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SAE J1545 — Instrumental Color Difference Measurement for Exterior Finishes, Textiles
and Colored Trim, Recommended Practice

SAE J1960 - Accelerated Exposure of Automotive Exterior Materials Using a Controlled
Irradiance Water Cooled Xenon Arc Apparatus
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2.1.2 ASTM Hi i
fE ASTM, 100 Barr Harbor Drive, West Conshohocken, PA 19428-2959.
www.astm.org 7] 3545 .
ASTM G 113 Standard Terminology Relating to Natural and Artificial for Non-Metallic
Materials
ASTM G 130 Standard Method for Calibration of Narrow and Broad-Band Ultraviolet
Radiometers Using a Spectroradiometer
ASTM G 147 Standard Practice for conditioning and Handling of Nonmetallic Materials for
Natural and Artificial Weathering Tests.
ASTM G 155 Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of
Non-Metallic Materials
ASTM G 151 Standard Practice for Exposing Nonmetallic Materials in Accelerated Test
Devices that Use laboratory Light Sources.
ASTM G 156 Standard Practice for Selecting and Characterizing Reference Materials
Used to Monitor Consistency of Operating Conditions in an Exposure Test.
ASTM D 859, Standard Test Method for Silica in Water
ASTM D 4517, Standard Test Method for Low-Level Total Silica in High-Purity Water by
Flameless Atomic Absorption Spectroscopy
ASTM D 523, Standard Test Method for Specular Gloss
ASTM D 660, Standard Test Method for Evaluating Degree of Checking of Exterior Paints
ASTM D 714 Standard Test Method for Evaluating Degree of Blistering of Paints
ASTM D 2244, Standard Test Method for Calculation of Color Differences from
Instrumentally Measured Color Coordinates
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ISO 4892-1, Plastics - methods of exposure to laboratory light sources, Part 1, General g
uidelines
ISO 4892-2, Plastics - Methods of Exposure to laboratory light sources, Part 2 Xenon arc
sources
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SAE J1545 Instrumental Color Difference Measurement for Exterior Finishes, Textiles and
Colored Trim, Recommended Practiceupon by contractual parties. One or
more of the following methods may be used;

ASTM D523 Test method for Specular Gloss

ASTM D660 Test Method for Evaluating Degree of Checking of Exterior Paints

ASTM D714 Test Method for Evaluating Degree of Blistering of Exterior Paint

ASTM D2244, Standard Test Method for Calculation of Color Differences from



Instrumentally MeasuredColor Coordinates
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Irradiance in Wm based on 81 SPD's for xenon-arcs with Extended
UV Filters Normalized to Exactly 0.55 Wm™ at 340 nm
Bandpass Mean| Std Dev Min Max| Lower 95%| Upper 95%
250-260 0.00 0.00 0.00 0.02 0.00 0.01
261-270 0.00 0.00 0.00 0.03 0.00 0.01
271-280 0.04 0.02 0.01 0.10 0.00 0.08
281-290 022 0.08 0.09 0.42 0.07 0.38
291-300 0.73 0.16 0.36 1.16 0.41 1.04
301-310 1.60 0.20 1.04 2.19 1.19 2.00
311-320 2.72 0.19 2.13 3.26 2.34 3.10
321-330 3.91 0.14 3.48 4.29 3.63 4.18
331-340 5.06 0.04 4.95 5.18 4.97 515
341-350 6.10 0.10 5.91 6.33 5.90 6.30
351-360 7.06 0.22 6.48 7.67 6.61 7.51
361-370 7.97 0.33 7.19 8.83 7.32 8.62
371-380 8.65 0.48 7.55 9.77 7.68 9.62
381-390 9.17 0.59 7.99 10.57 B.00 10.34
391-400 10.67 0.70 89.17 13.29 9.26 12.08
300-400 63.10 1.97 58.30 68.17 59.16 67.04
SPD table for 400-800 nm at 50 nm bandpasses
| Suggested Spec

