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Presenter Notes
Presentation Notes
Good afternoon. On behalf of the National Glass Association, I’m Sara Neiswanger, Director of Industry Engagement, and thank you joining us for today’s Thirsty Thursday webinar. I’m joined by my colleague, Laurie Cowin, editor of Window & Door magazine, and our speaker Ron Roberts of Q-Labs. 

Before we begin, please do take note of some of the key NGA events coming up through the remainder of the year. 


Sept 29-Oct 2, 2025

Ann Arbor Marriott Ypsilanti at
Eagle Crest

Registration Open!

glass.org/nga-glass-conference-ann-arbor



Presenter Notes
Presentation Notes
The next NGA Glass Conference is taking place in Ypsilanti, MI – just outside Ann Arbor. Join us at the end of September for terrific discussion, plus a special tour of nearby Guardian Glass.  Registration just opened 2 days ago on August 5th, so visit our website anytime to view the latest schedule updates and we hope to see you in Ypsilanti next month. 




Presenter Notes
Presentation Notes
GlassBuild America is taking place November 4-6 in Orlando, FL this year!  Build on innovation, find new opportunities and strategize for the coming year – all at GlassBuild America.  Registration is open and there are so many new things to see on the show floor this year, including…



TEGHNIGAL KNOW-HOW

Natural Outdoor Weathering Testing

Ron Roberts
Q-Lab



Presenter Notes
Presentation Notes
Laurie, I’ll turn it over to you now to introduce our speaker…

Ron’s bio…



Natural Outdoor
Weathering Testing

Q-Lab Corporation Q-Lab Test Services
Westlake, Ohio Homestead (Miami), Florida
Bolton, UK Buckeye (Phoenix), Arizona
Saarbricken, Germany Saarbricken, Germany

Shanghai, China



Presenter Notes
Presentation Notes
Hello and welcome to today’s webinar on Verifying your Accelerated Testing using Outdoor Weathering. As you listen to the information, please feel free to participate and ask questions. You will be able to use the GoToWebinar chat log, and we will attempt to answer as many questions as we can by the end of the presentation. At the end if you’d like to stick around for a while we will also be available to answer more questions or follow up on some answers.

Thank you for attending our presentation. My name is Michael Crewdson and I am the Managing Director of Q-Lab Weathering Research Service in Homestead Florida and Buckeye Arizona, where we perform weathering testing services for our customers as an independent contract test lab. I am being assisted today with answering questions by ??????????????? from our main office of Q-Lab Corporation, located in Westlake Ohio, where we manufacture and sell accelerated weathering equipment.

This presentation will cover the reasons for always running an outdoor weathering test as a means of ensuring that your accelerated lab testing is providing the correct answers. We will also cover some practical techniques for getting the most out of your correlation studies, and how to get useful data from outdoor testing in less time than you might think. This presentation is not intended to reflect negatively on accelerated weathering, but only to remind users that laboratory testing is artificial and by no means perfect. Accelerated weathering and outdoor weathering should be used together to ensure the most reliable test data possible. Accelerated weathering has shortened the development cycle, allowed controlled exposure experiments to be run, and generally improved the durability of a lot of products over the last 25 years. 

A good outdoor weathering program though, is the best way to get the most useful and reliable information from your accelerated testing. 
[click to next slide]


Weathering Testing

* Accelerated tests
* Exposure in test chambers in the laboratory
e Controlled conditions

o Artificially-created light and simulated condensation/rain

e Outdoor Tests

e Exposure on outdoor test racks in large fields

 Uncontrolled conditions

* Natural sunlight and real weather conditions



Presenter Notes
Presentation Notes
Weathering testing currently is done using either an outdoor exposure location or an indoor accelerated laboratory test. These two major test types are not the same, [click]
accelerated tests are performed in test chambers in the laboratory, with controlled conditions and controlled but artificial light and moisture sources, [click] 
whereas natural weathering is performed in large outdoor fields on exposure racks, with real sunlight but where all the exposure parameters are not controlled. The choices that are laid before us are whether to use the fast, controlled, exposure that uses simulated conditions, or the slow, non-controlled, test that is known for its reality. Today, it is often the faster route that is taken. 
[click to next slide]


Forces of Weathering

Accelerated Outdoor
* Light * Sunlight
e Heat * Temperature

 Condensation

Condensation

. * Humidit
* Humidity Y
* Rain
* Spray
* Biological
Outdoor testing adds other / * Acid Deposit
weathering factors « Dirt Pickup



