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

1. Scope

1.1 This tg¢st method specifies the operating procedures for a controlled irradian¢e, xenon drc
apparfitus used for the accelerated exposure of various automotive interion trim compornents.

1.2 This ig a performance standard based on the test parameters of SAE J1885.

1.3 Test duration as well as any exceptions to the sample preparation and performance evaluation
proceg@lures contained in this document, are covered in material specifications of the different
automotive manufacturers.

1.4 Equipment qualified to perform this test is determingd by material test comparison between
instruments approved for SAE J1885 and those,intending to perform SAE J2412. A spgcific test
protodol to compare new test equipment to these previously approved must be done byl material
test comparison by the contractual parties~\T'he interested contractual companies shallfidentify
detailg of the test protocol and the materials to be tested. At the time of publication of thjs test
methdd, the committee is developing'a-'Protocol To Verify New Test Apparatus’ identifigd as SAE
J2413

1.5 Any deviations to this test method, such as filter combinations, is to be agreed upon by |contractual
parties.

2. Refergnces

2.1 Applicable Documents

The followinf publications form a part of this specification to the extent specified herein. The |atest issue
of SAE publications shall apply.

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 cancelled. 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://www.sae.org
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2.1.1 SAE PUBLICATIONS
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

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

A el iar b . Af A ibeatiie Labaria o A . led

SAE J1885

Irradiance Water Cooled Xenon-Arc Apparatus.
2.1.2 ASTM PUBLICATIONS
Available frgm ASTM, 100 Barr Harbor Drive, West Conshohocken, PA19428-2959/

ASTM D859 Standard Test Method for Silica in Water
ASTM D4517 Standard Test Method for Low-Level Total Silica in High-Rurity Water by Flameless Atomic
Absorption Spectroscopy
ASTM G113 Standard Terminology Relating to Natural and Artificial Weathering Tests of Nop-Metallic
Materials.
ASTM G13(Q Standard Test Method for Calibration of Narrow and Broad-Band Ultraviolet Rafliometers
Using Spectroradiometer
ASTM G147 Standard Practice for Conditioning andiHandling of Nonmetallic Materials for Natural and
Artificial Weathering Tests.
ASTM G151 Standard Practice for Exposing Non-Metallic Materials in Accelerated Test Dev|ces that
use Laboratory Light Sources:
ASTM G155 Standard Practice for Operating Xenon Arc Light Apparatus for Exposure of Noh Metallic
Materials

2.1.3 RELRATED PUBLICATIONS

American Agsociation of Fextile Chemists and Colorists (AATCC)
P.0O. Box 1215, Research Triangle Park, North Carolina 27709
AAT|CC - Evaldation Procedure 1
AAT|CC -“L-2 Blue Wool Lightfastness Standard
AATICC.X L-4 Blue Wool Lightfastness Standard
Testfabrics, T, 415 Detaware Ave:, PO BUxX 26, West Pittstor, PAT8643
Polystyrene Plastic Lightfastness Standard

3. Terminology
3.1 Black Panel Thermometer, n

A temperature measuring device, the sensing unit of which is coated with black enamel designed to
absorb most of the radiant energy encountered in fade/weathering testing.
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3.2

Black Standard Thermometer, n

See ASTM G 147 for definition.

NOTE—These devices provide an estimation of the maximum temperature a specimen might attain

3.3

4.1

5.1

NOTE—In

5.2

521

5.3

54

during exposure to natural or artificial light.

Definitions npplir‘nhln tothis standard can be found in ASTM G 151

Significance and Use

This t¢st method is designed to simulate extreme environmental conditions encountere
vehiclge due to sunlight, heat, and humidity for the purpose of predicting the performanc
automotive interior trim materials.

Apparatus

The eqluipment manufacturer is responsible for the approval of the equipment and for p
proof pf compliance of the critical test parameters, including the different spectral powe
distributions (SPDs) that are required by contractual parties. Materials used for the con
testing should include the approved lots of standard¥eference materials, such as the T¢
polystyrene and/or the AATCC L4 & L2 Blue Wools as appropriate. It is the responsibil
instrument manufacturer to provide all necess$ary data to demonstrate compliance of ed
type with this specification. At the minimum; the data should include (1) all the pertinen
powell distribution (SPD) data for 250 nm™~ 800 nm, and (2) repeatability and reproducil
rent approved lots of standard reference materials. Contractual parties should &
the ingtrument model prior to testing.

rmal practice, different instruments may give different results. The result depend
sample characteristics,and instrument design. Refer to ASTM G155 Section 4.3 ang
more information.

