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1. SCOPE

The purpose of this
variables which can
devices listed in SA
variables that are ng

ries. Many of the topics are going to be discussed with general terms, and also
that more than one industry can use this standard. This includes at this|time

ft lighting industries.

ded will be:

PWM (Pulse Width Modulated) and other modulated sources.

Chromaticity, UV Content, Red (and other color) Content, retro-reflex color.

Low Light Level sources, including Low-light Visibility.

Added to “Related Publications” SAE J2382 as a method of high-speed photometric measuremen

Luminance, including License Plate Lamps and other luminance measurements.
Flashing Light sources.
Total Luminous Flux using-an-integrating Sphere.

s to IESNA documents

SAE Information Report is to list and explain major equipment, instrumenta
affect inter-laboratory differences and repeatability of photometric measuremen
E Technical Reports. The accuracy guidelines listed in the report are for the p

t @-direct function of the lighting device being measured. The control of these in

ement accuracy of
specific examples of
both the automotive

t that references this

lion, and procedure
s of various lighting
irpose of controlling
dividual variables is

necessary to controf—theoveratt—accuracy of photometric TeasSurenents.

These accuracy gut

elines apply to the

measurement of the luminous intensities and reflected intensities of devices at the specified geometrically distributed test
points and areas. These guidelines do not apply to photometric equipment used to measure license plate lamps.
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2. REFERENCES

21

Applicable Publications

The following publications form a part of this specification to the extent specified herein. Unless otherwise specified, the
latest issue of SAE publications shall apply.

211

SAE Publications

Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA and

Canada) or 724-776-

4970 (outside USA), www.sae.org.

SAE J387 Tern
SAE J575 Tes

203
SAE J2139 Tes

2.1.2 ASTM Publi
Available from ASTN
ASTM E 380-85
2.1.3 IESNA Publ
Available from IESN
IESNA LM-75-01
IESNA LM-35-02

2.2 Related Publid

The following publications are provided for information purposes only and are not a required part of th

2.2.1 SAE Publics

Available from SAH
Canada) or 724-776

hinology—Motor Vehicle Lighting

Methods and Equipment for Lighting Devices and Components for-Use on
P mm in Overall Width

s for Signal and Marking Devices Used on Vehicles 2032 mm or-More in Overall

cations

Standard Practice for Computing the Colors of Objects by Using the CIE System
cations

A, 120 Wall Street, 17" Floor, New York; NY 10005-4001, Tel. 212-248-5000, ww

Vehicles Less than

Width

1, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959, Tel: 610-832-9585, www.astm.org.

w.iesna.org

(Goniometer Types and Photometric)Coordinates

ations

tions

, 4000 €ommonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-734
L4970 (outside USA), www.sae.org.

Photometric Testing of Floadlights Using High Intensity Discharge or Incandescent Filament Lamps

s document.

3 (inside USA and

SAE J1889 L.E.
SAE J2009

SAE J2650

. Signal and Marking Lighting Devices

Discharge Forward Lighting System and Subsystems

2.2.2 Other References

I.E.S.N.A. Lighting Handbook, Ninth Edition, 2000, llluminating Engineering Society of North America

Journal of .E.S., October 1971—Practical Guide to Photometry

llluminating Enginee

ring, March and April, 1955—I.E.S. General Guide to Photometry

Performance Requirements for Light Emitting Diode (LED) Road lllumination Device Systems


https://saenorm.com/api/?name=3f7ec1ef7d616f15f6965c2ae35cec4c

SAE INTERNATIONAL J1330 Reaffirmed SEP2014 Page 3 of 10

3. ACCURACY GUIDELINES AND LIMITATIONS

The accuracy limit guidelines suggested in this report are intended as a reference guide to photometric laboratories of
various accuracy parameters to help maintain correlation of photometric measurements between laboratories. The
guidelines are not intended as specifications to be applied to all photometric equipment, test fixtures, and measurements.
Actual photometric performance of various functions and the designs of lighting devices and test fixtures may vary
considerably. The use of the guideline information in this report as rigid specifications applied to all types of photometric
measurements would be impractical and in some cases would result in equipment with unnecessary accuracy
restrictions. These guidelines should be used to aid laboratory personnel in their awareness of the major variables and to
provide information on equipment, instrumentation, and procedure accuracies which may affect overall laboratory

differences and repeatability.