Presenter Notes
Presentation Notes
One of the reasons why we see many reports showing lower correlation and why we must always verify our accelerated testing results, is because the factors of weathering are different in the weathering chamber than in the outdoor environment. The basic factors of weathering that are generally included in accelerated weathering test devices are as follows: [click]

The conditions within the accelerated chamber can cycle between any of the conditions in the displayed list but there are several factors missing. [click]
This column shows that many of the main factors that can influence weathering in the accelerated device are derived from the conditions that are found outside. Each new factor gives the possibility for many more related interactions. [click]
Because there are some factors in the outdoor environment that are not recreated in the accelerated test, the influence is much more complex. [click to next slide]



Outdoor Weathering Myths

* Accelerated tests are 100% repeatable

* All tests (outdoor and accelerated) have variability

Any degradation is good

 The wrong degradation mode can be misleading

It takes 5 years to obtain outdoor test results

e Qutdoor testing can yield useful data in 12 months

Weathering test data is absolute

* Asingle test will not yield a perfect correlation

Ranked data is weak data

* Ranked data can be powerful if correctly applied

Outdoor testing is too expensive...



Presenter Notes
Presentation Notes
When making the decision over which type of testing program to follow, there may be a number of “psychological” factors that unintentionally affect the outcome. In order to make a more informed and reliable choice about testing, we need to understand those biases, or what we might call Weathering Myths. [click]
The Myth: Accelerated tests are 100% repeatable. The truth is that accelerated tests are as variable as any other test. If not performed correctly, accelerated testing can produce significant  variability in the results. Repeat tests in the same device and reproducible tests in different laboratories may also have high differences. This difference though is greatly reduced with correct operation. [click]
The Myth: Any Degradation is good. The truth is that the wrong degradation mode is a bad result. If the failure mode in the real world or outdoor test is not reproduced by the accelerated test, then the results from that accelerated test should not be used. For example, if a coating normally exhibits moderate chalking outdoors but displays severe cracking in the accelerated test, this indicates that a different failure mechanism is probably occurring and the results are not accurate. The accelerated test chamber must create the same failure type as the outdoors. [click]
The Myth: Outdoor weathering requires 5 yrs to provide useful data. The truth is that outdoor testing can yield useful data in 12 months. While it may be necessary to wait 5 years to find out 5 years of degradation, there is much useful information that can be obtained in the first 12 months of exposure, such as the distinction between good and bad material. The truth is that with the correct experimental design and plentiful evaluations, meaningful data can be obtained which will greatly increase the confidence in the results from the accelerated test. [click]
The Myth: Weathering test data is absolute. The truth is that no single test will yield perfect correlation. There are a number of material specifications that require a single test specimen to be exposed and where a pass/fail threshold is set. This sometimes requires a degree of precision that cannot be met. All weathering tests should be based on comparative results, using a control material or reference specimen. Use ranking or compare means against outdoor data to prove a point.
The Myth: Ranked data is weak data. The truth is that ranked data can be powerful if correctly applied. There is a thought that non-parametric statistics such as ranking, cannot be of any use because they are based on less powerful techniques. When properly applied, ranked data can be used to prove many of the hypotheses we test in weathering. Ranked data works well with numerical data produced in subjective evaluations. [click]
The Myth: Outdoor testing is too expensive: The truth is that outdoor weathering testing is relatively inexpensive
[click to next slide]




Why Outdoor Testing Is Often Ignored

* Time pressures force accelerated testing for rapid results

* Many specifications, companies, and product development efforts
utilize only accelerated methods believing some of the myths on
the previous slide

* lgnoring outdoor testing represents a critical
missed opportunity!



