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Administrative Notes [3) s

You'll receive a follow-up email from
info@email.g-lab.com with links to a
survey, registration for future webinars,
and to download the slides

Use the Q&A feature in Zoom to ask
us questions today!

Thank you for attending our webinar!

We hope you found our webinar on Correlation in Accelerated Weathering Testing to
be helpful and insightful. The link below will give you access to the slides and
recorded webinar.
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The Question [aJgx

* In weathering and corrosion, we encounter the same basic
question over and over again ...

« EEEFBEIEAND - TN EROIZIEFRYOA ..

« "How many hours in my accelerated test correlates to __ years of
outdoor service?”

o MEFENAZD/NIREZTFINLE?
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The Hard Truth ZEELAYSE5C

« There is no Universal Acceleration Factor, or “Magic Number," between
accelerated and outdoor testing

o FENNENEFAFIMNER 2 BB BANINERF - 3 "BIANFE"

« Different materials in different service environments have different

acceleration factors AR RIE AR NE A IESREARBRINZEREF

«  Weathering and Corrosion Tests do not give quantitative predictions of

Service Life ZAEFBIRININ-A B hERFwHECTUN
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Why is this such a challenge? I L XE—/\Hkik?

« The problem is not that we just haven't developed the perfect weathering tester yet.

o HBAETRMNEREFALTEZECENE

*  The biggest problem is the inherent variability and complexity of outdoor exposures. Consider just
some of the many factors in relationships between outdoor and accelerated tests:

«  EANOBZFIMEME SRR MME R - ZEFINEIRANNZN N Z BHRZPH—LEREE :

Outdoor factors 9 BI# Laboratory factors LIGEXF

1. Latitude ZEE 8.  Specimen insulation 1%L

2. Altitude Bk 9. Testcycle JFKAFEER

3.  Geography iR 10.  Water delivery 7KE95EAD

4. Year-to-year variations fE{H1t 1. Test temperatures IX3GRE

5. Seasonal variations Tk 12.  Light source JEi&

6.  Specimen Orientation #¥ & BRAE & And of course...

7. Environmental particulates #EA1E 13.  The particular materials system tested #ilE%5E+ FHAR
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What Can Be Done féfifitt+4

«  Weathering and corrosion testing can have many goals other than determining
acceleration factors and service life

o BR7AEMERFMEASD - 2EMBIRNITEBRZS IR
» Define goals, set expectations, and from there select an appropriate test program
- EXBr o BEME  ARFE-ITEERNHER

« Although weathering and corrosion tests usually are not predictive, they can often
be correlative REZ/LMEBRNM AR AEEMNYE - BEMNEEEBSHRE

«  Weathering and corrosion tests are comparative, and comparative data can be

powerful E{CFE RN LER MR - (EREHIEIBEZ 2B K
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Accelerated Testing is a Tool for Decision Making

hENHE—HRRTR

Accelerated tests can help you decide ...
ANz o] LABS B PRIRZE ...

What ingredients to include or not include in a product RIS
Whether a lot or batch is OK to ship to customers X#~mRES I UIGHAEF
What vendors to buy from [a)IBLE 4t 57 2

What processing and manufacturing parameters should be selected
NZEEFE Y T ZMEIES

Make better, faster decisions I ELF « BIRARZKE
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Accelerated Test Types BliZEliz{3EE

What do we want to learn?

Accelerated Test Type Result Test Time Results compared to
Quality Control Pass / fail * Defined FERY Material specification
[FRET=H] BId /R * Short f2HJE] RS

Reference material

Qualification / validation Pass / fail * Defined FERY or specification
AN NENT 2 R . B -
Uil BId/538 Medium-long DN ?ﬂ‘g\;‘;j*sl_
. . ) ~rtaca Natural exposure
Correlative Rank-ordered data Open-ended AHE (Benchmark site)
1 ? . % T ~
. Natural exposure
. Service life . : .
Predictive receloration fact * Open-ended FHEE (Service environment)
cceleration factor - N,
= \ « Long AtiE BRI (SERRIAR)
’ DR T 7
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Accelerated Test Types BliZEliz{3EE

What do we want to learn?

