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@ REFLEX REFLECTORS

1. SCOPE:

This SAE technical report provides test procedures, requiremepts, and
guidelipes for reflex reflectors.

2. DEFINITIONS:

2.1 Reflex|reflectors are devices that are used on vehitles to give ap
indication of presence to an approaching driver by reflected 1ight from the
headlamps on the approaching vehicle.

2.2 The obkervation angle is the angle betwegn-a line from the observation point
. to the| center of the reflector and a second line from the center jof the
reflecftor to the source of illumination.

2.3 The enftrance angle is the angle between the axis of the reflex reflector and
a line| from the center of the réflector to the source of illumingtion.

3. IDENTIFICATION CODE:

Reflex freflectors may belidentified by the Code "A" in accordance with
SAE J759 DEC87, Lighting Identification Code.

4. TESTS:

4.1 SAE J575 DEC88. Tests for Motor Vehicle Lighting Devices and Compgonents is a
part of this report. The following tests are applicable with theg
modifilcations as indicated.

4.1.1 Vibration Test:

4.1.2 Moisture:

4.1.3 Dust Test:

SAE Technical Board Rules providethat: “This report is published by SAE to advance the state of technical and engineering sciences.
The use of this report is entirely voluntary, and its applicability and suitability for any particular use, including any patent infringement
arising therefrom, is the sole responsibility of the user.”

/
’ SAE reviews each technical report at least every five years at which time itmay be reaffirmed, revised, or cancelled. SAEinvites your
written comments and suggestions.
Copyright 1989 Society of Automotive Engineers, Inc. : Printed in U.SA.
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4.1.4 Corrosion Test:

4.1.5

4.1.5.1

4.1.5.2

4.1.5.3

Pho?ometry: In addition to the test procedures in SAE J575, the following
apply:

Jest Setup: Photometric measurement shall be made at a distance of at
least 30 m with the reflex reflector setup for testing as shown in

Fig. 1. The reflex reflector shall be mounted in a goniometer with the
center of the reflex area at the center of rotation and at the same-
horizontal level as the source of illumination.

0BSERVATION ANGLE

. REAR VIEW |
{VERTICAL PLANE ONLY) .
0BSERVATION CENTER OF \ 7
POINT N REFLECTOR S
\ ; i Lt
ERTRANCE ANGLE pants
SOURCE OF (HORIZONTAL AND VERTICAL :
TLLUMINATION COORDINATES)
REELEX REFLECTOR

ROTATION ANGLE

TEST DISTANCE \

AXIS OF REFLEX REFLECTOR

FIGURE 1 - Setup for, Testing

Light Source and Sensor: The source of illumination shall be| a

projector with a 50 + 5 mm effective diameter and a lamp filament
operating at 2856 K (nominal), color temperature. In making
photoelectric measurements,“the opening to the photo cell shafil not be
more than 13 mm verticalcby 25 mm horizontal with the observaftion point
abpove (geometrically) (the source of illumination.

Measurements: Reflex reflectors shall be photometered at the

obpervation and-entrance angles shown in Table 1. The entrange angle
shall be designated left, right, up, and down in accordance wlith the
position of/the source of illumination with respect to the ax|is of the
reflex reflector as viewed from behind the reflector. The H-V axis of
reflex reflectors shall be taken parallel to the longitudinal| axis of
the vehicle for rear reflectors and perpendicular to a verticpl plane
pardblel to the longitudinal axis of the vehicle for side refllectors.

Photometric measurements shall be made photoelectrically. The recorded
value for each test point shall be the quotient of lTuminous intensity of
the reflected light expressed as millicandela (candelal) divided by

the illumination on the reflector measured in lux (foot candle). Also,
the illumination on the reflex reflector from the source of illumination
shall be measured in lux (foot candle). Reflex reflectors may have any
linear or area dimension; but, for the photometric test, a maximum
projected area of 7740 mmZ contained within a 254 mm diameter circle
shall be exposed.

1eCandela" is used rather than "candlepower" as the preferred term in either
metric or English units.
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4.1.5.4 Rotational Position: Reflex reflectors that do not have a fixed

4.1.5.5

rotational position with respect to the vehicle shall be rotated 360 deg
about their axis to find the minimum millicandela per incident lux
(candela per incident foot candle), which shall be reported for each
test point. If the output falls below the minimum requirement at any
test point, the reflector shall be rotated +5 deg about its axis from
the angle where the minimum output occurred; and the maximum
millicandela per lux (candela per foot candle) within the angular range
reported as a tolerance value.

Reflex reflectors that, by their design or construction, permit mounting
o the vetriche—mfixedrotationat—position—shatl—betested—in this
position. A visual locator, such as the word TOP, shall not|be
considered adequate to establish a fixed rotational position|on the
vehicle.

