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Administrative

* 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 Sl |deS Thank you for attending our webinar!
° 1 We hope you found our webinar on ASTM D7869 to be helpful and insightful. The link
U S e t h e Q&A fe atu re I n ZO O m to below will give you access to the slides and recorded webinar.
. I I}
a S k u S q u e Stl O n S to d ay : We | | Stay You can help us continue to provide valuable and high quality content by completing our
O n a fte r th e p re S e n‘ta‘tl O n I S 3-question survey about your webinar experience. Every piece of feedback is carefully

reviewed by a member of our team.

completed to answer all questions

We consistently hold seminars and webinars about weathering, corrosion, standards and
more. The best way to keep up with news and events is by following us on Facebook,

Twitter and Linkedin.
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What is Weathering? 4. 2&1k ?

Changes in material properties resulting from exposure to
the radiant energy present in sunlight in combination with
heat (including temperature cycling) and water in its various
states, predominately as humidity, dew, and rain.
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Why Do Weathering Testing? RN L EEE(EMI 2

High gloss and color integrity Fadmg, crackmg peeling

FFEE, BB TT #wRE, IR, &

Weathering testing can mean the difference between
happy customers and ... the customer on the right
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Why Do Weathering Testing? 79t 4. ff& £l 2

High gloss and color integrity Fadig, cracking, peeling
JFEE, BB STLT ke, FR, %

Weathering testing can mean the difference between
happy customers and ... the customer on the right
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Qualification / Correlative Testing £ & /48 & 14z

Accelerated Result Test Time Results compared to
Test Type Z5EY LERFTR Mzt A 18] LEREEER
Quality Control Pass / fail * Defined #ATEHY Material specification
R E 15l B/ EE * Short %8 MRS
Qualification / validation Pass / fail * Defined THEHY NS )

or specification

éﬁ/gﬁiﬁ ﬁ*ﬁ/*ﬁ*ﬁ X I\/Iedlum—long I:Flﬁ %%%*j*:l_g‘z;\) :J-é-l

Natural exposure

Correlative Rank-ordered data * Open-ended FHETE .
‘ . . (Benchmark site)
x4 B * Medium H%F B IRIRIE (E AR
Service life fEFAFdn
Predictive , M Open-ended TETE Natural exposure
3 Acceleration factor . (Service environment)
o R T Long B SRIREE (15 IR IB)
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Historical Xenon Test Standards &KT iz 45

« Carbon Arc and Xenon arc weathering testing have been performed for over
100 years fixslXT FN@AMKT Z/ENIH 210025 F

*  Xenon testers reproduce full-spectrum sunlight XTI S 1R A2 Y6 1E K PEYE

« Hardware-based “102/18" light / light+spray standards were the first widely-
used weathering standard tests

o  DUEHAEMBY "02/18" JEBR/ IR+ M ESREM ZERANZLEN
305
— Almost 100 years old but still in use

— Most common examples are ISO 4892-2 and ASTM G155

— Not realistic!
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Accelerated Weathering Tests & LMz
Commonly Used on Automotive Parts

International standards Automaker standards
ASTM G154/G155 e Renault D27-1911
SO 4892-2. -3 . VW PV/1303, PV 3929
 Daimler DBL 5555
SAE Jeale  Fiat 50451
SAE J2527 . Ford BO 116
ASTM D7869 « Toyota TSL 3600G

8 | ASTM D7869

Most are for QC/Qualification purposes

We make testing simple. ‘ @
Q1AB



The Industry Standard: SAE J2527 1T\l #5£: SAE J2527

SAE J2527 introduced in 1980's SAE J2527F & T _EHZE805F
— Authors researched light, water, heat #ff3% 7 5% - 7K - &
— Test replicated gloss loss seen in Florida I T Floridafd e F ik

« Standard was well-researched but did not match real-world weathering factors

- ESEKIFNZEREZEATEILE
—  Light spectrum J5i&
—  Water delivery 7KEKEN

« As aresult, test does not-always predict Florida outdoor field failures

o MR FHF AR ZEEFUNFlorida MR RY KR T
— Chemical changes 1E=21E
— Physical changes #32Z5E
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Why Develop a New Standard? A{t A &#ifnE?

