the device and may not be less than 76  C.  Note that SAE J145...
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	4.8.2  Voltage Regulation Test Procedure
	4.8.2.1 The DUT shall be mounted and tested in the design position(s) in accordance with the manufacturer’s instructions.
	4.8.2.2 The DUT shall be subjected to the test conditions for 12 V systems shown in Table 2:
	Table 2 - Voltage conditions

	4.8.2.3 The DUT shall be subjected to the following test conditions for 24.0 V systems as shown in Table 3:
	Table 3 - Voltage conditions



	4.9 Vehicle Transient Voltage Tests
	4.9.1 Vehicle Transient Voltage Test Equipment
	4.9.1.1 The vehicle Transient Voltage Test Equipment shall be capable of meeting the requirements cited in Tables 4 and 5 for the following requirements: Load Dump, Inductive Load Switching, and Mutual for 12 and/or 24 V applications.
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	Table 5 - Typical 24 V vehicle transient voltage characteristics

	4.9.1.2 Vehicle Transient Voltage Test Circuit
	Figure 2 - Load dump testing circuit
	Figure 3 - Example of a load dump testing circuit
	Figure 4 - Transient voltage capacitor discharge


	4.9.2 Vehicle Transient Voltage Test Procedure
	4.9.2.1 The DUT shall be mounted and tested in the design position and in accordance with manufacturer’s instructions.
	4.9.2.2 The DUT shall be subjected to the transient voltages outlined in Table 4 (12 V system) or Table 5 (24 V system).
	4.9.2.3 The DUT shall be subjected to the repetition of pulses as shown in Tables 4 and 5.
	4.9.2.4 A single test device need not be subjected to all of the test voltages. Several identical devices may be used; however, all test results must be included in the report.


	4.10 Thermal Cycle Test
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	4.10.2.3  Number of Test Cycles
	4.10.2.4 Device Operation



	5. Performance Requirements
	5.1 Vibration Test Requirements
	5.1.1 Upon completion of the test, the DUT shall be examined. Any device showing evidence of material physical weakness, lens or reflector rotation, displacement or rupture of parts except bulb failures, shall be considered to have failed, except that...

	5.2 Moisture Test Requirements
	5.2.1 Water Spray Requirements
	5.2.1.1 Devices tested to 4.2.2 and complying with 5.2.2 of this document can be excluded from this test.
	5.2.1.2 The accumulation of moisture shall not exceed 2.0 ml.
	5.2.1.3 Alternate Requirement for Water Spray
	5.2.1.3.1 The increase in mass from the accumulation of moisture shall not exceed 2.0 g.


	5.2.2 Water Submersion Requirements
	5.2.2.1 A DUT producing a steady flow of air bubbles, or the formation of three or more air bubbles in any 10 s period from anywhere on or around the device, is considered a failure. Bubbles from air trapped outside the housing of the DUT shall not be...


	5.3 Dust Requirements
	5.3.1 After removal from the Dust Chamber the DUT shall be visually examined for dust intrusion which could affect the photometry performance of the DUT. If such dust intrusion is found, the measured luminous intensity of the DUT shall not be less tha...

	5.4 Corrosion Requirements
	5.4.1 After removal from the Salt-Spray Cabinet and after the 1 h drying period, the DUT shall be visually examined for corrosion which could affect other tests contained in this document. If such corrosion is found, the affected test(s) shall be perf...

	5.5 Photometric Requirements
	5.5.1 The luminous intensity values shall be within the limits specified in the applicable SAE Technical Report for the function being tested.
	5.5.1.1 For any signal and marking device, unless otherwise specified in the applicable SAE document, the minimum luminous intensity (candela) requirement between any two adjacent test points shall be no less than 60% of the lower specified minimum va...

	5.5.2 When testing LED based lighting devices SAE J1889 L.E.D. Signal and Marking Lighting Devices Photometry shall be used.

	5.6 Warpage Requirements
	5.6.1 Upon completion of the test, the DUT shall be visually examined for warpage of plastic components. If warpage is observed that could result in failure of other tests contained in this document, the test(s) shall be performed on the warped sample...

	5.7 Humidity-Temperature Test Requirements
	5.7.1 Upon completion of the test cycles, the DUT shall be visually examined for proper operation. If there is visual evidence of change which could result in failure of the other tests contained in this document, the test(s) shall be performed to ins...
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	5.8.2 The DUT need not light during the reverse voltage exposure, however it shall become  operational when correct polarity is restored.

	5.9 Vehicle Transient Voltage Test Requirements
	5.9.1 At the conclusion of the repetitions specified for each transient voltage, the DUT must be operational. Light output may change only during the application of the transient voltage.

	5.10 Thermal Cycle Test Requirements
	5.10.1 Upon completion of the test cycles, the DUT shall be examined for proper operation. If there is visual evidence of change which could result in failure of the other tests contained in this document, the test(s) shall be performed to insure comp...


	6. Guidelines
	6.1 Design Guidelines
	6.1.1 Devices containing integrated electronic components may transfer or radiate undesirable RFI or EMI emissions. It is the responsibility of the manufacturer to test appropriately. Test standards such as SAE J2357 may apply.
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