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Reflex Reflectors

1. ScopJ
This SAE Standard provides test procedures, requirements, and guidelines for reflex reflectors.
2. Refefences |

21 | Appli¢able Publications

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

211 SAFE| PUBLICATIONS
Available from SAE, 400 Commonwealth Drive, Warfendale, PA 15096-0001.

SAE J575—ests for Motor Vehicle Lighting Dévices and Components

SAE J576—FPlastic Materials for Use in Optlcal Parts Such as Lenses and Reflectors of Nlotor Vehicle
Lighting Devices

SAE J578——Color Specification

SAE J759—ighting Identification’Code

2.2 Relatgd Publications

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

SAE Technical Standards Board Rules provide that: “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 it may be reaffirmed, revised, or cancelied. SAE invites your written comments and suggestions.
Copyright © 2003 SAE International

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system or transmitted, in any form or by any means, electronic, mechanical, photocopying,
recording, or otherwise, without the prior written permission of SAE.

TO PLACE A DOCUMENT ORDER:  Tel: 877-606-7323 (inside USA and Canada)
Tel:  724-776-4970 (outside USA)
Fax: 724-776-0790
Email: custsvc@sae.org

SAE WEB ADDRESS: http:/ilwww.sae.org
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2.2.1  SAE PUBLICATIONS
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-001.

SAE J585—Tail Lamps (Rear Position Lamps) for Use on Motor Vehicles Less Than 2032 mm in Overall
Width '

SAE J586—Stap Lamps for Use on Motor Vehicles Less Than 2032 mm in Overall Width

SAE J588—Turn Signal Lamps for Use on Motor Vehicles Less Than 2032 mm In OverallWidth

SAE J59p—Clearance, Side Marker, and Ideritification Lamps

SAE J13P5—Front and Rear Turn Signal Lamps for Use on Motor Vehicles 2032 mm-or More in Overall
Widt :

SAE J13b8—Stop Lamps for Use on Motor Vehicles 2032 mm or More in Overall Width _

SAE J20#0—Tail Lamps (Rear Position Lamps) for Use on Vehicles 20321t or More in Overall Width

SAE J20l1—Reflex Reflectors for Use on Vehicles 2032 mm or More in.Overall Width

SAE J2042—Clearance, Sidemarker, and Identification Lamps for,Use on Motor Vehicled 2032 mm or
Morg in Overall Width

2.2.2 HEDERAL SPECIFICATIONS:

Availabld from the Superintendent of Documents, WS- Government Printing Office, Washington, DC
20402.

FMVSS 108 56FR 64733 - 64737—Turn Signal Geometric Visibility Requirements
3. Définitions
3.1 Reflex Reflectors

Devices [that are used on vehicles to give an indication of presence to an approaching driver by reflected
light from the headlamps.on the approaching vehicle.

3.2 The Observation Angle

The angle betwéen a line from the observation point to the center of the reflector and a segond line from
the centerof the reflector to the source of illumination.

3.3 The Entrance Angle

The angle between the axis of the reflex reflector and a line from the center of the reflector to the source
of illumination.

4. Identification Code

Reflex reflectors may be identified by the Code "A" in accordance with SAE J759.
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5. Tests

5.1 SAE J575 is a part of this report. The following tests are applicable with the modifications as
indicated. '

5.1.1 VIBRATION TEST

5.1.2 MO|STURE

5.1.3 'Du: T TEST

5.1.4 CORROSION TEST,

5.1.5 PHOTOMETRY
In addition fo the test procedures in SAE J575, the following apply:
5.1.5.1  Tlest Setup
Photometri¢ measurement shall be made at a test distance of at least 30 m with the reflex reflector setup

for testing gs shown in Figure 1. The refiex reflector shatlbe mounted in a goniometer with the center of
the reflex afea at the center of rotation and at the same horizontal level as the source of illumipation.

t—  TEST OTSTANCE

OBSERVATION ANGLE
{VERTICAL-PLANE ONLY)

OBSERVATION
POINT

i . .
ANGL E: T V "_{I
SORCE OF HORIZONTAL AND VERTICAL '
’ COORDIMNATES) .

TLLUMINATION

AXIS OF REFLEX REFLECTUR ROTATION ANGRLE

FIGURE 1—SETUP FOR TESTING
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5.1.5.2

Light Source and Sensor

The source of illumination shall be a projector with a 50 mm % 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 shall not be more than 13 mm vertical by 25 mm horizontal with the observation
point above (geometrically) the source of illumination.

5.1.56.3

Refiex re

entrance

perpendi

Photome

be the qu

the illumi
from the
linear or

within a 4

5.1.5.4
Reflex re

candle),
any test
output o
reported

Reflex re
position

Measurements

Flex reflectors shall be taken parallel to the longitudinal axis of the vehicle for rear

54 mm diameter circle shall be exposed.

