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—
°

SCOPE: | This SAE Recommended Practice provides test methods andcreqyirements
@ To evaluate the suitability of plastic materials intended for-epticd
applicdtions in motor vehicles. The tests are intended to determing physical
and optical characteristics of the material only. Performance expeqtations
of finished assemblies, including plastic components, are to be basgd on
tests for lighting devices, as specified in SAE Standards and Recommended
Practiges for motor vehicle lighting equipment. Field experience hds shown
that plastic materials meeting the requirements of<this standard and molded
in accordance with good molding practices will<{produce durable 1ighting
devices.

——

2. DEFINITONS:

2.1 Materjal: The type and grade of plastics, composition, and manufagturer's
@ desighation (number) and color.

2.1.1 Coated Materials: A coated/material is a material as defined in|paragraph
7.T[which has a coating applied to the outer surface of the finished
sample to impart some protective properties. Coating identification
jncludes manufacturer's name, formulation designation (number) apd
recommendations for~application.

2.2 Materjal Exposure:

2.2.1 Expaéed: Material used in Tenses or optical devices exposed to firect
sunfight, as installed on the vehicle.

2.2.2 Shaged: Material used in lenses or optical devices exposed to dfirect on
sunlight only at angles less than 45 deg above the horizontal as installed
the vehicle, but exposed to other environmental and service factors.

2.2.3 Protected: Material used in inner lenses for optical devices where such
Tenses are protected from exposure to the sun by an outer lens made of
material meeting the requirements for exposed plastics.

SAE Technical Board Rules provide that: " This reportis published by SAE to advance the state oftechnical 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 1986 Society of Automotive Engineers, Inc. Printed in U.§:A.
All rights reserved.
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2.3 Weathering Effects:

2.3.1

2.3.2 Crazing:’ Apparent fine cracks at or under the surface of a plastic part,"

2,3.3

2.3.4

2.3.5
3. T

Color Bleeding: The diffusion of color out of plastic part into the
surrounding surface of the part.

Cracking: A separation of adjacent sections of a .plastic material with
penetration into the specimen. .

Haze: The cloudy or turbid appearance of an otherwise transparent
specimen caused by light scattered from within the specimen orfrom its
surface. : .

DeJamination: A separation of the layers of a materialnjncludipg coatings.

EST PROCEDURES:

3.1

Matefials Tc Be Tested: Outdoor exposure tests shall be made on pach

¢

3.2

matefial {as defined in paragraphs 2.1 and 2.1.X) offered for use|in optical
parts employed in motor vehicle lighting devices. Concentrations|of polymer
comppnents and additives such as plasticizers, lubricants, colorapts,
weathering stabilizers, and anti-oxidantsc¥n plastic materials and/or
coatings may be changed without outdoorCexposure testing if: The|changes
are within the Timits of composition represented by higher and loper
concentrations of these polymer components and additives which haye been

tested in accordance with paragraph 3.3 and found to meet the requirements
of Section 4,

Samplles Required:

3.2.1
¢

3.2.2

3.2.3

Geperal: Samples of plastic preferably shall be injection molded into

poffished metal molds to produce test specimens with two flat and parallel
fapes. Alternative processing techniques may also be used to produce

eqliivalent test specimens. Test specimen shape may vary, but epch exposed

?urface %gould contain a minimum uninterrupted area of 32 cmé
5.0 in ¢},

Thiickngss: A minimum of three samples shall be furnished coverjing the
thiickness range stated by the manufacturer. Recommended nominall
thicknesses are: 1.6 mm (0.063 1n)3 3.2 mm (0. 125 1m)7 6.4 mm (0.250
in). A 2.3 mm (0.090 in) sample is also suggested.

Number of Samples Required: Outdoor Exposure Test: 1 sample/each
thickness/each site x 2 sites for each material = 2 samples/each thickness
for each material. Control: 1 sample/each thickness for each material -
1 sample each.

NOTE: The control sample must be kept properly protected from influences
which may change its appearance and properties.

3.3 Outdoor Exposure Tests:
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3.3.1

Exposure Sites:

climate).

3.3.2

Sample Mounting:

Florida (warm, moist climate) and Arizone (warm,

dry

One sample of each thickness. of each material at each

test station shall be mounted so that the exposed upper surface of the
samples is at an angle of 45 deg to the horizontal facing south.