Accelerated Test Type Result Test Time Results compared to
_ _ * Defined . o
Quality Control Pass / fail Material specification
* Short
* Defined '
Qualification / validation Pass / fail , Referencg ma’;emal
* Medium-long or specification
* Open-ended
Correlative Rank-ordered data : , NETUZE] exposure
e Medium (Benchmark site)
o Service life = Open-ended Natural-exposure
Accelerationfactor | *—Long {Service-environment)
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Why is correlation such a challenge? JA{t8X1EaNLttBBEHbkkHE?
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Correlation #H%0%

The degree to which sets of data from separate tests agree with one
another

AR EIEEE —REE
— Accelerated vs outdoor weathering MZERZ (LS IMEA
— One accelerated test method vs another RENRII 5% Z BIRIELER
— One outdoor environment vs another [EF 9N E 7 BIRIEEER
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Why Correlation Matters J3{t ZtEXIEREE

 Decision-making tools need to be validated AR T EEZKUF

There is an inherent conflict between acceleration and realism
o JEMINSEZ BfFEENEN PSR

* The only way to validate an accelerated weathering test is with
outdoor/real world data

«  WUENNERZACNIEAIIE— T A2 E R IV ESSH R RIEE

« In other words ... Test the Test! #aa)iE g « MR VRGN |
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Methods for Establishing Correlation SZItEX14RY5 X

Two main methods for correlating two tests (usually outdoor
and accelerated)

HRMNT (BEEZPINMNER ) RN EERN A
— Reference and Control Materials 2 BBFIXS BB Al

— Rank Order Evaluation ZZkHER 14
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Reference and Control Materials BB A:IF0%I 08444}

Reference Materials
S M

Standard Reference Materials Control Materials
FRESEM$ pOLEE YRS

«  Known performance in test environments U IRE R4 EEE 40 «  Similar characteristics to test specimens T &ES IR
+  Not necessarily similar to test specimens — % SiziFE8 4L « May be your products or competitors’

* Performance may not match test specimens MHERIRESIHMEREEE « FIEE BRI R =S X F =&

*  Verify that lab tester is operating properly JGiFHIGFE5ITIES «  Give confidence in lab exposure #53C3& = MEKAS 0
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Weathering Reference Material (Polystyrene) E{tZ88#3%1(PStR)

10
9
8 .
. Upper limit _Target
6
delta b* 5
4
3
2 - \——
1 Lower limit
O [ [ [ [ [ 1
0 100 200 300 400 500 600
Radiant dosage (kJ/m?nm @340 nm)

Reference Polystyrene yellowing validates tester performance in SAE J2527

15 | Correlation in Accelerated Testing We make testing simple. ‘ @
QLAB



Weathering Reference Material (Blue Wool L2) #{4&8EH4ElL2
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Control Material Guidelines YB3

« Control materials must have known durability. This can be from:
X IR A R M M SN - XE[EERE
— Outdoor performance FP9M4ERE

— Lab performance SC40ZE MRS
— A combination of these F NI = MEEMNAHS

« Similar composition to test material S RAB LB 7
« Similar expected degradation mode to test material S RIAB LI FRER PR AR AR 2

« Best practice to include both weak- and strong-performing control materials

o« HEENTREEMEEEERFIMBEL RN R
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Rank Order Correlation HEFE{EETE