The apparatus.employed utilizes a xenon-arc lamp(s) as the source of radiation. The s
e magnted in a manner to expose the specimens to the uniform conditions of the

J inside
b of

Foviding the

pliance
stfabrics

ty of the

ch model

[ spectral
ility data for
gree upon

S on
4.4 for

becimens
test
Ck Panel

chambper. \The instrument must have the means to automatically control irradiance, Bla
temp i idi j
manufacturer and model of the instrument before testing begins.

pe upon the

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

The apparatus must have an uninsulated black panel thermometer as described in ASTM G151

unless otherwise agreed upon by contractual parties.

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.
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54.1

6.1

6.1.1

6.1.2

6.1.3

6.1.4

6.1.5

If irradiance at positions farthest from the center of the exposure area is between 70% and 90%
of that measured at the center, place specimens only in exposure area where irradiance is at
least 90% of the maximum irradiance.

Apparatus Set-Up

To minimize variability maintain and calibrate the apparatus to manufacturer's specifications.

Appern
is ope

The
the

thar
451
with

If ag
assé

Fit t
(SP

The
reqy
of p
app

Fating within the desired range.

water for humidification or other purposes shall leave no objectionable depaosits ¢
bxposed specimens. The water cannot have more than 1 ppm solids and it must
0.2 ppm silica. Silica levels should be determined using ASTM procedures D 85
/. A combination of deionization and reverse osmosis treatment, can effectively p
the desired purity.

plicable, to prevent accidental spraying of the test samples, turn off all water spra
emblies.

ne xenon-arc burner with an Extended UV Filter to provide a spectral power distri
D) indicated in Appendix D, Table D1 and Figure D1.

equipment manufacturer is responsiblé’for the approval of the equipment and the
ired by the different Original Equipment Manufacturers (OEM). The use of the af
plystyrene and other materials provided by the OEM’s as control materials will de
oval of the equipment. It is.also the responsibility of the instrument manufacturer

all the necessary data to demanstrate compliance of each model type with this specif

the
for 4
the

Op¢

minimum, the data should-include (1) all the pertinent spectral power distribution
50 nm — 800 nm, and\(2) repeatability and reproducibility data for the current app
polystyrene standard reference material.

rate the eqlipment to alternating cycles as described in Table #1.

c apparatus

r stains on
have less

O orD
pduce water

pution

SPD
proved lot
ermine the
to provide
cation. At
SPD) data
roved lot of
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TABLE 1—TARGET VALUES AT CONTROL PANEL SENSOR

Dark Light
Controls Cycle Cycle

Target Tolerance Target Tolerance
Automatic Irradiance None Contractual Agreement +0.02

(See Note I)

Black Panel Temperature 38°C +3°C 70°C +3°C
Dry Bulp Temperature 38°C +3°C 47 °C + 3yC
Relativg Humidity 95% + 5% 50% £5%
Radian{ Exposure Not applicable Contractual Agreement
Cycle Quration 1 hour + 6 minutes 3.8 hours + 6 minutgs

(See Note 2) (See Note 2)
Note 1:/0 .55 Wm? nm™ at 340 nm is the default irradiance for the equipment listed in J1885. Equipment monitdring a
broad band rather than the narrow band will have different target values than those listed in Table 1. Other valugs, higher
or lowel}, agreed upon by contractual parties can be used but they invalidate the values listed for the polystyrene|reference
material shown in Appendix B.
Note 2:| Other cycle times may be used upon contractual agreement, jf, for example, an irradiance different than the
specified default value is specified.
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Test Procedure

for conditioning and handling of specimens.

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

Specimen sizes must conform to the size of the approved specimen holder(s). Specimens that

exceed these sizes may not grve proper exposure results. The correct means of mountrng odd

7.