The exposed

surface of the sample shall contain a minimum uninterrupted area of 32

emé (5.0 in

2y,

than 30 cm (11.8 in) to its background.

The sample shall be mounted in the open no closer

3.3.3 Expq

sure Time and Conditions: The time of exposure shall be aso

para
timg
milg
Rubj

3.3.3.1 EX

graph 3.3.3.1 for each type of material exposed. Duringcthe
the samples shall be cleaned once every three months by wash
soap or detergent and water, and then rinsing with distilleg
ing shall be avoided.

posure Time Based On Material Usage: Exposed - “{defined in j

2
P
in

3.3.3.2 Ac

2.T): 3 yrs. Shaded - (defined in paragraphC?.2.2): 2 yrs,
otected - (defined in paragraph 2.2.3): 6-€onsecutive monthsg
May .

celerated Weathering: After establishing and documenting cor

bé

t

O crw DT E

— D O O -

3.4 Optic

tween accelerated and SAE outdoor éxposure tests {paragraph 3
e plastic material and colorant Under consideration, accelera
athering may be used to evaluate minor changes in concentrati
lymer components and additives (paragraph 3.1) previously fol
ceptable in the outdoor exposure tests. These tests may be U
tablish acceptable high and low concentrations of the compone
ditives pending completion of three-year weathering tests. 1
sts will serve as an_indication that the plastic materials aj
meeting the performance requirements of Section 4.

e accelerated test shall be in accordance with ASTM D-4364, §
actice for Rerforming Accelerated Outdoor Weathering using
ncentrated natural sunlight utilizing night cycle water spray
posure ©f samples shall be 1000 megajoules/square meter of U
radiance.

-Measurements:

oted in
exposure
ing with
water.,

aragraph

starting

relation
.3) for
ted

ons of

nd to be
sed to
nts and
hese

e capable

$tandard

The

Ly

3.4.1 Lumi

nous Transmittance and Color Measurements: Measurements shal

in accordance with ASTM E 308-66 (1973},

Spectrophotometry and Description of Color in CIE 1931 System.

Haze Measurements:

ASTH D T003-6T (1977),

Transparent Plastics.

4,

MATERIAL PERFORMANCE REQUIREMENTS:

1 be made

Recommended Practices for

Measurements shall be made in accordance with
Test for Haze and Luminous Transmittance of

A material in the range of thickness as

stated by the material manufacturer, and defined in paragraphs 2.1 or 2.1.1,
shall conform to the following requirements:
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4.1 Before Exposure to Any Tests: The chrométicity coordinates shall conform

4,2

4.2
g

4.2,

4020

4.2

with

the requirements of SAE J578d (Sept. 1978) in the range of t

stated by the material manufacturer.

After Outdoor Exposure:

.1 Luminous Transmittance:

hickness

The Tuminous transmittance of the exposed samples

using CIE ITTuminant A (2856K) shall not have changed by more than 25% of
the luminous transmittance of the unexposed control sample when tested in
accordance with ASTM E308.

/

2 Chromaticity Coordinates: The chromaticity coordinates shallCe

the requirements of SAE U578d (Sept. 1978) in the range of (thic
stated by the material manufacturer.

3 Hare: The haze of plastic materials used for lamp lenses shall
gréater than 30% as measured by ASTM D1003 (1977),cHaze and Lum
Transmittance of Transparent Plastics. Plastic materials used
reflectors and forward road illumination devicesy excluding cor
lamps, shall show no deterioration.

-4 Appearance: The exposed samples when compared with the unexpos
ShqTT not show physical changes affecting performance such as ¢
blg¢eding, delamination, crazing, or cracking.,

DETECTION OF COATINGS: In order to test for the presence of a coa

=2 o

trace
added
inspeq

quantity (100 ppm max. in wet'state) of an optical brightener

pnform with
kness

not be
inous

for reflex
nering

bd controls
blor

£ing, a
should be

to a coating formulation. ~\This should be checked by ultraviglet

tion against a known coated sample.
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RATIONALE:
1. Section 1 Scope is being revised in two places making editorial changes only.
2. Par., 2.1 - Excess wording removed for simplification.
3. Par. 3.1 is being clarified on types of additives or components that may be
iziggz?, It also points out that the changes must be within 1imi§s already

4., Par, 3.2.1 allows other means of making test specimens such as compression
molding.