 Rank materials from best to worst outdoors and in lab test
o EFAMIRIGEMFD - IEMRHIZIBMNE R EHITHERF
« Calculate correlation coefficient using THEBRZE
Spearman'’s Rank Correlation Coefficient {EFEIR/REHFHERZE
— Quantitative measure of how well the lab test matches outdoors
~- EFEHSTHENMXSFIMNEMAPITERZEE
— Correlation of 1is perfect (so is -1, in a way) HHRZIFNIZIEMER BRI
— Correlation of 0 is random HRZE A0 - A EFEHERME
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Rank Ordering: Spearman Coefficient HEF: HiEZ/REIRXZRE]

Spearman coefficient: Spearman coefficient:
1.0 0.35
10 . . 3
o 5l ° 0 °
5 § ) (5] o ®

=
-s} ¢ o (wogs
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Rank Order Correlation Benefits HEEAESCIERYLER

« Determines or confirm relationship between different exposure techniques

« MWBEIEAABNNRARZERNRZ

» Develops confidence in realism of lab techniques

o AN ENMNEARBESSHREL

* Provides a basis for directional decision-making in research and development

o A APRITTEERRIE FEM
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Why not Pearson’s Product-Moment Correlation?
T AR B R/REFRIEHKIE?

« Pearson’s compares two variables for fit F/RELVERANT2NESE
(e.g. exposure length and degradation) (4. EEAFHT<HIIER

« Since most degradation mechanisms are non-linear, Pearson’s coefficient is
usually poor HAFRSEPEFEINHIEIFEMR, RREEXRRBERLE

« May still be useful in reformulation, once a test is verified with Rank Order
Correlation!

—BERFRHAFRRMIRIE T — N, #RRE SRR R AREA!
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Perfect Correlation

Perfect correlation between Accelerated and Outdoor performance is rarely observed

RSP MERE 2 RS HINTE R X
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Correlation Case Study #1
tERIES=BITHST #1

Flexible Intermediate Bulk Containers (FIBC)

£R®= (FIBO)
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Flexible Intermediate Bulk Containers (FIBC) £E3&43

Situation IR

— FIBCs are used to carry goods. They need to
survive at a job site for up to 12 months
without losing tensile strength.

- EXRS[ARDERY - eNFEELED
PRI H - AR ARE

— Various test methods with Xenon and
Fluorescent UV were compared to outdoor
performance.

- WAAMRIINNZTARTTESF IMERERTT
TR
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FIBC Correlative Testing £E343tE 1Mzt

Accelerated and Outdoor testing - Radiant Dosage &gHg8

=
==}

100 s g o
ARN X UVA-340 Lamps
90 N\ =PI
A ~\
% Strength g \ Q-SUN_
BERFER 70 RN
N \
AN
60 A Quv 9
UVB-313 Lamps
50 I I I I I I I I I
0 20 40 60 80 100 120 140 160 180 200
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FIBC results: Outdoor/Accelerated Correlation

- |
100 W Warp AZ |
30 | O Warp FL :
® Weft AZ : ' g
. Weft FL I 2
% Tensile 60 { OWe ' n _H_
R A--®_ _ _ ] - - ————.
Strength Retained 40 I 50% tensile retention
9 months ® C N
® 400 hrs UV accelerated
outdoor 20 :
8
O [ ! [ [ [ [ 1
0 200 400 600 800 1000 1200

Hours passed UVB Accelerated Test

Very good pass/fail correlation between accelerated and outdoor weathering
Every specimen that survived >400 hours accelerated survived 9 mo outdoors
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FIBC Correlation Conclusions £33 tHC1E R4

«  Xenon arc and fluorescent accelerated testing both provided good correlation to outdoor evaluation
o WAMZICEIMNNR I E S - IMEERIE R MR

*  Realistic light sources (UVA fluorescent, Daylight filtered xenon arc) gave strength retention results that
can be correlated to outdoor exposure on a radiant dosage basis

- HSUUR (WARNMNTE @ BEEZHCRRTN ) fERERIFRERSFINEMERER
— Acceleration factor ~7: >250 hours xenon testing correlated to 2.5 months in Florida
- MNEREFAREEA7 . @XM B 250781 SFloridaF SMNER2. 5B AR
»  Pass/fail behavior of FIBC over 6-9 months predicted well by UVB-313 fluorescent test
o BYUVB-313RCEINUHREF ION 1 E=AECRII T BN S 18/ KM BE
— Acceleration factor ~16: >400 hours lab testing correlated to 9 months outdoors. Pass/fail testing can often be faster!