Presenter Notes
Presentation Notes
Accelerated testing has become so much better over the years that it has actually created a new problem. The outdoor testing is either given second class status, or is just simply ignored. [click]

The time related pressure of moving a new material to market has forced a reduction in the development cycle and this affects the choice of which tests to use. [click]
For many reasons the biggest issue being addressed is that companies only perform the accelerated weathering tests on their materials either when following specifications or in developing new materials. Outdoor weathering tests are not deemed important enough to overcome some perceived issues. [click]
That outdoor testing requires too much time. [click]
That correlation is too difficult to attain [click]
If outdoor weathering is ignored, then a critical opportunity is missed to get the most accurate data
[click to next slide]



Why Outdoor Testing Is Important

Outdoor testing is an important and inexpensive complement to
accelerated testing

* Gives confidence that degradation modes are not unintentionally changed

e Test reliability issues or experimental mistakes
(human errors) can be identified

e Can give rapid, realistic results

e Establishes a working Correlation Factor



Presenter Notes
Presentation Notes
The solution is to always include an outdoor test in your complete weathering program [click]
Outdoor testing has several vital advantages and must always be considered. Outdoor exposures should always be used to complement your accelerated tests. [click]
If you have made even minor modifications to your formulation, you can use the results to make sure that there has not been any unintentional changes in the degradation [click]
You can double check to make sure the accelerated test has been set up and run correctly [click]
Outdoor testing always gives realistic results, and can be fast if set up correctly [click]
Outdoor weathering data is the only way to establish a correct correlation factor 
[click to next slide]


Outdoor Testing Costs

* Cost of Testing
* Only S500 - $1,000 per test per year
* Ongoing tests build a library of highly valuable data, at low cost

* Cost of Not Testing

* Product recalls? Unhappy customers?

* Less confidence in results



Presenter Notes
Presentation Notes
It is surprising that one of the major excuses for not doing the outdoor test is the cost factor. This should be the least of any worries and while it may not be a technical issue, we do recognize that many important technical concerns are not being addressed because of the misconception that weathering testing is expensive. [click]

Please note these figures are representative and do not reflect any particular charges. Testing costs may differ amongst different commercial providers of these services, as well as between commercial services and conducting the testing yourself. What should be considered is the cost of not testing. [click]

This slide compares a typical outdoor test cost to the cost of not doing a test. For the up-front saving of up to $1,000 per year you could be risking your company’s reputation as well as the potential for millions in warranty replacements, and potential litigation. The small investment in outdoor weathering tests should be compared to the potential costs of not testing. 
[click to next slide]



Global Benchmark
Outdoor Exposure Locations

Florida Subtropical

Arizona Desert Sunshine



Presenter Notes
Presentation Notes
Global Benchmarks
Florida: 1930’s;  - AZ: 1950’s
There are others less commonly used: Northern Industrial (Ohio): Cold Weather - Rice Lake, WI. No time to devote to these
Note that we previously separated “accelerated” from “natural” outdoor testing here but FL and AZ are accelerated relative to many locations!



Q-Lab Outdoor Weathering Sites

Florida Arizona

Test sites avail

St

able in many different climate types



Presenter Notes
Presentation Notes
Q-Lab Weathering Research Service has test sites in many different climates. Our primary benchmark location in Florida for subtropical weathering is the worldwide reference for outdoor testing. All other outdoor exposures and most accelerated testing is normally compared to the results from Florida. Florida exposures are the ones you will see referenced the most in published literature and standards. In Arizona which is also a world known reference test location, we test many products for resistance to high UV energy and high temperatures. Our test site in Ohio represents a U.S. and European average climate. This location is useful for establishing the acceleration rates for Florida and for testing in a slower and colder climate. We also employ large equipment such as the Q-Trac natural sunlight concentrator at our Arizona facility to enhance and accelerate the real conditions from a natural exposure.
[click to next slide]



Why Florida?

* High UV irradiance
* High temperatures

* High time of wetness (TOW)

* High humidity



Presenter Notes
Presentation Notes
Amazingly, has never reached 100 F in Miami since 1895 (38 C)
Point out that samples are wet – 12h/day.
Florida is sub-tropical (a full-on version of temperate vs a fundamentally different environment like tropical)


Florida Is Accelerated But Not Extreme

e Same noon summer sun spectrum as temperate
regions, but present in Florida for more of the year.

Consistently hot, but max temperatures are not
extreme (no 100 °F days)

Florida’s summer is just like summer in
temperate regions

Florida’s winter is ... also like summer in
temperate regions

The same weather as the rest of the world, just “more of it”



Presenter Notes
Presentation Notes
Amazingly, has never reached 100 F in Miami since 1895 (38 C)
Point out that samples are wet – 12h/day.
Florida is sub-tropical (a full-on version of temperate vs a fundamentally different environment like tropical)


Why Arizona?