Uhcolored Reflections: If uncolored reflections from the frpnt surface
ihterfere with photometric readings at any test{point, the operator
shall check 1 deg above, below, right, and left of the test point, and
r

m

pport the lowest reading and location. The Yatter must meet the
inimum requirement for the test point.

4.2 Color| Test: SAE J578, Color Specificationiis a part of this report.
Additfionally, the test sample may be either the refilex reflector{ or a disc

refle
trans

reflector. If a disc is used for color determination by |the
ission technique, the thickness should be twice the thickness of the

of thE same material, technique of fabrication, and dye formulaffion as the

reflelctor as measured from the face of the lens to the apexes of| the
reflecting elements. For either sample, a Source "A" illumination shall be

used [for color measurement.

5. REQUIREMENTS:

5.1 Perfdrmance Requirements: A reflex reflector, when tested in agcordance

with [the test procedures specified in Section 4, shall meet the [following

requilrements:
5.1.1 Vibrations~SAE J575
5.1.2 Mg{;;g;g: SAE J575, except that in the case of sealed units the alternate
water—submersion—test (424> is required—

5.1.3 Dust: SAE J575

5.1.4 Corrosion: SAE J575

5.1.5 Photometry: SAE J575

5.1.5.1 The reflex reflectors under test shall meet the photometric performance

requirement contained in Table 1 or Table 1A.
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TABLE 1 - Minimum Millicandelas Per Incident
Lux for a Red Reflex Reflectord

Observation Entrance Angle (deg)
Angle
(deg) -
0 deg 10 deg Up 10 deg Down 20 deg Left 20 deg Right
0.2 420 280 280 140 140
1.5 6 5 5 3 3
TABLE 1A - Minimum Candlepower Per Incident Footcandle -
Red Reflex Reflectord
Observation Entrance Angle (deg)
Angle
(deg)
0 deg 10 deg Up 10 deg-Down 20 deg Left 20 deg Right
0.2 4.5 3.0 3.0 1.5 1.5
1.5 0.07 0.05 . 0.05 0.03 0.03
aY¥ellow valups shall be 2.5 times;indicated red values and white values|shall be 4
times indicpted red values.
5.1.6 Color[ The color of the light from a reflex reflector shall be fed,

yelloF, or white as defined in SAE J578.

5.2 Materiall Reguirements: Plastic materials used in the optical portjon of
each retlex reflector unit shall meet the requirements of SAE J576| SEP86,
Plastic i i ectors of
Motor Vehicle Lighting Devices.

5.3 Photometric Design Requirements:

5.3.1 If a reflex reflector is optically combined with signalling or marking
bulb type devices, it shall be photometered independently by masking from
the other- functions and shall meet the performance values contained in

Table 1 or 1A.
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5.4 Installation Requirements: HWhen installed on a vehicle, the visi

bility of

the reflector to the front, side, or rear shall not be obstructed by any
part of the vehicle throughout the photometric test angles of the dev1ce
unless designed to perform with the obstruction in place.

6. GUIDELINES:

6.1 Photometric Design Guidelines: Reflex reflectors, when tested in accordance
with 4.1.5, should be designed at least equal to the values contained in
Table 1 or 1A.

6.2 Installlation Guidelines: The following guidelines apply to refdex
refleqtors as used on the vehicle and shall not be considered. @ ppart of this
report:

6.2.1 Reflex reflectors when used on the exterior of vehicles should be mounted
to nminimize the accumulation of dirt, grime, and/orCsnow so that adequate
illymination is maintained from the low beam headldmps of appropching
vehicles.

6.2.2 If reflex reflectors must perform in severesenvironments; such ps,
periodic total immersion in water, the user“should specify reflpx
refllector designs suitable for such uses

The phi (ﬁ) symbol is for the convenience of the user in locating areas
where technical revisions have been made to the previous issue of the report.

If the symbol is next to the report title, it indicates a complete revision of
the_ report.
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rance angle and observation.angle have been added.

1 was revised to delete test distance as this detail has
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illumination source to indicate that this is not monitored
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bd to the definitions section.

recorded value for each test point wording (4.1.5.3) was i
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To separate test procedures from design objectives and performance
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The goniometer mounting description was
moved to 4.1.5.1 (test setup) from 4.1.5.2 (light source and sensor);

and

the sentence (The H-V axis of reflex reflectors shall be taken - - -) was

mov

whi

Installation guidelines,
added in this revised report.

ed to 4.1.5.3 (measurements) from 4.1.5.2.

ch was not included in the past.

Color test procedure was modified to specify the light source illuminate,

which are not currently included, have been
These are intended as information to the

reflex reflector designer or purchaser and are not requirements.
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