- IEAFABAN6 : SKEENMXBIZTLA00/N\EFIHITEER - a/RENEBEZER |
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Correlation Case Study #2
R IEZ=BUHST #2

Artists’ Colored Pencils
EEL P A= AES
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Colored Pencils Correlation Study ¥ @$RERXIERST

Background B=

— There was no standard to distinguish colored pencils’ light stability
— XBmERNREENIR B HERIT A
Objective B#r

— Develop standard and determine correlation between natural and
accelerated exposures

— HlEREFIEE B AR SINEMN 2B pyHER MY
— Property measured is delta E (total color change)
— NEfETrEdelta E (RAVBEZ1E)

29 | Correlation in Accelerated Testing We make testing simple. ‘ @
QLAB



Colored Pencils Correlation Study #$5EtEELH
Xenon accelerated test data SiXTHhEMREE

g

Color ERifa delta E Color ERif8 delta E Color e delta E
Red-1 5.7 Yellow 45.6 Blue-1 10.9
Red-1 5.7 Yellow 459 Blue-1 1.2
Red-2 26.7 Green-1 6.1 Blue-2 26.8
Red-2 28.5 Green-1 7.0 Blue-2 28.2
Orange-1 79.7 Green-2 58 Purple-1 23.0
Orange-1 79.3 Green-2 7.9 Purple-1 22.3
Orange-2 34.8 Green-3 19.3 Purple-2 23.1
Orange-2 34.8 Green-3 19.9 Purple-2 22.9
Beige 19 Aqua 5.8 Black 2
Beige 19.7 Aqua 5.7 Black 2.1

15 materials —a minimum of 10 (better if 20!) needed for correlation
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Colored Pencils Correlation Study ¥ @iRERXIERST
Comparison of accelerated to outdoor INiESFSMILLER

Arizona Under Glass Florida Under Glass Xenon
Specimen AE Rank AE Rank AE Rank
Red Pigment A 10.9 1 1.3 1 5.7 1
Red Pigment B 45.8 2 36.6 2 27.6 2
Orange Pigment 79.9 3 80.4 3 79.5 3
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Results - Rank Order Correlation Z58 - HEE{EXTE

Test Rankings Being Spearman’s Rank
Compared Coefficient
Arizona — Florida 0.94
Xenon — Arizona 0.95
Xenon — Florida 0.93

Excellent rank order correlation between natural and accelerated exposure
results of all of the specimens

FRE#mAVBZARMAMMENAERZEEFIFEFNERIFERY
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Correlation Case Study #3
tHXEE=FIHT #3

Lithographic Inks
F RS
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Printing Ink Correlative Study ENRl;HEB{EXIEIHGT

Purpose HHY

— Evaluate the light stability of
lithographic inks

— WEFAMORERICIRE N

Test Program X2 F
— Natural outdoor tests
— B IME
— Q-SUN Xenon Arc tests
— X I0EEM
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Printing Ink Correlation Study EPRI;HEBIEXIERGT
nts EN@illE

delta E Color Fade Measureme

Florida

120

100

80
AE
60

40

20

AE

35 | Correlation in Accelerated Testing

120

100

80

60

40

Q-SUN

o110 oo ou

We make testing simple. ‘ @
QLaB



Printing Ink Correlation Study EPRIiHEIEXIEIHGT

H =+ A
Conclusions £518 Q-SUN 10 Day exposure Vs
— Excellent rank order correlation 120 Florida 35'day exposure
between outdoor & lab results C
o . ) 100
— PAMISE ZEFE R 7 BIRHER MR &
80
— Test technique can be applied to any AE
ink, ink/substrate combination Q-SUN 60
— MR ARCTN AT HERES 40 . 3
— Acceleration factor ~3.5 for these 20
materials under these test conditions
O —F’ | | | | |
— TEXEHIGRAE T - XERRANER 0 20 40 60 80 100
&+ 241 43.5 AE Florida
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Correlation Case Study #4
tEHRES=BITHST #4

