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Accelerated Exposure of Automotive Interior Trim Components
Using a Controlled Irradiance Xenon-Arc Apparatus

RATIONALE
This document is revised to correct a number of editorial errors, including an error in Section 2. Additionally, two technical
updates are included. The first update is regarding the optional use of a window glass filter. The other update states
0.55 W-m2-nm" as the recommended irradiance value and allows other values in the notes. This is inverse of the current
table, which states no recommendation and includes the 0.55 W-m-2-nm-' value in the notes.

These changes were initially published in a revision issued in 2023, but three parameters in Table 1 were accidentally
omitted in that version. This revision restores them.

1. SCOPE

This test method specifies the operating procedures for a controlled-irradiance, xenon-arc apparatus used for the
accelerated exposure of various automotive interior trim components.

Test duration, as well as any exceptions to the specimen preparation and performance evaluation procedures contained in
this document, are covered in material specifications of the different automotive manufacturers.

Any deviation to this test method, such as the use of optical filter combinations, is to be agreed upon by contractual parties.
2. REFERENCES
2.1 Applicable Documents

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

2.1.1  SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J1767 Instrumental Color Difference Measurements for Colorfastness of Automotive Interior Trim Materials

SAE J2413 Protocol to Verify Performance of New Xenon Arc Test Apparatus

SAE Executive Standards Committee 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 revised, reaffirmed, stabilized, or cancelled. SAE invites your written comments and
suggestions.

Copyright © 2024 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)

=

" For more information < n '.is standard, visi
Tel:  +1724-776-4970 (outside USA) BO ‘2 in ub
Fax: 724-776-0790 ht’tps://www.sae.orc;/standards/contentﬂ'ﬂlfzn §Eﬂﬁ/ g
Email: CustomerService@sae.org
SAE WEB ADDRESS: http://www.sae.org

Full document details: SAE J2412_202402


https://www.sae.org/standards/content/J2412_202402
http://www.sae.org/
http://www.avadocuments.com/doc/sae-j2412-202402
http://www.avadocuments.com/doc/sae-j2412-202402

SAE INTERNATIONAL J2412™ FEB2024 Page 2 of 14

2.1.2 ASTM Publications

Available from ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-2959,
Tel: 610-832-9585, www.astm.org.

ASTM D859 Standard Test Method for Silica in Water

ASTM D4517 Standard Test Method for Low-Level Total Silica in High-Purity Water by Flameless Atomic Absorption
Spectroscopy

ASTM G113  Standard Terminology Relating to Natural and Artificial Weathering Tests of Nonmetallic Materials

ASTM G130  Standard Test Method for Calibration of Narrow and Broad-Band Ultraviolet Radiometers Using
Spectroradiometer

ASTM G147  Standard Practice for Conditioning and Handling of Nonmetallic Materials for Natural and Atrtificial
Weathering Tests

ASTM G151 Standard Practice for Exposing Nonmetallic Materials in Accelerated Test Devices that Use Laboratory
Light Sources

ASTM G155  Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of Materials

ASTM G156  Standard Practice for Selecting and Characterizing Weathering Reference Materials Used to Monitor
Consistency of Conditions in an Exposure Test.

2.2 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Technical
Report.

2.2.1 AATCC Publications

Available from American Association of Textile Chemists and Colorists, P.O. Box 12215, Research Triangle Park, NC
27709-2215, Tel: 919-549-8141, www.aatcc.org.

AATCC EP1  Gray Scale for Color Change

AATCC L2 Blue Wool Lightfastness Standard
AATCC L4 Blue Wool Lightfastness Standard

2.3 Polystyrene Plastic Weathering Reference Material

Available from Testfabrics, Inc., 415 Delaware Avenue, P.O. Box 26, West Pittston, PA 18643, Tel: 570-603-0432,
www.testfabrics.com.
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3. DEFINITIONS
3.1 BLACK PANEL THERMOMETER, n

A temperature-measuring device consisting of a flat metal plate coated with black coating, designed to absorb most of the
radiant energy encountered in fade/weathering testing. A thermal-sensitive element shall be firmly attached to the center of
the exposed surface.

NOTE: These devices provide an estimation of the maximum temperature a specimen might attain during exposures to
natural light.