3.1 Accuracy Guidelines for Mechanical Positioning

3.1.1 Device Posifioning

The lighting device tp be photometered should be mounted on a rigid test fixture in a position corresp
nominal operating position of the device on the vehicle. For devices designed for a specific vehicle, t
position should be determined from the vehicle manufacturer's specifications. Fordevices designeq
use, the designed nominal position should be determined from the device manufacturer's specifica
Multiple-use device$ should be tested in each position in which they are ‘designed for use, o
mathematically tranglating axis angles and test points.

One of the factors which can significantly affect the device mounting attitude is the torque used to fag
test stand. This is particularly important when the device floats on a;eompression-type gasket. Mou
be specified for all devices, and these torques should be sufficientto compress the specified gasket
parts does not occur unless certain parts are so designed as a means of absorbing shock and vibratig

3.1.2 Test Fixture|Positioning

Numerous factors affect the ability of the test fixture to"position the test device in its designed nomin
these accuracy factgrs are the rigidity and flatness of the base, the rigidity of the test fixture structu
the machined alignment edge or the spacing ‘between alignment pins. Each test fixture sho
manufacturer's test ffixture design standard to minimize these errors. One suggested example of
guide is shown in Appendix A. Other testfixture designs may be equally satisfactory (for example, sp
sealed beam units) if they provide properpositioning accuracy.

3.1.3 Positioning Tolerance

Tolerance guidelineg for positioning the device are listed as follows:
3.1.3.1

Lighting Devices except Headlamp Units

onding to the design
ne designed nominal
for multiple vehicle
lions or instructions.
the equivalent, by

ten the device to the
nting torques should
5 so that “floating” of
n.

bl position. Some of
re, and the length of
ild be built from a
A test fixture design
ecialized fixtures for

The tolerance for positioning the device in the test fixture should be +0.1 degree in each axis.

3.1.3.2 Headlamp Units

The positioning of headlamp units is generally more critical than other lighting devices. The tolerance for positioning of

headlamp units in the test fixture should be +0.05 degree in each axis.
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3.2 Measurement of Spatial Distributions of Luminous Intensity

The photometric test point patterns specified in the SAE technical reports are based on measurement of luminous
intensity as a function of angular position when using a Type A goniometer (as shown in Appendix B and recommended
by SAE J575 and SAE J2139) to position the device with the configuration of horizontal rotation over elevation. The other
goniometer configuration is elevation over horizontal rotation (Type B), as shown in Appendix B. Methods other than a
two-axis goniometer as described previously may be used. For example, a fixed test device with fixed photometer
sensors mounted at every specified test point at some suitable distance, or other configurations of fixed and/or moveable

sensors may be used.

It should be noted that specified luminous intensity maximums or values

cannot be measured using fixed sensors with a fixed test device.

3.2.1 Positioner A

curacy Determination

between test points

The accuracy of p
determined by using
3.2.2 Positioner T
The repeatability of
same device canno
example, a differe
measurements (othg
the area of interest.
and angle), one sys
measure 550 to 600
small difference in

photometric measur
luminous intensity gf

Two axis goniomete
photometric measur

psitioners or goniometers used to measure spatial distributions of luminous
a checking procedure such as outlined in Appendix C.

blerances

bhotometric measurements stated as a percent difference between laboratories

be solely determined as a function of the accuracy of the PRositioner system
nce of 0.1 degree due to mounting/Positioner accuracy’ will result in no

r factors being equal) if the light distribution is uniformyand does not vary signi
On the other hand, if the area of interest has a high“gradient (rate of change

tem may, for example, measure 500 cd and ancother system with a difference
cd. The percent difference between the two measurements could then be 10 t
pbrientation. This example demonstrates thatit is not possible to state a spe
bment system as a function of angle accuracy alone, as both the Positioner angu
adient are involved.