Colored Plastics
TEEh
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Colored Plastics Correlation Study ¥ EEEHEFEIER

L2

Situation 4R

— Inorganic color additives in plastics like PVC are increasingly being replaced by organic additives

—  PVCE R o Ry ToATL RS B 78 N7 #5525 3t #8275 AV 78 N 37U B BRASS
— Better safety, decreased lightfastness performance ZZ M4 E 17 - 1B HERE N
— Need to understand better outdoor light / colorfastness F5 2 8 {73t 7 #2 = 9N 6 14

Test Program MiXi2FF

— Accelerated weathering testing of colored PVC plastics performed, color change (AE) measured

— XWX epPVCERFATIEZELIRYE - MEEEBET(E(AE)
— Outdoor exposures for 2 months (Florida) FP4MEfI2™ B (Florida)
— Accelerated lab for 200 hours (UV fluorescent and xenon arc)

—  SRWENERMIH200/NET (G IERIMITAT)
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PVC Weathering Test Program E{(lliti2Rs |

«  Qutdoor Exposures 4N
— Florida
— Unbacked specimens, 45° south facing
— 57 days

«  Fluorescent UV ZZJEE24h
— UVA-340 and UVB-313 lamps
— 4hlight, 0.72 W/m?/nm, 45 °C
— 4h condensation, 40 °C
— 200 hours

e  Xenonarc @WAT
— Daylight-Q and Extended UV-Q/B filters
— 5Shlight, 0.68 W/m?/nm, 35-45 °C
— 20 min spray, 40 °C
— 200 hours
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Results 458
Green s

Correlation in Accelerated Testing

7

(@] Q-SUN Xe3HSC ~

Hanon Exposure - 200 hours
DAYLIGHT Q FILTER

LIGHT 0.68Wm’ @340nm 500 48°C

LIGHT 0.68Wm? with Water Spray 020 30°C
COLOR: GREEN

Q-SUN Xe1BC
Xenon Exposure - 100 hours
EXTENDED UV O/8 FILTER
UGHT sowim? TUV 600 38°C
DARK with Water Spray 0:20 30°C
COLOR: GREEM

B auvse

Fluorescent Exposure - 200 hours

UV-A LAMPS

LIGHT 072 Wim?  48°C. 8:00

CONDENSATION ~ 40°C. 4:00
COLOR: GREEN

QUV/se

Fluorescent Exposure ~ 200 hours
UV-8 LAMPS
UIGHT 072 Wim*  45°C. 8:00
CONDENSATION  40°C.  4:00
COLOR: GREEN

We make testing simple. ‘




Results &8
Purple £
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LOutdoor

—= 2 ——
Q-SUN Xe3HSC Q-SUN Xel1BC
Kowon Exposrs - 10 nours Karon Lxposare - 100 howry
DAYLIGHT Q FLTER e EXTENOED UV Q8 FRLTER
UGHT 0 S0 @340nm o 3 LIGHT Bivess’ TUV 580 WT
LIGHT 040’ with Water Sprwy 830 2°C ] CARK weh Weter Spray 873 2T
COLOR: PURPLE

Fluorescent Exposurs - 200 houns |

UV-A LAMPS
UGHT 072 M’ 45°C. 000
CONDEMSATION

1 @ QUV/se
|

Lt ]
COLOR. PUsRPLL
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Correlation: Accelerated vs Outdoor #HX1%: IhESRA4)

