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1. SCOPE

This SAE Recommended Practice provides test methods and requirements to evaluate the suitability of plastic optical
materials for possible use in discharge forward lighting (DFL) devices in motor vehicles. These materials are typically used
for lenses and reflectors.

Separate testing is required for each combination of material, industrial coating, DFL light source, and device focal length.
The tests are intended to determine physical and optical characteristics of the materials and coatings. Performance
expectations of finished assemblies, including plastic components, are to be based on tests for lighting devices, as specified
in SAE Standards and Recommended Practices for motor vehicle lighting equipment. Optical components exposed to

weathering should also be subject to SAE J576.
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3. DEFINITIONS

3.1 MATERIAL

Eye

A type and grade of plastic, distinguished by its composition, manufacturer's designation (number), and color.
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3.2 COATED MATERIAL

A coated material is a material as defined in 3.1 which has a coating applied to the surface of the finished sample to impart
some protective properties. Coating identification includes manufacturer's name, formulation designation (number), and
recommendations for application.

3.3 APPARATUS

3.3.1  High-intensity Discharge Lamp

A sealed light source that produces light flux by means of an electrical discharge.

3.3.2 Discharge Forward Lighting (DFL) Systems

A lighting system pfoviding forward illumination, comprised of the light discharge source, ballast/$tarting system, and
interconnecting wiring.

3.3.3 Test Chamber

An aluminum box that provides an alternative to DFL system testing of materials. It is\intended to simujate UV intensity and
thermal conditions wlithin a DFL device. Refer to Figure 1.

3.3.3.1  Test Chamber Design

The test chamber design is given in Figures 2, 3, 4, and 5. The ability of the chamber to simulate device environments is
limited to distances "d" of 44 to 64 mm. It is made of clear anodized 3.2 mm thick aluminum. The assembled test chamber
is tight fitting, but not hermetically sealed. The lamp is mounted in compliance with the manufacturer's recommendations
and positioned so that the arc discharge coincides with the geometric center of the test chamber. Sample holders are
placed a distance "d" from center, on opposite sides of the lamp. The distance "d" determines the UV intensity at the
sample. It is nominally twice the focal length of the intended DFL system. There are two sample holders. One sample
holder contains Borosilicate glass and the other contains the material to be tested. A 38 mm x 76 mm Borosilicate glass
window is built into the top of the test chamber to allow the escape of excess thermal radiation. For d <50 mm, the window
should be covered with an aluminum plate. Thermal equilibrium is reached in an open air environment.


https://saenorm.com/api/?name=03fef8eed42127af60cd951e0e6adc0c

SAE INTERNATIONAL

J1647 Stabilized MAY2015

Page 3 of 8

At its discretion, the manufacturer may perform the recommended tests using the actual DFL system rather than the test
chamber.

MATERIAL TO BE TESTED
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Figure 2 - SAE HID Test Chamber - Perspective - 1/2 Scale
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Figure 4 - SAE HID Test Chamber - Sample Holder - 2 Required
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e material, coated or uncoated, exposed to the irradiation of a DFL light source.

The side of the material, coated or uncoated, closest to the DFL light source.

3.4.3 Outer Surface

The side of the material, coated or uncoated, farthest from the DFL light source.

3.5 Exposure Effects
3.5.1  Color Bleeding

The migration of color out of a plastic part onto the surrounding surface.
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3.5.2 Crazing

A network of fine cracks on or beneath the surface of the material with penetration below the surface of the substrate.

3.5.3 Cracking

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

3.54 Haze

The cloudy or turbid appearance of an otherwise transparent specimen caused by light scattered from within the specimen

or from its surface.
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4.2.4 Thickness

The thickness of the sample shall be equal to the minimum thickness of the component in the device. Additionally, the
performance limitations of the material can be determined by testing over the thickness range recommended by the
manufacturer. Recommended nominal thicknesses are: 1.6 mm, 3.2 mm, 6.4 mm, and 2.3 mm.

4.3 Light Source

A production sample of the DFL light source that will be used in the device, or a representative prototype, shall be used as
the light source. The light source used must be new and not operated longer than 10 hours prior to the start of testing.
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