7.1

7.2
sized
Dista
surfag
impor

7.3 Interio
Speci
holdel

7.4 Fillall
cardb
occurs.

7.5 Progr
exam
mater

7.6 For sq
period
Repog

NOTE—Car
loal

NOTE—On(

on(
opé

I

ens other than interior textiles that do not completely fill the exposure area of thg
shall be backed with white cardboard.

pard panels’). Cardboard blanks should be changed‘whén noticeable physical dis

le), and ensure that the test begins at the\beginning of the light cycle. See applic
al specification. This is to accommodate scheduling of reference materials.

me instruments and/or materials, ‘periodic repositioning of specimens during the
may be needed to ensure that,each receives an equal amount of radiant exposu
ition specimens as agreed upon by contractual parties if no data is available for t

e should be taken te~avoid mixing potentially incompatible specimens in the samg
d, i.e., textiles should not be exposed together with foam backed textiles, foams,

e exposureihas been initiated, equipment operation should not be interrupted mg
e daily. Additional interruptions, e.g., opening the chamber door during the cours
brationy nay cause variation in test results.

unused slots with an inert non-reflective material to maiftain desired air flow. (e.q.,

st. Itis
Epecimens.

cardboard'.

b specimen

white
fortion

m the weathering device for the specified radiant exposure (kJm?Am™* @ 340nnp for

Able

bXposure
re.
hat material.

machine
pr plastics.

re than
e of daily

! Franklin, Grain long-felt side up 110/500 white index, Stock Number 06506 or 9016 White Bristol Card Stock have been found
suitable for this purpose. Franklin white index is usually available from local office supply or art supply stores. Weight of card stock
should be sufficient to prevent warping.
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8.
8.1
8.1.1
8111 C
SH
S{
8.1.2 Visl
8.1.3 Ass
AAT
8.1.4 Usirn
a. NOJ
b. SLIq
c. NOT
d. SEV
9. Expog
9.1 Acop
refere
being
toleral

Evaluating and Reporting

One or more of the following methods may be specified:

INSTRUMENTAL MEASUREMENT

examination but no change in hue.

ecimen before and after a specified amount of radiant exposure. The procedure
ecimen measurement will conform to that specified in Appendix B.

AL ASSESSMENT

CC Evaluation Procedure 1.

\E - No change in hue, lightness or saturation.

EHT - A change in lightness and/or saturation which can be determined only|

ERE - An extreme change in lightness, saturation and/or hue.
bure Report

of the Exposure Control/Report Form (Figure 1)indicating the color change of th
hce matefial in CIELAB color difference units must accompany each exposed sp§
submitted for approval. If any one of the color difference data points is outside th
nce (eontrol limits), the cause and corrective action must be indicated in the spacs

The degree of fade should be evaluated and reported as specified between the contractual parties.

gn colorfastness ratings using the AATCC Gray Scale for Color, Change in accordlance with

g the viewing conditions specified in AATCC Evaluation'Procedure 1, quantify the¢ color
change using the following terminology:

upon close

[ICEABLE - A change in lightness and/or saturation which can be easily sepn and/or a
change in hue.

e exposed
cimen

e specified
p provided.
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9.2 The Exposure Control/Report Form shall include the following additional information:

1. Laboratory Name

2. Type and serial number of exposure equipment

th and Year of equipment operation represented by the control chart

3. Mon
4. Tes
5. Refg
6. Freq
7. Cold

mat

8. The

9. Mes

10. Meg
one

11. Dail
tem

method
brence material(s) used. Include lot number(s).
uency of operation verification, e.g., daily, three or seven day intervals

r change, target value, and tolerance, in CIELAB color difference units for t
brial(s) used

monthly average color difference for the reference xmaterial(s)
sured color change, in CIELAB color differen¢e units, for reference material 1.

sured color change, in CIELAB color difference units, for reference material 2
material is used)

e reference

f more than

y (except weekends and holidays) record of black panel temperature (BPT) or black standard

perature (BST). These readings should be taken after the machine has reached ¢

a pdrtiular segment, example light/dark.

12. Dail
The

quilibrium in

y (except weekends_and holidays) record of dry bulb temperature or chamber {emperature.

e readings should be taken after the machine has reached equilibrium in

seginent, example-light/dark.

13. Irradg

iance.control level.

PREPARED BY THE SAE TEXTILES AND FLEXIBLE PLASTICS

a particular
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FIGURE 1—XENON ARC REFERENCE MATERIAL CONTROL CHART
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APPENDIX A
MAINTENANCE AND CALIBRATION

Al Maintenance

A.1.1 NOTE—For best test results, a weathering device must be cleaned regularly. In general, the
frequency of cleaning necessary, will depend on the quality of water used in the device as well as
the quality of air used in the device and is present in the laboratory.