[ are available with an accuracy of+0.05 degree with a resolution of £0.01 degre
bments, a Positioner system accuracy deviation of +0.1 degree with a resolutio

considered adequat¢ (see 3.1.3.2.)

3.3 Power Supplig

Unless otherwise s
following are sugges

S

ted specifications for the DC power supply:

pecified, a regulated’ DC power supply should be used for all photometric njeasurements.

intensities can be

when measuring the
or goniometer. For
difference between
icantly with angle in
bf luminous intensity

of 0.1 degree may
b 20% even with the
cific accuracy for a
ar accuracy and the

o)

C.

However, in most
h of £0.03 degree is

The

3.3.1 Line Regulation
10.1%.
3.3.2 Rlpple and Neise

0.4% maximum.

3.3.3 Stability

Any power supply that remains stable within £0.1% during the photometric measurement period is satisfactory.

3.4 Voltage Measurements

A 4-1/2-digit digital voltmeter (DC) with a 10 megohm minimum impedance and with an accuracy of 0.05% of the reading
is recommended for measurements up to at least 20 V. Voltage measurements should be taken as close to the device
input terminations as practicable, as referenced in SAE J575.
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3.5 Current Measurements

A 4-1/2-digit digital voltmeter reading the output of a precision current shunt is recommended for measurements up to
100 W. The size of the shunt should be sufficient to prevent error due to excessive heat loading. The minimum accuracy
of this system should be 0.09% of the value of the current being measured.

3.6  Accurate Rated Bulbs

Unless otherwise specified, for lamps requiring incandescent bulbs, accurate rated bulbs (selected per SAE J387) shall
be used for all photometric measurements. When applicable ratings are available, these bulbs should be rated at the
current to produce the designed luminous flux (lumens) or mean spherical candela in the attitude in which they are
intended to be used.with rnepnr‘f to grn\lify (nny attitude for vacuum h||lhc) Yellow glnce bulbs should also be rated for
current to produce their designed luminous flux. Because there are several filament parameters|in addition to those
controlled in accurafe rated bulbs such as coil length, pitch, diameter, and color temperature, some |ighting devices may
produce significantly different luminous intensity measurements with two different accurate ratefd bulbs, particularly
lighting devices withl exceptionally short focal lengths. The light source should be allowed, sufficienf warm-up period for
the luminous flux to|stabilize. Yellow glass bulbs should also have a sufficient warm-up period for jany color change to
stabilize.

3.6.1 Non-replaceable and Other Light Sources

Reference SAE J574
3.7
3.7.1  Color Respd

The spectral respon
tested are less than

exceed 3% from thg red-yellow limit to medium red, (©One method to determine this color respons

(C.LLE. llluminant A)

Sensor/Photometer System

b for the operation and proper voltage measurement of'sources other than incand

nse

se of the photometer sensor system should be such that color corrections in th
2% between the yellow-green limit.and the yellow-red limit. Likewise, the red g

standard lamp and a set of at_least four glass color filters calibrated for trang

escent bulbs.

e yellow color being
orrection should not
e requires a 2856 K
mittance at 2856 K.

Suggested filters arg shown in Table 1:

JABLE 1 - SUGGESTED FILTERS

Color Region Chromaticity Coordinate x =~ Chromaticity Coordingte y
SAH Yellow-Green‘kimit Area 0.56 0.44
SAE Yellow-Red-Limit Area 0.61 0.39
SAE Red-Yellow Limit Area 0.67 0.33
Medium Red Area 0.69 0.31

In addition, blue filters can be used 10 check the blue response such as ones with 2856 K chromaticity coordinates of
approximately x = 0.16, y = 0.13; and approximately x = 0.12, y = 0.30. Other methods for determinations of color
response are acceptable. For example, a calibrated filter may be used whose color matches the color of the light emitted
by the device(s) being measured. Special color response calibrations should be made when photometric measurements
are made with light sources with high monochromatic output, such as LEDs, or on devices which have colors in spectral
areas different than the color regions calibrated.
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3.7.2 High Intensity Discharge Sources