* Higher UV irradiance
* Hot, Hot, Hot!
* High temperature swings — thermal cycling

e | ow moisture



Presenter Notes
Presentation Notes
In addition to heat, AZ has large temperature swings – thermal cycling


Florida & Arizona Comparison

Force Parameter Florida Arizona
Annual Solar Energy TUV (295'385 nm) 320 350

Sunlight (M1/m?) Total 6588 8004
% sunlight (from sunrise to sunset) 69 85
Summer avg. Max Temp (°C) 32 40

Heat . Thermal shock from Large day/night
Thermal Cycling daytime thunderstorms temperature swings
Humidity High Low

Water Rainfall High Low
Time of Wetness High Low



Presenter Notes
Presentation Notes
Both are, in a sense, “accelerated” testing even though they are natural
Note the TUV range here is the outdoor one including up to 385 nm, where UV is ~5% of the total (this is 7% for the 295-400 nm range). 5% is more commonly cited
“% sunlight” is the percentage of time between sunrise and sunset that sunshine reaches the ground (currentresults.com). Also called “sunshine duration”
Arizona’s average daily temperature highs are 10-14 °C higher than lows; 6-10°C  for Miami


solargls

http://sclargis.info

Annual Solar Radiant Energy .

[GJ/m?] 3 4 5 6 7



Presenter Notes
Presentation Notes
This is Global Horizontal Irradiation measured over a full year
It includes UV, Visible, and IR
The source cites a “long-term average” (solargis.info) meaning it’s more than just one year. Our TUV value that we cite is over 15 years


Natural Outdoor Exposure Variations

Exposure Angle . Black Box
Backing . Mildew-enhanced
Under-glass . Salt-accelerated

Whole product



Presenter Notes
Presentation Notes
Lots of different ways to modify outdoor exposures – all with the goal of giving best simulation of service conditions and failure modes


Exposure Angles

45° South 90° South 5° South 0°
Graphic - —_—
N S N S N S
Orientation Faces Equator (north in southern hemisphere) Horizontal
Materials ) Powder/cpll coatings * Window profiles . . * 3D parts
* Corrosion tests . - * Automotive coatings .
commonly : * Wood siding : . * Roofing
tested * Outdoor plastics * Architectural coatings * Roofing materials *Qutdoor floorin
este * Vinyl siding g 8
Comment Most commonly used Reduced solar exposure Increased wet time Highest time of wetness

outdoor exposure

Vertical end-use



Presenter Notes
Presentation Notes
 Different exposure angles are used depending on material’s end-use environment  desired acceleration or industry standard
 We are now going to review common angles used
 Why present these out of order? 45 is most common (lead in to next slide)


45° South Exposure Angle



Presenter Notes
Presentation Notes
Most common
Florida


90° South Exposure Angle




5° South Exposure Angle



Presenter Notes
Presentation Notes
 Auto plastic components 
 Higher time of wetness (dew) on surface


0° Exposure Angle



Presenter Notes
Presentation Notes
3D parts


Backing Techniques

* Open-Backed
e Used for rigid specimens
* Painted metal

* Plastic lenses

e Mesh-Backed

* Flexible specimens

e Typically for 0° exposures

* Plywood-Backed
* Vinyl siding

* Roofing



Presenter Notes
Presentation Notes
 Different backing techniques are employed by end-use application or specimen itself
 The backing will affect temperature and time of wetness


Open-Backed



Presenter Notes
Presentation Notes
Specimens are open to front and back side convective cooling.
Temp difference between open & backed exposure can be 12-20°C – backed are hotter


Mesh-Backed



Presenter Notes
Presentation Notes
 Used for flexible materials
 Specified in auto stds. (SAE J1961)


Plywood-Backed



Presenter Notes
Presentation Notes
To increase temperature and/or simulate actual end-use, you can back your samples 
Specimens mounted to plywood but customer can specify their own backing.
Increased specimen temperatures by 10-20 °C


Under-Glass Exposure



Presenter Notes
Presentation Notes
Used for interior products (primarily home products)
Minimum of 3” between cover glass and specimen surface.
Glass cover protects samples from direct rainfall.
Clear glass, “single-strength” 2.0-3.2 mm glass. May be customized
Typically oriented at either 5° or 45° South.
Both outside and inside of glass are washed – outside for debris, inside for outgassing