3.2 Definitions applicable to this standard can be found in ASTM G151.
4. SIGNIFICANCE AND USE

4.1 This test method is designed to simulate extreme environmental conditions encountered inside vehicle due to sunlight,
heat, and humidity for the purpose of predicting the performance of automotive interior trim materials.

5. APPARATUS

5.1 The equipment manufacturer is responsible for the approval of the equipment and for providing the proof of
compliance of the critical test parameters, including the different spectral irradiances (also known as spectral power
distributions, or SPDs) that are required by contractual parties.

NOTE: In normal practice, different instruments (even equipment that is the same model number and from the same
manufacturer) may give different results. The result depends on specimen characteristics and instrument design.
Refer to ASTM G155, 4.3 and 4.4 for more information.

5.2 The apparatus employed utilizes a xenon-arc lamp(s) as the source of radiation. The specimens shall be mounted in
a manner to expose the specimens to the uniform conditions of the test chamber. The instrument shall have the
means to automatically control irradiance, black panel temperature, chamber temperature, and relative humidity.

5.2.1 A more complete description of the apparatus can be found in ASTM G151 and ASTM G155.

5.3 The apparatus shall have an uninsulated black panel thermometer, as described in ASTM G151, unless otherwise
agreed upon by contractual parties.

5.4 Manufacturers of exposure devices shall assure that the irradiance at any location in the area used for specimen
exposures is at least 70% of the maximum irradiance measured in this area.

5.4.1 Ifirradiance at any position in the area used for specimen exposure is at 90% of the maximum irradiance, it is not
necessary to use periodic repositioning of the specimens during exposure to ensure uniform radiant exposure.
While periodic repositioning of the specimens may not be necessary, it is nevertheless good practice in order to be
sure that the variability in exposure period is kept to the minimum.

5.4.2 If irradiance at any position in the area used for specimen exposure is between 70 and 90% of the maximum
irradiance, specimens shall be periodically repositioned to reduce variability in radiant exposure.

6. APPARATUS SETUP
6.1  To minimize variability, maintain and calibrate the apparatus to manufacturer’s specifications.
NOTE: Appendices C and D describe the optional use of weathering reference materials (blue wool and polystyrene) that

may help the user evaluate if the xenon-arc apparatus is operating properly in terms of repeatability and
reproducibility.
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6.1.1

The water for humidification or other purposes shall leave no objectionable deposits or stains on the exposed

specimens. The water shall have less than 1 ppm solids and less than 0.2 ppm silica.

NOTE: Silica levels may be determined using ASTM procedures D859 or D4517 or other suitable methods. A combination
of deionization and reverse osmosis treatment can effectively produce water with the desired purity.

If applicable, to prevent accidental spraying of the test samples, turn off all water spray assemblies.

Fit the xenon-arc lamp with an Extended UV filter to provide the spectral irradiance indicated in Appendix A,
Table A1 and Figure A1.

NOTE: Extended UV filters have historically been used for testing interior materials according to SAE J2412. However, the
Extended UV spectral irradiance will likely not match what these specimens experience in their service environment.
A window-type filter may be appropriate. Alternative optical filters may be used with the agreement of all parties.

Table 1 - Target values at control panel sensor

Operate the equipment to alternating cycles as described in Table 1.

Dark Step Light Step

Controls Target Tolerance Target Tolerance

. . 0.55 W-m=2-nm™’!
Automatic Iradiance None N/A (see Note 1) +0.02 W-m2-nm™’!
Black Panel Temperature | 38 °C 2.5 °C 89 °C 2.5 °C
Dry Bulb Temperature 38°C +3°C 62 °C 2 °C
Relative Humidity 95% +10% 50% +10%
Radiant Exposure N/A N/A Contractual Agreement | N/A

: 1 hour 3.8 hours

Step Duration (see Note 2) 6 minutes (see Note 2) 6 minutes

Note 1: 0.55 W-m2-nm™" @ 340 nm is the historic preferred irradiance for this test. Equipment monitoring a broadband rather than
the narrowband will have different target values than those listed in Table 1. Other values, higher or lower, agreed upon by
contractual parties can be used, but they invalidate the values listed for the blue wools in Appendix B and polystyrene
reference material shown in Appendix C.