« SAE J2527 was developed to reproduce common failures of coatings in
that era, primarily color fade and gloss loss.

« SAE 52T RZEN B THRMURERE WRMETS - TEEZHE
BRI

« QOver years, coatings became very resistant to color fade and gloss loss,
and SAE J2527 doesn't reproduce more common failures in modern
coatings, primarily cracking and delamination.

o ZER - REBIEMICFEEREZYL - MSAE 2527 ABIMIMICRE
PEUNEIEDR, - TBZZ2HRNES
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ASTM D7869: Modern Weathering Testing
ASTM D7869: It &tz

ﬁ% Designation: D7869 - 17
1)

u
INTERNATIONAL

Standard Practice for
Xenon Arc Exposure Test with Enhanced Light and Water
Exposure for Transportation Coatings’
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Development Process FF &I 12

* Outdoor weather data collected to understand real-world weather conditions: light, heat, and
water

o WWEPIHINSIEREE - DU /BESSRIRSIRR © )6 - BAK
« QOutdoor weathering test dataset collected to provide basis for correlation
o WEFINZENHEIE - AEREREKTE

» Accelerated test cycle developed to match those real-world conditions and degradation
mechanisms

o FAERMEBMNIER - DARIASEFRF AR ZEA13E
. Variety of materials and failure modes evaluated with accelerated testing to verify validity of test

. AR E ST F M RAIR AR - DUEIER R B e
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Test Development i A&

« Many years of experimentation #1T ¥ ZF 140
— st group: BASF, Bayer, Ford, Q-Lab
— Z614H : BASF - #HH - 8% - Q-lab
— 2nd group: Honda, Boeing, Atlas

— 24 . NH - KE - Atlas
« Dozens of different approaches &+ A [EMIH 755
« Multiple runs of final test to ensure repeatability & reproducibility

o ZRIsTELNE - DR TNNAVEEEMEINMG
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Collecting outdoor weather data

W £ F Hb SR EUR

Laying the groundwork for a new accelerated test
B NINER 1556 22 E B i
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Outdoor weather data F IS ZEELIE

Approach: collect outdoor weather data to better understanding the forces of
natural weathering:

AL MEPHRIERYE LEFh TREAZERS:
 Sunlight

e Heat &
« Water

Goal: Obtain suitable body of field data to develop the Accelerated laboratory test
B RSESHF A EE, LIRSS ENEN
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Outdoor Weather Data Collected FPIMNS{EEIBULE

« Solar Radiation (Sunlight) XPHE5Y

« Temperature RE

— Air, Black Panel, Relative Humidity and Dew Point
- _\J/ﬂIl. 4:&/11]1}_\_ *EX—_I-/_U_}_\_ f'l:g'/\\\

« Wind X
— Speed and Direction Xi& - X|[g]
« Rain R

— Amount, Duration, Rate Accumulation TRZ - F4R1E - FFRERZER
Panel Weight HRE=
— Wetness, Dew Events and Rain Events )2/ © 87K - FRK
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Outdoor Weather Data Collection Sites F9MSIEEIE

 \Weather Station installed
Jacksonville, FL (Bayer)

— 2004 to 2007

« Moved to Homestead, FL

(Q-Lab)
— 2008 to 2014
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Outdoor Weather Water Data Measurements

F'%?kﬁ.m ﬁ!“%

Mass of panel measured every 5 min
— Panel + Water

« (Calibrated regularly

e (Care taken to ensure no animal or bird
influence

« Able to see rain vs dew + water uptake
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Example from Outdoor Data " IMIE R
Water on Test Panels Mlix{ &tk =AY 7K

- e = ===
= - R e e = -

Materials outdoors are wet for longer than you think!
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Dew on Painted Panels ;£ EE R _FHYE K

30 s\ 7

25
E /
;
:
g




Key Learnings from Outdoor
Benchmark Testing
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Key Factors in a Correlative Weathering Test Z 1t PRIREE