Automotive Interior Testing:
Under-Glass Exposures



Presenter Notes
Presentation Notes
Used for interior products (primarily automotive)
Minimum of 3” between cover glass and specimen surface.
Glass cover protects samples from direct rainfall.
Clear glass, “double-strength” glass. May be customized
Typically oriented at either 5° or 45° South.
Both outside and inside of glass are washed – outside for debris, inside for outgassing


Automotive Exterior Testing
Black Box



Presenter Notes
Presentation Notes
Black Box simulates high-temp interior conditions
Specimens form top of box
Use black “blanks” if not full 
9” (23 cm) deep



Enhanced Testing

Mildew

* 90° or 45° North facing
e Mildew-enhanced area of field

* Longest time of wetness

ASTM D6675 / I1SO 11474
5% Salt Solution

Synergistic corrosion + weathering


Presenter Notes
Presentation Notes
Mildew
Performed using standard exposure rack @ 90° (vertical). The photo shows that 45° is also possible
Area of test field that is known to be conductive to fungal growth - natural vegetation acts as a source of mildew spores.
Note shadows from Sun in South

Salt
Combination of direct exposure and 2X weekly 5% salt solution.
Typically at 45° or 5° South. Salt water spraying is done when panels dry - maximum absorption occurs.
Also known as Scab Corrosion
The ceramic knobs electrically insulate specimens from each other to prevent galvanic corrosion



Whole Product

e Entire vehicle, house, etc.

* Best simulation of the end use

 All parts, materials and
components interact during

the weathering process

* Thermal radiation studies
commonly performed



Presenter Notes
Presentation Notes
Can mention security pen also


Outdoor Weathering
Testing Programs




Best Practices for Outdoor Weathering Testing

* Test at benchmark sites
* Harsh environments accelerate degradation

« Data from these sites is internationally accepted and comparable

e Start new outdoor tests every year (or more frequently)

» Develop library of data
 Compare old formulations to new; compare to competitors’ materials

e Value of test data increases over time — like compound interest

* Qualify/validate your accelerated lab testing

e Develop better laboratory tests

e Test the lab test against real data




Best Practices for Outdoor Weathering Testing

Begin testing as soon as possible

Use a balanced mix of specimens

Use at least 3 replicates

Evaluate regularly and often

* At least 5 intervals per test

Use control or reference specimens

Typically 12 to 24 months sufficient for baseline results

Perform repeat testing and test to failure



Presenter Notes
Presentation Notes
So let’s take a look at how to go about planning that outdoor test. How do you make sure that you get good data in a meaningful time frame? The design of the outdoor test must be done correctly before the test is started. Your outdoor weathering program also requires some advance planning. The objectives of the test must be determined before you begin your exposures. The following table gives a list of good practices to follow in order to maximize the success chances from the correlation. [click]
 
The golden rule is “Begin testing as soon as possible”. [click]
Use at least 3 replicates [click]
Evaluate regularly and often.
I recommend at least 5 evaluation intervals per test. Initial, final and 3 intermediate should be a minimum requirement. [click]
You should always use control or reference specimens. [click]
This will establish a baseline of material degradation. [click]
Typically 12 to 24 months sufficient for comparative purposes. [click to next slide]
Before you begin your exposure test, some time needs to be put into planning the program. Here is where a milligram of planning is worth a kilogram of frustration later when the test does not provide you with enough of the correct type of data. [click]

Use a variety of different specimens; don’t just use a single specimen type. [click]
Expose more than one specimen of each variation; replicates allow for better result differentiation [click]
Always use reference materials and / or control specimens [click]
Always repeat the test to prove the result was not a fluke [click to next slide]



Experimental Design for Outdoor Testing

* Every specimen type should be in every test
e Use equal number of specimens in each test

* Use regular exposure periods

* Except it is OK to schedule more evaluations in early periods
(to catch early failures)

* Use the same evaluation techniques throughout



Presenter Notes
Presentation Notes
In my experience with large round robin studies, the typical experimental material variable array is unbalanced. This will cause problems as large amounts of raw data need to be reduced into groups in order to see patterns develop. [click]

The specimen matrix must be balanced so that meaningful comparisons can be made. In order to get meaningful conclusions, individual results need to be grouped, and in order to do this properly, all specimen types must be represented in all the tests. [click]
Every sample variation must be in every test. [click] 
Use an equal number of specimens in each test. [click]
Use the same number of exposure periods in each test. [click]
Use the same evaluation techniques throughout. [click]
The schedule of evaluations does not have to be evenly distributed. It is acceptable to schedule more evaluations in the early periods of the test. This is likely to be the time when the greater amount of change is achieved. [click to next slide]