A.l.2 For
atte

ntion must be given to the care of the following:
Test Chamber
Conditioning Chamber (if applicable)
Xenon Filters
Optical Components
Black Sensor (BPT)

Xenon lamp(s)

A2 Replacement Schedule

A.2.1 Lan

In general, t
longer be ag
assembly, in
recommend

p Assembly and Related Parts

ne xenon lamp and/or its.filters should be replaced when the specified irradiance
hieved or when there:is'isual evidence of deterioration, such as discoloration of
creasing opacity ofithe burner. Otherwise, adhere strictly to the manufacturers
htions for the replacement of all consumable items, especially the following:

Xenon Lamp

Xénon lamp filters

fecommended cleaning practice, please consult the appropriate instruction manu

Al. Special

Can no
filter

Optical components

A.2.2 Replace the Black Panel sensor when local surface luster can no longer be maintained, or when

any

bare metal can be seen.

A.2.3 Where applicable, inspect wet bulb wick weekly and replace when discoloration or mineral
deposits are observed. In all cases, observe manufacturer's instructions for the maintenance and
proper operation of the devices' humidification system.

-10 -



https://saenorm.com/api/?name=df7747b88c2b5ea50f2f4bb7473ef50c

SAE J2412 Issued NOV2003

A3

A3.1

A.3.2

A.3.3

Calibration Checks

Check controls or program daily (except weekend and holidays) to insure compliance

to required

test parameters specified in Table 2 and other critical test parameters. Also, on a daily (except

weekend and holidays) basis, ensure the parameters specified in Table 2 and other ¢
parameters are accurately recorded.

ritical test

Calibrate the apparatus every two weeks following the procedures detailed in the operating

Whe¢n proof of calibration is required, contact the specific Automotive manufacturer fo
appropriate reporting forms. Use manufacturers’ forms for recording calibration inforn

a0l as the

r the
ation.

-11 -
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APPENDIX B
PROCEDURE FOR DETERMINING COLORFASTNESS TO LIGHT
(AATCC BLUE WOOL LIGHTFASTNESS STANDARDS)

pe

This Appendix describes the procedure for using AATCC Blue Wool Lightfastness Standards as
reference fabrics for the purpose of determining whether the xenon-arc apparatus is operating

ntha dacirad ranaa
HtHEe-GeSTHearage-

r difference values in CIELAB units are obtained by instrumentally measuring the
cs before and after a specified amount of radiant exposure.

CC L-2 Blue Wool Lightfastness Standards shall be exposed daily. and/or an AAT

Instiuments used to determine color difference for this’procedure require capability fo

L AB color values using illuminant D-65, 10 degree observer data. If an instrumen
surement. (Refer to SAE J1767, for détalls).

brate the instrument to be used forthe color measurements to the manufacturer's
mmendations.

the reference fabric to be measured with white cardboard. Condition the backe
c in a standard atmesphere (relative humidity 50 RH * 5% and temperature 22 +
mum of 2 h. Inseft,one layer of unexposed material of the same lightfastness stal
een the referehce fabric and cardboard backing prior to measurement.

reference_fabrics are light sensitive. Therefore, the piece used as the backing |&

oximately 50 uses).

reference

CCL-4
erating

Wool Lightfastness Standard shall be used to monitor a continuous three day op

b, AATCC L-4 Blue Wool may be used exclusively if agreed.upon between contractual
es.

cedure

I providing
t with

se geometry is used, the specular companent of reflectance shall be included in the

l reference
3°C) for a
hdard

yer during

surement will need to be replaced when noticeable color change has occurred (after

Place the reference fabric against the sample port of the instrument in such a way that a smooth
surface of the face of the fabric is presented for measurement.

B.1 Sco
B.1.1
with
B.1.2 Colg
fabr
B.1.3 AAT
Blue
cycl
part
B.2 Pro
B.2.1
CIE
diffu
med
B.2.2 Cali
recd
B.2.3 Bac
fabr
mini
betv
NOTE—The
med
app
B.2.4
B.2.5

After taking an initial reading in CIELAB units, rotate the reference fabric 90 degrees and take a
second reading. Average the readings and store as the standard measurement for the identified
piece of reference fabric. REMOVE THE BACKING FABRIC AND PLACE IN A LIGHT TIGHT
CONTAINER FOR LATER USE.