« Global benchmark location: South Florida EEKEE[IE : Floridam@3h

« Lightintensity: use higher-intensity light with correct spectrum to increase acceleration

. EERRRE : EAIERN IR R RN ks,
« Heat: Keep temperatures realistic, at or below service &
o B REXRRRE - STHETLERE

« Time of wetness: Increase! Mimic real-world behavior - panels wet 12+ hrs/day in Florida
o GEDERYIE : B0 | RPLE LT - EREFlorida® KFE AT Bl #8812/ i o

«  Water spray: Never spray panels during light step; it never rains when sun is shining brightly!
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Sunlight AXPEYE

« Explored different light sources ff5RABRIFIR

 Explored different optical filters #FZL-REIRIFETIE F

« Accelerated outdoor weathering
(Q-TRAC) provided tantalizing results
g4

o JNERFAMEM (Q-TRAC) I 7 "BA" H%E

» Better match to sunlight just might work, but be careful ...

o BEHEPAKIECOIBER R - BRI\ - - -
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The wrong light source gives the wrong results!
B=AERALEIRNER !

Florida Borosilicate filtered xenon arc
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Accelerated Light Source IMEYEIR

» Light source must have very good match to the solar spectrum

o RIS REYCIEEMHILED

«  ASTM D7869 calls for a new optical filter ASTM D7869Z KB IE A
— Daylight = F (Q-Lab)
— Right Light (Atlas)

e Produces more realistic results B2|FEESLHLER
— Higher irradiance RSRIEE
— Better, more realistic acceleration B - EESLRINNGE
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Heat #

« High temperature serves primarily to accelerate
water uptake.

« EREZRTIMNZERKS R
« Two key guiding principles: PINRE/EN :
— Do not exceed maximum service temperature

- AEBYESXINRE h—

— Use realistic temperatures to increase correlation

— EAHESCREENNERM
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Water contributes to material degradation in many ways

IKEBM &R

* Plasticization 281t
« Swelling ARk

« Blistering #E58

« Adhesion Hf&E7]

« Mass transport &5
e Massloss KB
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Water Delivery Calibration: Sponge Test
KEOFEINAE : B4R 50

« Determine actual water delivery to specimens in both flat array
& rotating drum testers

o AR TUANGE R 0@ il B AR N E S A RV SRR K =
« Same sponge in both machines WA FE F W EHEIRY B4

* Results are Repeatable & Reproducible £55R0]E S &0]FHi
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Sponge Water Calibration Tests 7K i hn#3z Ak it 38

Rotating Rack * Flat Array
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Florida outdoor daily cycle FloridaF~49hH &%

Light Intensity JtERARE

Panel Water Content

HiRE/K=E

0 2 4 6 8 0 12 14 16 18 20 22 24
Time (hours)
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1 Irradiance
ASTM D7869 3 Water Spray
Reproduces Natural Weather Cycles B Il B 7A1EIf
1.0

Deep Water N Cyclic Stresses (crackin
( Penstration = 4 : : 9
Surface Erosion (gloss)
08 1 Adhesion
Blistering
Irradiance (¢ | Diffusion
(W/m2/nm
@340nm) , | i B | | | i
No spray during light
steps
0.2 Avoids unrealistic
failures
OO i I I I I I I I
0 2 4 6 8 10 12 14 16 18 20 22 24

Time (hours)
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11

Validating the test method

Putting the ASTM D7869 protocol to the test
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Paint Systems Tested &E{& %

Automotive &

« ~20 systems, multiple colors X#I20M & EHARR, LHHEE
« All systems were base coat / clear coat FTEREHNER/FER

» Fortified and unfortified 5&{tF1IE5R{E
« Positive controls & known Florida exposure failure mechanisms

- B&NFloridafghm & i =

Aerospace fin2Efink
« Four systems, two colors (blue and white) 4¥&EAR, mMHEE (EEFIAE)

« Two monocoat systems, two base coat / clear coat systems

- RMEBREARR AMERERAR
« Florida, and in-service performance known B %AFloridaR SEBr N B 14 &E
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Outdoor Testing: Sample selection F MR : R EF