High intensity discharge sources, or HID devices, can be measured as white light sources on systems employing proper
photopic correction. (Reference IES Lighting Handbook and ASTM E 308-85) It should be noted that rotational
movement of HID devices in the vertical plane by a goniometer can cause change in light output distribution and intensity
of the light emitted from the discharge source. This change is negligible within a tilt range of 10 degrees up or down from
the nominal design position. Photometric measurement accuracy beyond this range may be affected. In cases where
extreme up/down angles must be measured (such as for headlight glare) alternative techniques may be used. It is
recommended that any variations in measurement method be noted along with the photometric data obtained. Additional

information on testin

3.7.3

Range Linez

g HID sources is found in SAE J2009.

rity
7

The linearity of the s
for the specific type
to the extreme lumin
intensities should ha

3.7.4 Photometer

Since photometric m
photosensor apertu

diameter photodetegtors should be avoided at shorter measurement distances. Unless otherwise
effective area of thel sensor used for making the photometric measurements should fit within a circl
approximately 0.009 times the distance from the measured light souirce to the sensor. A 0.009 ratf
solid angle formed Hy a radius of 0.26 degree. At test distances.greater than 5 or 10 m, it is commo
areas to be considgrably smaller than the 0.009 maximum. ‘Sensor ratios of 0.003 or less are rqg

photometry of devic

3.7.5 Photometer
The preferred methg
is used for the procg
the National Institut
minimum of three pH
lamps should be intg
3.8 Instrument Ca
Maintenance of ins
consistent precision

3.8.1

ensor/photometer system should be verified at least over the range of theyumin
pf device being measured. A deviation from linear response over the range fron
ous intensity value measured should not exceed 2.5%. Measurements made ovj
ve a smaller deviation from linear response.

Sensor Aperture Size

e determines the intercepted solid angle of the light/flux at the measured test

s with higher gradients of luminous intensity such as headlamps and front fog lar
System Calibration
dure, it should be calibrated 'using standard lamps of a higher order of accuracy
b of Science and Technology or other qualified laboratories, through no more
otometric standard lamps or calibrating lamps should be maintained by the testin
rcompared periodically and records of the results should be maintained by the la

libration

rumentation calibration is necessary for the photometric laboratory to make
The following are recommendations of calibration intervals on various instrumer]

ous intensities used
the calibration level
er a narrow range of

easurements are allowed at various distances with different'lighting device funcfions, the area of the

point. Use of large
specified, the actual
e whose diameter is
io is equivalent to a
h practice for sensor
commended for the
nps.

d of photometric calibration:is.with a calibrated photometric standard lamp. When a calibrating lamp

and be traceable to
than four steps. A
g laboratory. These
boratory.

measurements with
ts and standards.

General Instrafhentation

All instruments including voltmeters, current shunts, standard lamps, and accurate rated bulbs should be recalibrated at
least annually by comparison with standards of a higher order of accuracy whose calibration is traceable to the National
Institute of Science and Technology or other national laboratories, or by comparison to other like calibrated
instrumentation. Records of these checks should be maintained by the laboratory.

3.8.2 Sensor/Photometer System

The system should be checked for color response and linearity (see 3.7.1 and 3.7.3) at least annually. Records of these
checks should be maintained by the laboratory.
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3.8.3 Standard Lamps and Bulbs

In addition to the annual recalibration, operating time records should be kept on standard lamps, calibrating lamps, and
accurate rated bulbs. Secondary and working calibrating lamps should be recalibrated or replaced at the interval
recommended by the calibrating laboratory.

3.9 Environmental Variables

The following environmental variables should be controlled so their effect on photometric measurement accuracy is
minimal.

3.9.1 Temperaturg-and-Humidity

Temperature and hpmidity can have a significant influence on electrical and photometric measufing instrumentation.
Unless special steps have been taken to negate the effects of these factors, such~as. temperature control (or
compensation) and humidity protection on the sensors and amplifiers, the photometry test@rea should be maintained at a
calibrated room temperature within a sufficient temperature and humidity range so asnot to have a| significant effect on
the instrumentation] A suggested room temperature is 23 °C, with typical acceptable tolerancpes of +5°C; and a
maximum of 80% rIIative humidity. Large temperature gradients and turbulent air-can cause flucfuations in luminous
intensity measuremegnts over long test distances of 20 m or more. Uniform temperatures should bg maintained in long,
enclosed photometrjc tubes or tunnels. Likewise, high concentrations of smeke or dust in the atmosphere may also
influence results.