_L Florida Outdoor Daylight ExtEr:/ded UVA-340 UVB-313
Color AE Rank AE Rank AE Rank AE Rank AE Rank
0.6 1 1.0 1 1.8 1 13 1 3.6 1
Green 2.0 2.5 2.0 2 5.6 2 1.8 1 16.7 3.5
Yellow 2.5 2.5 5.0 3.5 6.3 3 4.7 3 43.0 7
4.7 4 5.2 3.5 7.2 4 5.7 4 21.0 5
Chartreuse 5.6 5 7.7 5 11.0 6 119 6 25.5 6
Orange 8.6 6 11.2 6 114 6 10.2 5 17.7 3.5
14.0 7 35.0 7 11.8 6 16.8 7 14.3 2
39.0 8 42.0 8.5 40.7 8 26.6 9 50.7 8.5
Pink 71.9 9 41.3 8.5 65.3 9 19.7 8 49.7 8.5
Rank order correlation
e Outdomre oo 0.98 0.96 0.95 0.54

Excellent color change correlation between FL outdoors and accelerated (except UVB-313)
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Rank Order Correlation: Accelerated vs Outdoor #8%i%: IESRSp

18 | —e—Florida Outdoor
g | —*Daylight-Q
7 -  —e—Extended UV-Q/B
6 | -=UVA-340
Rank 5
4
3
=
0 .
Smoke Green Yellow Blue Chartreuse  Orange Red Purple Pink
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Conclusions it

»  Correlation for color change between accelerated and outdoor tests

RN S = AMEIR 2 Bl 2l e Z(ERVE R
—  Excellent rank order correlation for xenon (Daylight or Extended UV filter) and UV fluorescent (UVA-340 lamps)
—  TAT(ENEEINER TR )R EINT (UVA-340 T &) BEBRFNERIEFHERMY
—  Acceleration factor for 57 days outdoor and 200 h accelerated (7:1) AZREFA7:1 - FPINS7RIS N ANZR200/)\Bf
—  Poor correlation for UV fluorescent UVB-313 lamps 7% A 429NUVB-313X] BRI R M AL

Different degradation observed for pigments and base plastics
W22 21 Bt AL 28 1l B9 A [2] B A2
—  Darkening from plastic yellowing from shortwave UV 2B R9MNESHER R EMETHE
—  Fade from breakdown of pigments from visible light E T WY¢5 BB RN B MRS
—  Differences most pronounced for pink and red specimens MM BFEMNERHENBE
— lllustrates the need for thorough color characterization beyond AE BB 7 BRAEZ NN EZ HENE RN M E
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Correlation Case Study #5
tEHRIEZ=BITHST #5

Vinyl Siding
CIREIMER
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What is Vinyl Siding? {+ AR ZWw%EIMEIR?

«  Co-extruded building cladding material FHEF BB K
— Manufactured mostly from Polyvinyl Chloride (PVC) EZEHE & 2 %H A
— Top layer (capstock) is durable and UV-stabilized ZFR/Z(MHER{ENAE)EZAMA - BIEEINL
— Also known as uPVC Weatherboarding in some regions TERLE# X TFRAPVCIEE X Rk

» Developed in the 1960's, became
popular in the 1970's #8F20tH 22604
£, RITF20HLE70FEK

*  Most common residential exterior
cladding material in US & Canada -
about 20 million m? used per year

«  EXEMMERKENMEESMEMH
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Vinyl Siding Institute ZiEEIMERIASSER
Outdoor test program F'&’I*WE\TEF'

* Large-scale, long-term study AFEKEANIT [

+ Outdoor data collection ongoing since 1984
« B1984FLIR—EIREF IMNIUE

* New tests started every 5 years; thousands
of specimens and replicates tested

« BSFEHEFIAONE - Wil 7 BT m

* Long-term material degradation
mechanisms are now well understood

o KEANM RIS ECSERYE 7@ 1

Correlation here is between short- and long-term outdoor testing

X B ROE X 1 2SI P iR 2 [BROFE X 1
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Vinyl Siding Institute ZiEEIMERIASSER
Service Life Certification {EEEHIAIE