NOTE—The measurement obtained in B.2.5 cannot be used for different pieces of reference fabric. Each
individual piece must be conditioned and measured prior to exposure.

-12 -
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B.2.6 Place the cardboard backed reference fabric (single layer) in a specimen holder and secure on
the specimen rack adjacent to the Black Panel thermometer.

B.2.7 Always start the exposure apparatus at the end of the dark cycle. Expose the L-2 reference
fabric and/or the L-4 reference fabric as agreed upon by contractual parties.

B.2.8 After the specified radiant exposure, remove the reference fabric and the white cardboard
backing and allow them to condition at (relative humidity 50 RH = 5% and temperature 22 + 3°C)

for aminimum-of-1-hour

B.2.9 Repeat the color measurements steps specified in B.2.2 through B.2.5 on the eXxposed reference
fabr|c(s) and using the previously stored pre-exposed measurement, determine-the Dglta L*, a*,
b* ahd E* values.

B.2.10 Conppare the Delta E* value determined to that specified in the AAFCE chart supplied.

NOTE—Th¢ supplier (AATCC) is to provide the determined values wjth(each purchase of refgrence fabric
as flirnished to them by IFAI Transportation Division.

B.2.11 If the¢ Delta E* value does not fall within the limits specified, do not resume the test until the
readon has been determined and resolved.

B.2.12 As gach group of test specimens completes its specified radiant exposure, record anm report the
color change information in terms of Delta E%, values of the reference fabric piece(s) lised during
the {est period on the Exposure Control/Report Form (Figure 1).

-13-
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APPENDIX C
POLYSTYRENE LIGHTFASTNESS STANDARDS

pe

This Appendix describes a procedure for using a Polystyrene Lightfastness Standard as a

reference standard for assisting in determining whether the xenon-arc apparatus is operating
properly.

example), which is equivalent to a period of 2 to 7 days.

Instjuments used to determine color difféerence for this procedure require a capability

Reflectance Mode

Delta B values provided with the standard are based on the J1885 test method:

r than the extended UV filters. Weathering instruments that monitor UV({n'a broa
br than a narrowband should apply the equivalent broadband radiant dosages in
arget values supplied. Note that the broadband (300 nm — 400 nm)lequivalent f
" at 340 nm is approximately 60 Wm ?) .

r difference values in CIELAB units are obtained by instrumentally measuring the
tic before and after a specified amount of radiant exposure.

polystyrene lightfastness standard may be exposéed to a radiant dosage (kJ/m* M|

cedure

ation which includes the specular.component and provides CIELAB color values
inant D-65, 10 degree observer-data. No substitutions are permitted. Measuren
br the transmission or refléctance mode may be used.

brate the instrument{6:be used for the color measurements in accordance with th
ufacturer's reconimendations.

Place’a piece of unexposed reference plastic, backed with a white calibration tile
sample port of the instrument.

They do not

y to tests that use higher or lower irradiance levels or that use different filtef eombyinations

dband
brder to use
or 0.55 Wm’

reference

m™ for

for

using
ents in

against the

C1l Sco
Cl1
NOTE—The
app
othe
rath
the
2 nm
C.1.2 Colg
plas
C.1.3 The
C.2 Pro
c.21
ope
illun
eithd
C.2.2 Cali
mar
Cc.2.3
c.2.3.1
NOTE—Tak
C.2.3.2

e precautions to avoid any interference from ambient light.

reference plastic.

Take an initial reading and store it as the standard measurement for the identified piece of

NOTE—In order to preserve the surface of the White Calibration Tile, it is recommended that a second
calibration tile be purchased for these measurements.

C.233

Place the pre-measured piece of reference plastic in a specimen holder and secu

specimen rack adjacent to the black panel thermometer.

re on the

- 14-
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C.2.4 Transmission Mode

C241

C.24.2

C.243

C.25

C.2.6

C.2.7

C.2.8

C.2.9

C.291

C.2.10

c21

C.212

Plad

spe

Alw

Place a piece of unexposed reference plastic in the proper location for measuring
transmittance as recommended by the manufacturer of the instrument in use. If there is no
specific recommendation, then place the chip as close to the detector as possible.

Place the white tile used for calibration against the outer sample port of the instrument.

Take an initial measurement and store it as the standard measurement for the identified

piece of reference plastic.

fimen rack adjacent to the black panel thermometer.

ys start the exposure apparatus at the end of the dark cycle and expose the refe
plastic to a radiant exposure (kJMm*Am™ @ 340nm for example). foran equivalent pe

to s¢ven days.