Bandpass @ Average Std dev Min Max Lower 95% Upper 95%

~ 400-450 5747 513 4720  B7.74 4720 67.74

451-500 73.71 622 | 61.28 86.15 61.28 86.15

501-550 66.26 7.40 51.46 81.06 51.46 81.06

~ 551-600 6761 743 5275 @ 8248 5275 = 8248

601-650 64.85 769 | 4946 B80.24 49.46 80.24

651-700 60.52 G.14 48.25 72.80 48.25 72.80

701750 | 57.06 @ 6147 | 4472  69.40 4472 | 69.40

- 751-800 | 4844 @ 7.39 3366 @ 63.22 33.66 63.22
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Irradiance in Wm™ based on 111 SPD’s for Xenon-Arcs
with Daylinht Filters Narmalized ta Fxactlv 1. 55 'I-"-'m'2 at 340 nm
Bandpass Mean Dev inimum| Maximum| Lower 95%| Upper 95%
250-260 0.00 0.00 0.00 0.00 0.00 0.00
261-270 0.00 0.00 0.00 0.00 0.00 0.00
271-280 0.00 0.00 0.00 0.01 0.00 0.00
281-290 0.02 0.02 0.00 0.11 0.00 0.06
291-300 0.19 0.10 0.03 0.55 0.00 0.38
301-310 0.77 0.21 0.32 1.46 0.35 1.18
311-320 1.91 0.21 1.31 2.68 1.49 2.33
321-330 3.39 0.13 2.96 3.97 3.12 3.65
331-340 492 0.06 4.68 5.11 4.80 5.03
341-350 6.24 0.09 5.80 6.40 6.06 6.43
351-360 7.40 0.22 6.66 7.82 6.97 7.84
361-370 8.58 0.41 7.568 9.82 7.76 9.39
371-380 9.25 0.60 §.09 11.36 8.04 10.45
381-3080 9.92 0.89 8.39 13.71 8.15 11.69
391-400 11.88 1.44 9.64 18.57 8.99 14,76
300-400 64.31 3.57 57.79 78.986 57.16 71.45




SPD table for 400 to 800 nm in 50 nm bandpasses
suggested spec

bandpass average std dev min max lower 95% | upper 85%
400-450 643 8.4 47.5 81.0 47.5 81.0
451-500 BB.3 16.4 534 119.2 53.4 119.2
501-550 74.4 12.5 49.4 899.5 49.4 899.5
551-600 73.5 10.3 52.9 942 52.9 942
601-650  B68.0 81 51.9 842 51.9 842
651-700  B3.8 94 449 82.6 44 9 82.6
701-750 58.2 11.8 34.6 B1.7 34.6 81.7
751-800 556 99 35.8 75.4 35.8 755

L XﬁﬁwEl;‘cuﬁ%ﬁHﬁm%H HALT290nm K/ IMHE E Rk . FIRUVIR B s IR
TR AR I DE S I AE P

2 UORTOR- g i RS T 1006 o0 A, R iy AN [R) R RAE BRI H eI g s
MR EIAF . eV FE S Tk B B P24 sigmati fR » 25 R 2 bbrife ik, it
JELR LR T PR T AL H S IE RE R 0 A

3. RC2E ISP T “FEIE” L8 729K . ids & Ak T-2502400mmqy 3 1]
111615 R H $-400-800nmir1864 AH [R] e i o RE T J7¥ ) A =Xl R

Motk Llanmoh SR, AR Al A A E RS EOREL

n=y

ﬂlen

n=Xx

X Ixy="rm P, AR B By IR 2k o
X=Ip (R B
Y =1 B
In=7ExFHy 8 A A i gk .
FoAbZEABATT LU T4 1HSPD, (HATREMREIA LR . R CLILBOLIERE LA, MY
R RIRERIZR6 75, FTR.
BC2: HytidusvsHItLL R

(552D



3.0

2.5

- 20 Sunlight
E air mass=1.0
= (CIE&5tabled) | J ) == e
o
£
= 1 \
=)
=
=
=
e
1.0

Xenon with Daylight Filters

0.5 2 0.68 Wim2 @ 340 nm

0.0
250 300 350 400 450 500 550 600 B50 700 750 800
Wavelength (nm)

AR
AN
SAERRHERIISOFRAERIFS R
AN
EH
PRI TR E TIEHDEE, M T AR g i 1) ke & A k.
SAESRAE R SO IR I 2], FEAUES R IIPEAL ik, s AN RV & 7
R R HET o
WG 7 V0 AT Ut W B A R ) B SR ST A 22
SER
ASTM D 523 Test method for Specular Gloss
ASTM D 660 Test Method for Evaluating Degree of Checking of Exterior Paints
ASTM D 714 Test Method for Evaluating Degree of Blistering of Exterior Paint
ASTM D 859 Standard Test Method for Silica in Water
ASTM D 2244 Standard Test Method for Calculation of Color Differences from
Instrumentally Measured Color Coordinates
ASTM D 4517 Standard Test Method for Low-Level Total Silica in High-Purity Water
by Flameless Atomic Absorption Spectroscopy
ASTM G 113 Standard Terminology Relating to Natural and Artificial for Non-Metallic
Materials
ASTM G 130 Standard Method for Calibration of Narrow and Broad-Band Ultraviolet
Radiometers Using a Spectroradiometer
ASTM G 155 Standard Practice for Operating Xenon Arc Light Apparatus for Exposure
of Non-Metallic Materials