Replicates

* More specimens lead to better data analysis, & adding them is
inexpensive

* There is unlimited “chamber capacity” for outdoor testing

* At least three replicates allows mean and standard deviation
calculation

* More specimens give higher confidence that small differences in test
results are truly meaningful



Presenter Notes
Presentation Notes
The use of replicates is most important. Too many tests are conducted with only a single specimen representing each variable. The end of the test, when it is time to analyze the data, is not the time to find out that not enough specimens were exposed. [click]

More specimens will allows for better data analysis. [click]
One big plus for outdoor weathering is that there is no real limit to how many specimens you can test at one time [click]
At least three replicates of each kind allows simple statistical functions such as mean, median, and standard deviation to be calculated. [click]
More specimens permit the determination of a definite conclusion with a smaller difference between results. More specimens mean that you can differentiate smaller differences.

Having more specimens will allow for other positive events such as being able to keep an archive of the specimens from different stages of the test. [click to next slide]


Reference Materials

A reference (i.e. control) material is one with
known performance

* Always expose one good and one bad “control”
* Use the reference material to compare different tests or different exposures

* The results from the reference materials can be used to “normalize” the
results

* This “reference” material is often not a standard polystyrene chip - it is your
own material



Presenter Notes
Presentation Notes
Reference materials, which are also known as control materials, are a valuable tool in comparing accelerated and outdoor tests. [click]
A reference, or control, material is one with known performance and this can be used to verify that the accelerated test is yielding the correct failure types. Use the reference material to compare different tests or different exposures. The accelerated test is only useful if it produces the same type of degradation as the outdoor exposure. By basing the end point of any test on the amount of degradation on the control material, we can make judgments as to whether the other materials are better or worse. [click]
A “best practice” method is to always expose one good and one bad “control” material. When only one control material is included in the test, it should have a degradation end point somewhere in the middle of the pack. That is to say, the control material should not be the best performer nor should it be the worst performer. This is sometimes very difficult to predict, so a more reliable approach is to include two control materials. If you incorporate one relatively good and one relatively bad control material, it is easier to make sure their results fall somewhere in the group, and this also has the advantage of always knowing the “difference” between the two controls. [click] 
The reference material will allow us to compare the results from repeated tests on the same materials, or tests by different laboratories, or if we try and improve the test by changing the exposure conditions. [click]
The results from the reference materials can be used to “normalize” the results. If we know that we get a certain amount of degradation on the control material in a set time frame outdoors, we can use that to determine the amount of time in the accelerated device that is equal to the time outdoors. When the amount of time to reach this point changes from one test to another or from one exposure to another, we can always use the response of the reference material to reset the time scale. [click]
When we talk about control or reference materials for accelerated or outdoor weathering, this material is one of your own products. This material is not one of those standard reference materials such as blue wool, or polystyrene chip. The reference or control material we mean here is a specimen of your own product. This material has been tested often, or there is a large amount of data on its known performance in the end use environment. [click to next slide]



Repeat the Tests

* The first step in writing a standard test is to prove it can be repeated

* Prove the test method is correct by doing the tests again

e Determine and measure the unknown factors that will appear when testing



Presenter Notes
Presentation Notes
It is most important but often overlooked, but you must repeat the tests. [click]

We need to prove it can be done again so we can write our standard test method. It is good practice to see if the test can be reproduced by another technician or by another laboratory. [click]
This will prove the test method is correct by ensuring repeatability. We need the data from repeat tests to show us the inherent variability in the testing. The differences in the performance of two materials must differ by more than the inherent variability of the test before it is possible to say with any certainty that there is a real difference. [click]
We should determine and measure the unknown factors which will appear when testing. It is a fact of weathering testing that we should expect the unexpected. Therefore when unexpected events happen, make notes and store the data. There may be a time when this odd data reveals a pattern. If something happens differently in one test versus another or between the outdoor and accelerated tests, this might mean there is a different failure mechanism. [click to next slide]



Test Duration

e Durable materials need to be exposed outdoor for years —
maybe 1, maybe 10, maybe 50!
* Paint
* Signage
* PV modules

e Sealants

* Roofing materials

* Some materials require shorter outdoor exposures:

* Food and beverages

* Cosmetics and personal care Always test to failure!

e Optical lenses



Presenter Notes
Presentation Notes
Tests, indoor and outdoor, are highly material-specific


Summary




Example Test Program
Outdoor

1
2
3
4.
5
6

Florida

5° South

60 months duration
Measure at 3 months
Color, Gloss, Visual

300 x 150 mm panels

Accelerated

1 Xenon Arc

2 Daylight Filters

3 3,000 hours

4.  Measure at 250 hrs
5 Color, Gloss, Visual
6 75 x 50 mm panels

Expose reference panels in each test, compare the type & rate of degradation to the
reference panel, and ensure the accelerated test is providing the correct results



Presenter Notes
Presentation Notes
This slide will show one possible consolidated outdoor and accelerated test program. In this case the following assumptions have been made. The material is an automotive exterior paint which exhibits gloss loss and color change. The manufacturer wishes to have a 5 year warranty on the performance of the material. Early examination of the material has shown that the failure modes can be recreated in a modified SAE J2527 xenon arc test. There is a new directive to reduce the cost of producing the coating and the testing laboratory is to determine if the newer cheaper formulation has the same durability as the existing product. We have reviewed all applicable standards for this type of material, and studied the end use environment. We have determined what the critical property is that will determine pass or fail of this material. [click]

The outdoor test is in Florida at 5 degrees facing South. We will expose for a total of 60 months and measure color, gloss, and visual appearance at 3 month intervals. [click]
The accelerated test is in a xenon arc with daylight filters. We will expose for 3,000 hours and measure color, gloss, and visual appearance every 250 hours. The specimens are slightly smaller in the accelerated test than for outdoors. [click]

One thing to note is that the outdoor test is set up for 60 months, and I have been telling you that you can get useful data in 12 months or 24 months. The longer duration here is because the first 12 to 24 months are used to verify the accelerated tests, but the rest of the exposure is used to get good long term outdoor test data. And by this time you already have 12 to 24 months head start. [click to next slide]


Putting it All Together



Presenter Notes
Presentation Notes
When you put it all together, the best weathering practice is to use a combination of real world data, outdoor exposures, and accelerated weathering.

Outdoor testing is essential for the validation of the accelerated testing. The outdoor testing can be done simultaneously with the accelerated exposures, and with the use of the correct evaluations and statistical analysis, outdoor testing will increase the confidence of conclusions taken from the accelerated tests.  Laboratory accelerated tests are one of the most useful tools available to researchers in developing new products, but in order to minimize the risk of wrong conclusions, realistic baseline data is required. Nobody wants to be surprised when specimens don’t perform as predicted by the accelerated test. Outdoor testing must verify the accelerated weathering. [click to next slide]



Conclusions

* Accelerated testing is a great way to get fast
weathering results

e Qutdoor testing complements and verifies
accelerated testing

* |t is often overlooked, despite being inexpensive, fast, and
easy to implement

* It helps increase confidence and correlate results to real world
experience



Presenter Notes
Presentation Notes
The conclusions we would like to take from this presentation are as follows: [click]
If you have to get data quickly, then accelerated weathering is the way to go. You can use accelerated weathering to screen out poor materials and to get preliminary results on how the promising materials will actually perform in use, as well as proving if changes in formulation have changed the performance. [click]
Outdoor weathering is used as a means to get accurate weathering data, for long term exposures and to meet many specifications. Outdoor weathering should also be used to verify the results of the accelerated tests. [click]
Many times the outdoor testing is ignored in spite of being easy, and inexpensive. Outdoor weathering can also produce meaningful results quite quickly if set up correctly [click]
Outdoor weathering should always be used to ensure the accuracy of the accelerated testing, and to provide the answers to those tricky correlation questions. [click to next slide]
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Thank You for Attending!

' Ron Roberts
Q-Lab
rroberts@qg-lab.com



Presenter Notes
Presentation Notes
We’ll move into a time for questions now.
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Presenter Notes
Presentation Notes
We thank you for spending a bit of time with us this afternoon and hope this information will help you assess your company’s direction for the remainder of the year. 
A reminder, a recording of this webinar will be added to glass.org/webinars by the end of this week. In the meantime, we encourage you browse this library of free presentations anytime.

We hope to see you again at one of our upcoming webinars. Have a great afternoon.
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