Rotational Position

curred: and the maximum millicandela per lux (candela per foot candle) within the
as a tolerance value. '

Lhall be tested in this position. A visual locator, such as the word TOP, shall not

.adequatT to ©stablish a fixed rotational position on the vehicle.

lectors shall be photometered at the observation and entrance angles showr/in 1
angle shall be designated left, right, up, and down in accordance with the\position

of illumination with respect to the axis of the reflex reflector as viewed from behind’the refleg
~axis of re
ular to a vertical plane parallel to the longitudinal axis of the vehicle for side reflect

ric measurements shall be made photoelectrically. The re¢orded value for each tg
otient of luminous intensity of the reflected light expressed as millicandela (candelg
hation on the reflector measured in lux (foot candie). Also, the illumination on the 1
source of illumination shall be measured in lux (foot candie). Reflex reflectors n
brea dimension: but, for the photometric test,.amaximum projected area of 7740 mm’ contained

fectors that do not have a fixed rotational position with respect to the vehicle sh
360 degrees about their axis to find‘the' minimum millicandela per incident lux (candela pe
vhich shall be reported,for.each test point. If the output falls below the minimum 1
boint, the reflector shaitbe rotated +5 degrees about its axis from the angle wherg]

flectors that, by their design or construction, permit mounting on the vehicle in fi

[able 1. The
of the source
tor. The H-V
eflectors and
rs.

1l

est point shall’
) divided by

bfiex reflector
nay have any

all be rotated
- incident foot
equirement at
the minimum
angular range

xed rotational
be considered

5155

. Uncolored Refiections

If uncolored reflections from the front surface interfere with photometric readings at any test point, the
operator shall check 1 degree above, below, right, and left of the test point, and report the lowest reading
and location. The latter must meet the minimum requirement for the test point.
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5.2 ColorTest

SAE J578 is a part of this report. Additionally, the test sample may be either the reflex reflector or a disc
of the same material, technique of fabrication, and dye formulation as the reflex reflector. If a disc is used
for color determination by the transmission technique, the thickness should be twice the thickness of the
reflector 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.

6. Reqtlirements
6.1 Performance Requirements

A reflex reflector, when tested in accordance with the test procedures specified:in’Section g, shall meet
the following requirements:

6.1.1 VIBRATION
SAE J575
6.1.2 MOISTURE
SAE J575, except that in the case of sealed units the @lternate water submersion test (5.2.4) is required.
6.1.3 DUpT |
SAE J575
6.1.4 CORROSION
SAE J575
6.1.5 PHPTOMETRY

SAE J575

The reflex rleﬂectors under test shall meet the photometric performance requirement containgd in Table 1
or Table 1A.
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TABLE 1—MINIMUM MILLICANDELAS PER INCIDENT LUX FOR A RED REFLEX REFLECTOR

1)

" Observation Entrance Angle Entrance Angle Entrance Angle Entrance Angle Entrance Angle
Angle (deg) (deg) (deg) (deg) (deg)
{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

1.

Yeliow values shall be 2.5 times indicated red values and white values shall be 4 times indicated red lines.

TABLE 1A—MINIMUM CANDLEPOWER PER INCIDENT
FOOTCANDLE FOR A RED REFLEX REFLECTQR"

Observatipn Entrance Angle Entrance Angle Entrance Angle EntranceAngle ‘Entrance Angle
Angle (deq) {deg) . © (deg) (deg) {deg)
(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 15
1.5 0.07 0.05 0.05 0.03 0.03
1. Yellow vilues shall be 2.5 times indicated red values and white values shall be 4 times indicated red lines.
6.1.6 QOLOR

The colof of the light from a reflex refiector shall be red, yellow, or white as defined in SAE J

6.2 Material Requirements

Plastic m

aterials used in the optical portioncof each reflex reflector unit shall meet the re
SAE J57p. - '

-

D.

6.3 Phlotometric Design Requirements

b78.

huirements of

it shall be

bs installed on

6.3.1 I a reflex reflector is(optically combined with signaling or marking bulb type devices
photometered indépendently by masking from the other functions and shall meet ths
performance values contained in Table 1 or 1A.

6.4 Installation.Requirements

Refiex raflectdrs shall be designed to comply with all photometric requirements of Table 1

the vehicle=with-all-vehisularobstructions-considered

7. Guidelines

7.1 Photometric Design Guidelines

Reflex reflectors, when tested in accordance with 5.1.5, should be designed at least equal
contained in Table 1 or 1A. '

to the values
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7.2

Insta

llation Guidelines

The following guidelines apply to reflex reflectors as used on the vehicle and shall not be considered a
part of this report: -

7.2.

7.22

8.

8.1

The chang
technical r

1 Refiex reflectors when used on the exterior of vehicles should be mounted to minimize the
accumulation of dirt, grime, and/or snow so that adequate illumination is maintained from the low

be# headamps of approachmy vehictes:

If réflex reflectors must perform in severe environments, such as periodic total immers

waler, the user should specify refiex reflector designs suitable for such use.
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