» Accurate service life estimate based on 2-year outdoor testing
o« ET2F P INUNERY RS RY 2 75 an S0

— If after 2 years of exposure, color change is <1, then after 25 years it has a high probability of

color change <4 MREM2FE - BB T{E<T  BASFREEZ(E<400ERRS
—  Acceleration for service life prediction of 12:1 R ZEaa TN 12:1

- 2 year outdoor certification program PEFIMAIEIHE

— Administered by ISO 17025-accredited, independent 3rd party HISO 17025 AT RIHII 55 = F5 &8
— Exposuresin FL, AZ, OH TE#HZEXK - WHIRBAEZAAIMNFTF IMNE

— Tests performed in accordance with ASTM test standards #RIEASTMATEF TN

— Receive a VSI stamp, gives credibility to a 25-year warranty 3(BVSIEE - IL25FRFEFOE
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Qualification / Correlation Case Study iAiE/tE% 12261
Vinyl Siding Institute (VSI)

*  New Goal: Correlate accelerated test to 2-year outdoor results
HER IR S2F F IMERBREX
— Six rounds of accelerated testing conducted by multiple labs — examined test cycles of both UV fluorescent and xenon
2SR EFATRIZNE IR NI — 1S 7 26 RIMNITAT BN 7B 2R
* Unique Fluorescent UV cycle provided best correlation for PVC siding material
o JRRRTOCEIMINRER RPVCAHBHE ] 7 SERRY
— Hot condensation best for accelerating realistic moisture attack synergistically with UV
- RRSEIMNEMEIEESMERESSNKDFIR
— Long wave and visible had little impact R ERINERI I DAL TR B F D
— Reduced UV temps and increase condensation temps gave better results
- RBRERIINSCNHBEORE - HESSEILNERE - B3 T EHFNE
« UV fluorescent test not adopted for certification program, but used by members for product development
o ROCEINUHARTIAL - BHRASET=mA X
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Summary of Correlative Testing
tEHXENR DS
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Accelerated Test Types

Accelerated Test Type Result Test Time Results compared to
_ _ * Defined . o
Quality Control Pass / fail Material specification
* Short
* Defined i
Quialification / validation Pass / falil Reference material

* Medium-long

or specification

* Open-ended

Natural exposure

Correlative Rank-ordered data - Berdhima e i)
L Service e +—Open-ended Naturalexposure
Accelerationfactor | *—Long {Service-environment)
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What did we learn from those correlation case studies?

FAIM XX ERBIAFRFE T A?

All of the acceleration factors were different! They are not general or universal and they depend on:

FRERVINERFEA—=F | BN AZERNNEEN - BIJEURT .
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The specific material tested K471}

The type of test being correlated to natural outdoor results — fluorescent UV, xenon, accelerated outdoors
582 MNERBRIMINZEE - TR - @A - DRSS

The specific set of lab tester time cycles and temperature SLEZ=NIXIZ &I EBERAARENSEIRE
The specific outdoor exposure site and sample mounting procedure #FERNFIMEIAFERL RS

The failure mechanism(s) being evaluated FEZEMHAYRMNET
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Correlation between accelerated and outdoor testing
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Correlation between outdoor and accelerated testing can be determined for a variety of
materials systems. However...
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Acceleration factors are not general and often only valid for one type of degradation
MEEFAZEAR - BE AN —FPRIENB

Comparative testing usually gives rank-ordered data, which can be powerful data
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It is critical to perform outdoor testing to validate accelerated testing - “Test the Test”
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We make testing simple. ‘ @
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Thank you for your attention!

Questions?

Send your inquiry to:
ssun@qg-lab.com
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