« Sample set includes both common field failures & controls
o IFEREB NN NS REF
« 106 Combinations Prepared 10650 &)1z 1%
— 4 colors: Black, White, Blue, Red 47ERE : & - B - & - 21
— Waterborne & Solventborne Base 7KHE&A AR
— Solventborne Clear AFIEBER
— Different layering systems REZDEE %
—  With and without Stabilizers B/FizE

« All Samples prepared by one lab
PhrAEFHE SR ZEHIE
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Outdoor Testing: Test Protocol oMzt : {38 53

« Testing conducted per SAE J1976
« IR¥ESAE 119763 1T M1zl
» Evaluations every 6 months &6 ™A RMH—R
« Exposure times REAfIAY(E]
— Full Set Summer 2006

— Partial Set Summer 2007
— Expose Until Failure BEAfZERY
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Reproducing Failure Mechanisms B I ET

 Chemical changes {EZZ1E
 Cracking F%

« Blistering #E&!
 Adhesion loss & Dk

- Color BN

e Gloss loss Y&F
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validate that the scientific approach
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good correlation with natural
exposures

“test the test'REE, FIULIRAE
HIEMMFHES BARAN RLT
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Control System S {A %
SAE ASTM
Florida Exposure 12527 D7869

D

2 year Florida

2 year Florida Exposure
Good control system

Expected Failure Mode: None — positive control
Observed: Excellent performance in all tests
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Coating Pick-Off ;& =EIE e
Florida Exposure 12527

©9
1_,\‘\,.

ASTM
D/7869

Expected Failure Mode: Slight BC/E-coat pick off

Observed: Slight BC/E-coat pick-off ASTM D7869, not SAE J2527
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Gloss and Adhesion Loss Y& R & Hinsk

SAE ASTM
Florida Exposure 12527 D7869

Expected Failure Mode: Blistering, gloss loss, adhesion loss
Observed: Gloss and adhesion loss on both. Blistering ASTM D7869
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Delamination =&

=-*
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Florida Exposure SAE J2527 ASTM D7869

Expected Failure Mode: Blistering, gloss loss, adhesion loss

Observed: Gloss and adhesion loss on both. Blistering ASTM D7869
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Blistering i2;a

Florida Exposure SAE J2527 ASTM D7869

Expected Failure Mode: Blistering, gloss loss, adhesion loss

Observed: Gloss loss and adhesion loss seen on all panels. Blistering on ASTM D7869 mimics that seen in Florida
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IE 13 36

Evaluate Validation Testing i fd 5§
Example from ASTM D7869

—

* Chemical change correctly reproduced
« Cracking correctly-reproduced
 Blistering correctly reproduced
* Adhesion loss correctly reproduced
« Color correctly reproduced

* Gloss loss correctly reproduced
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Conclusions: ASTM D7869 %51t : ASTM D7869

« ASTM D7869 accelerated lab weathering test cycle is thoroughly researched - uses scientific
understanding of outdoor weather — light, heat, and water

o SEAMIE TASTM D786903R L0 = EZ (BRI EIF

«  Test cycle validated by comparing to long-term outdoor weathering data of a variety of coatings systems
o BUIERBWREEZNKIF M EEIE RN TEA

« ASTM D7869 is realistic - it reproduces faithfully almost all physical failure mechanisms and is 40% faster
than current test method.

« ASTM D78698 I 1 JLFFrAMIERMIET, - EEZRIATMIR 5 A 1R40%

* Introduction of this new weathering protocol allows for more rapid and accurate accelerated weathering
results. These can be correlated with outdoor test data to give powerful information.

o RAXMFHNWELSTE  JLEREERRE - BEBNMEZ(EER - XEHHRJUSFIMINHEHEHESR
B DIRHEANNER
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Thank you for your attention!

Questions?

Send your inquiry to:
ssun@q-lab.com
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Q-Lab EMIE AR NIK =
M th s & B T =X
v BATHTS - METTLEs

v ZIEREBMBAYE BN ERILE
¢ RREAEM - WITENTARE | AR EL IR

www.g-lab.com

H—1 - REFA]
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