Aftef the radiant exposure, remove the reference plasticdrom the apparatus.

Repeat the color measurement steps specified in C:2:3 or C.2.4 on the exposed refer

and|using the previously stored pre-exposure medsurement, determine the Delta b*

Co

If th
imm

As 4
colo|

pare the Delta b* reading to the chart forthe cycle used.

Transportation Division with each purchase of the polystyrene standard.

ediately run another.polystyrene standard per section 2.12.

ach group of test.:specimens completes its specified radiant exposure, record an
I change information in terms of Delta b* values of the reference plastic piece(s)

the fest period.

Run

thetpolystyrene standard after every calibration (every two weeks) for the specifi

of ki

ojoules. If the reference material is out of specification, run another polystyrene

e the pre-measured piece of reference plastic in a specimen holder and¢secure 0

The supplier (Testfabrics) of the reference plastic is to provide the charts as supp

b Delta b* value does not fall within the predetermined value, as established by th

1‘

n the
fence

iod of two

ence plastic
alues.

ied by IFAI

e supplier,

report the
sed during

pd amount
standard at

the shortest time interval (for example: 75.2 kJ/m2 or 112.8 kJ/m2 for a three day weekend). If
the polystyrene reference standard continues to be out of specification, discontinue testing until
the problem is corrected.

NOTE—In order to preserve the surface of the White Calibration Tile, it is recommended that a second
calibration tile be purchased for these measurements.

C.2.13 The intent of the Polystyrene is to monitor the performance of the test. It is for Statistical Process
Control (SPC) purposes. A point outside of the range does not necessarily invalidate the test.
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APPENDIX D

REPRESENTATIVE SPECTRAL POWER DISTRIBUTION (SPD) FOR EXTENDED UV FILTER

D.1 Scope

D.1.1 This appendix consists of reference tables and a figure.

TABLE D1 (PART 1)—IRRADIANCE IN W/m* BASED ON 81 SPD’s FOR XENON-ARCS
WITH-EXTENDED UV EILTERS NORMALIZED TO EXACTLY 0.55 Wm?2 AT 340 nm

standard lower 95% upper 95% confidehce
bandpass | average deviation min max confidence limit limit
2504260 0.00 0.00 0.00 0.02 0.00 D.01
2614270 0.00 0.00 0.00 0.03 0.00 D.01
2714280 0.04 0.02 0.01 0.10 0.00 D.08
2814290 0.22 0.08 0.09 0.42 0.07 D.38
2914300 0.73 0.16 0.36 1.16 041 1.04
3014310 1.60 0.20 1.04 2.19 119 P.00
3114320 2.72 0.19 2.13 3.26 2.34 B.10
3214330 3.91 0.14 3.48 4.29 3.63 1.18
3314340 5.06 0.04 4.95 5.18 4.97 5.15
3414350 6.10 0.10 5.91 6.33 5.90 p.30
3514360 7.06 0.22 6.48 7.67 6.61 7.51
3614370 7.97 0.33 7.19 883 7.32 B.62
3714380 8.65 0.48 7.55 977 7.68 D.62
3814390 9.17 0.59 7.99 10.57 8.00 1p.34
3914400 10.67 0.70 9.4% 13.29 9.26 1p.08
3004400 63.10 1.97 58130 68.17 59.16 67.04

NOTES: 1| The ultraviolet irradiance for-Extended UV Filters is 11% and the visible to near
irradiance is 89% relative-to the irradiance in the wavelength range 290 nm - 8(
(as given in CIE Publication N0.85:1989). These values measured on specime
vary by as much(as 30% when performing a test due to the reflectance propert
number of samples.

2. For Extended UV spectrum, lamp is operated at 0.55 W.m? @340 nm. Wide bz
300 nm-400 nm, equivalence is approximately 60.0 W.m?.

3. The-SPD data contained in Table D1 was developed using the "rectangular” infegration
Wummwmw i - and the

infrared
Onm

n plane will
es and

Aind,

same 37 spectra used for the 400 nm - 800 nm region. The formula for the rectangular
method is shown below.

Formula used for calculating irradiance using rectangular integration in indicated bandpass
when spectra at 2 nm increments are used

1, =2%x>

n=y
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