5., Par. 3.3.3.2 adds accelerated weathering as a technique to approve|minor
changes in components or additives in the interim pending completign of 3
year weathering tests. The correlation between outdoor and @ccelernated
weathering on a material must be previously documented.

6. Par. 8.4.2 editorial corrections,

7. Delete Par. 3.5 - This paragraph deals with detection of coatings qnd should
not b¢ a part of Section 3 Test Procedures. Itis therefore, placdd at the
end upder a separate Sec. 5 quidelines for detection of coatings.

8. Par. 4.2.1 - Delete reference to a footnote.” No longer needed.-

9. Note {1) removed because it is a ratignale statement. A 25% changq in
Tumingus transmittance of a lens will' cause an approximate equivalgnt loss of
device¢ output (luminous intensity)y* It has been shown in visual cqmparisons
during SAE lighting demonstrations that a luminous intensity change greater
than 25% is required for 80% 9f the observers to detect a significdnt
difference.

RELATIONSHIP OF SAE STANDARD T0 ISO STANDARD:

Not app]i:éb]e°
REFERENCE [ SECTION:

ASTM E 308-66 (1973), Recommended Practices for Spectrophotometry and Description
of Color yn CIE 1931 System

ASTM D1003-61 (1977), Test for Haze and Luminous Transmittance of Transparent
Plastics

SAE J578d, Color Specification for Electric Signal Lighting Devices
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APPLICATION:

This SAE Recommended Practice provides test methods and requirements to evaluate
the suitability of plastic materials intended for optical applications in motor
vehicles. The tests are intended to determine physical and optical
characteristics of the material only. Performance expectations of finished
assemblies, including plastic components, are to be based on tests for 1ighting
devices as specified in SAE Standards and Recommended Practices for motor vehicle
Tighting equipment. Field experience has shown that plastic materials meeting
the requirements of this standard and molded in accordance with good molding
practices will produce durable Tighting devices.

COMMITTEE GOMPOSTTION:

DEVELOPED BY THE SAE MATERIALS SUBCOMMITTEE:

. Bennatt, Jamestown, NY - Chairman

McMahan, GMC, Anderson, IN - Vice Chairman
Alexander, GTE Sylvania, Inc., Dearborn, MI

. Altman, Carson, CA

Bailgy, Mobay Chemical Corp., Pittsburgh, PA
Bonvgllet, ETL Testing Laboratories, Cortland  NY
De¥ries, Rohm & Haas Co., Philadelphia, PA

Erion, Ford Motor Co. BEPE, Dearborn, MI

. Gheyara, Cooper Industries, Inc., Whippany, NJ
Gough, Lucas Industries Inc., Troy, MI

. Heath, California Highway Patrol, Sacramento, CA
LaPado, Chrys]er Corporation, Detroitg,MI

H. Lawrgnz, Franklin, MI

I. Levine, Shuman Plastics Inc., -Depew, NY

E. Millér, Sherwin Williams Co,y-Chicago, IL

Miller, [Eastman Chemical Products, Inc., Kingsport, TN
F. Mizia, General Electric.Co., Pittsfield, MA

. Nixom, Jr., Cooper Industries, Boyertown, PA

. Sawyer, E. I. Du Pont'De Nemours & Co., Wilmington, DE
. Sutten, Dow Chemical Company, Midland, MI

. Warchol, Vacumet Finishing, Inc., St. Clair, MI

. Whitney, Corning Glass Works, Corning, NY
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SPONSORED BY THE SAE LIGHTING COMMITTEE:

. Bair] Hopkins Mfg, Corp., Emporia, KS - Chairman

Moore, GMC, Anderson, IN - Yice Chairman

Burgess, Lucas Industries Inc., Troy, MI

Alexander, GTE Sylvania Inc., Dearborn, Ml

Bennett, Lawrenceville, IL

Bhise, Ford Motor Co., Dearborn, MI

. Bonvallet, ETL Testing Laboratories, Cortland, NY
. Burgett, Alexandria, VA

Carbary, Chrysler Corp., Detroit, MI

Cardarelli, American Assoc. of Motor VYehicle Adm., Washington, DC

A. Darby, Sate-1ite Manufacturing Co., Niles, IL

Dawson, Weldon Inc., Columbus, OH

. J. Devonshire, Chrysler Corp., Detroit, MI

J A. Erion, Ford Motor Co., Dearborn, MI
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