Note 2: Other cycle times may be used upon contractual agreement, if, for example, an irradiance different than the specified
default value is specified.

Note 3: Operate the apparatus to maintain the indicated range at the control panel. If the actual operating conditions measured
and reported by the test instrument’s onboard sensors do not agree with the machine settings after the equipment has
stabilized, discontinue the test and correct the cause of the disagreement before resuming the test.

7. TEST PROCEDURE

7.1 Prepare the specimens to be exposed to fit the specimen holder being used. Refer to ASTM G147 for conditioning

and handling of specimens.

7.2 Subject to 7.3, specimen sizes shall conform to the size of the approved specimen holder(s) unless agreed upon
otherwise by contractual parties (e.g., to accommodate mounting of odd-sized specimens). Specimens that exceed
these sizes may not give proper exposure results. It is important to follow the manufacturer guidelines to obtain
uniform light exposure on the specimens, as the distance from the light source is a major factor on the amount of
irradiance received and the surface temperature of the specimen, hence the exposure results obtained from the test.

7.3 Specimens that do not completely fill the exposure area of the specimen holder shall be backed with white cardboard.
Interiors textiles (body cloth, carpet, vinyl-coated fabrics, etc.) shall always be backed with white cardboard.! In all
cases, the white cardboard shall be the size of the specimen holder to eliminate any gaps.

1 Franklin, Grain long-felt side up 110/500 white index, Stock Number 06506 or 9016 White Bristol Card Stock have been founWMgnts
purpose. Franklin white index is usually available from local office supply or art supply stores. Weight of card stock siiou'd be sufficient to preven

warping.
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7.4  Fill all unused slots with an inert non-reflective material (e.g., white cardboard panels?) to maintain desired air flow.
Cardboard blanks should be changed when noticeable physical distortion occurs.

7.5 Program the weathering device for the specified radiant exposure (kJ-m=2nm-!' @ 340 nm, for example) and ensure
that the test begins with the light cycle. Refer to applicable material specification. This is to accommodate scheduling
of optional weathering reference materials.

NOTE: Testers are often programmed in terms of irradiance (power density), while exposure is reported in radiant exposure
(energy density). The units can be converted recognizing that 1 W =1 J-s.

7.6 For some instruments and/or materials, periodic repositioning of specimens during the exposure period may be
needed to ensure that each receives an equal amount of radiant exposure. Reposition specimens as specified
in5.4.1.

NOTE 1: Care should be taken to avoid mixing potentially incompatible specimens in the same machine load (e.g., textiles
should not be exposed together with foam-backed textiles, foams, or plastics). This is due to out gassing
cross-contamination and other issues that may affect other specimens.

NOTE 2: Once exposure has been initiated, equipment operation should not be interrupted more than once daily. Additional
interruptions, e.g., opening the chamber door during the course of daily operation, may cause variation in test
results.

8. EVALUATING AND REPORTING

8.1  The degree of fade should be evaluated and reported as specified between the contractual parties. One or more of
the following methods may be specified:

8.1.1 Instrumental Measurement

8.1.1.1  Color difference values in CIELAB units are obtained by instrumentally measuring the specimen before and after
a specified amount of radiant exposure. The procedure used for color measurement of the specimens shall
conform to that specified in Appendix C for non-rigid materials or Appendix D for rigid materials.

8.1.2 Visual Assessment

8.1.3  Assign colorfastness ratings using the AATCC Gray Scale for Color Change in accordance with AATCC Evaluation
Procedure 1.

8.1.4 Using the viewing conditions specified in AATCC Evaluation Procedure 1, quantify the color change using the
following terminology:

a. NONE - No change in hue, lightness, or saturation.

b. SLIGHT - A change in lightness and/or saturation which can be determined only upon close examination but no change
in hue.

c. NOTICEABLE - A change in lightness and/or saturation which can be easily seen and/or a change in hue.

d. SEVERE - An extreme change in lightness, saturation, and/or hue.

2 Franklin, Grain long-felt side up 110/500 white index, Stock Number 06506 or 9016 White Bristol Card Stock have been founﬁw Ents
purpose. Franklin white index is usually available from local office supply or art supply stores. Weight of card stock siiou'd be sufficient to preven
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