3.9.2 Conditioning Periods

Injection-molded plastic optical components may tend to change'dimensionally after molding. Final critical photometric
measurements shoyld be made after the parts have stabilized.~'Similar precautions should be takef with devices which
have been exposefl to extreme temperatures or humidity’ in shipping or storage. For maximum accuracy and
repeatability, parts $hould be conditioned in the laboratory environment for a minimum of 24 h, jmmediately prior to
testing.

4. NOTES
4.1 Marginal Indicla
The change bar (l) Ipcated in the left margin is for the convenience of the user in locating areas wherg technical revisions

have been made to fthe previous issue”of the report. An (R) symbol to the left of the document title [ndicates a complete
revision of the report.

PREPARED BY THE SAE TEST METHODS AND EQUIPMENT STANDARDS COMMITTEE
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APPENDIX A - TEST FIXTURE DESIGN GUIDE

To assist the photometric laboratory in using test fixtures which control the main factors influencing the overall positioning
accuracy (see 3.2.1), an example of a test fixture design is shown in Figure A1. Other designs, suitable for specific
devices such as sealed beam units or for multipurpose use, and sufficient to provide proper positioning accuracy, may be
equally satisfactory.

INDEXING HOLES ARE NOT SHOWN IN TOP DRAWINGS.

MOUNTING SURFAGE TO POSITION LAMP
B “INSTALLED BODY POSITION"

FIXTURE NUMBER AND LAMP
SAE NUMBER TO BE STAMPED
Ot BASE PLATE

NOTCH FOR FOCAL POINT
HEIGHT LOCATION 6
FOUR HOLES REGURED FOR
MOUNTING FIXTURE ON
VIBRATOR TEST TABLE
Gl
o
(1,:(‘:;2’
(=) .
il
A
< 37
BRACKET UNDER 51.0 < &5
MAY BE CONTINUOUS
V" NOTCH REQUIRED 1D
[0 LOCATE MULTIPLE INDICATE REAR OF VEHIGLE
BULB FOCAL POINTS NOTCH 3 PLAGES ON BASE ON BASE PLATE
SCRIBE LINE (AFTER PLATE AS SHOWN TO LOCATE
[PAINT} PERMISSABLE FOCAL PONTS EDGE OF BASE PLATE
IF INSUFFICIENT PARALLEL T0 ¢ OF
SPACE FOR NOTCH VEHIGLE AND MARKED
DIMENSIONS SHOWN N'mm
TOLERANCE ON DIMENSIONS TO BE 0.5 mm,
TOLERANCE BETWEEN ALL HOLES WITHIN A GROUP
70 BE + 0.25 mm.
WELD, LENGTHS AND SPACINGS SHOULD BE SUFFICIENT
TO PROVIDE RIGDITY AND NOT RESULT N WARPAGE.
MATERIAL THICKNESS: BASE 3.0 mm FOR HEAD LAMP
GNLY, STRUCTURE 2.5 mmn
FIXTURE TO BE SUFFICENTLY RIGID TO PREVENT
DISTORTION DURING VIBRATION.
NQTE: INCLUDE OTHER LEGENDS AND DIMENSIONS:
AS SHOWN.
NJTE: CL = t OR CENTERLINE VIBRATOR MOUNTING HOLES ARE NOT SHOWN
IN THE BOTTOM DRAWINGS.
'4
] FOCAL POINT
L GONIOMETER INDEXING
. HOLES AND SLOTS AT
7.8 DA, INDEXOLE SPECIFIC LOCATIONS.
[
45 DEGREES
CORNERING LAMP ONLY N | ALTERNATE LOGATION
13 FOR INDEXING PIN
|
8.0
] B0 oin.soexme N
il

1.0 X 8.0 SLOT - p—— T
1590 £ 6 ——r—

FIGURE A1 - LAMP TEST FIXTURE DESIGN
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