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https://youtu.be/5zxnHc6n-zw

Administrative Notes L) | ety i

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 Essentials of Laborarory Weathering webinar to be helpful
and insightful. The link below will give you access to the slides and recorded
webinar.
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Q-Lab is excited
to announce the
acquisition of

_ Arlzona Desert
\ .+ Testing, LLC!

By
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Q-SUN Xe-8

The NEW standard for large
capacity, rotating rack xenon
weathering testers

i

7 | Essentials of Lab Weathering We make testing simple. ‘ @
QLAB



TUV-421 Lamps for QUV

2.5

TUV-421 Irradiance———¢

2.0

Irradiance Direct Sunligh
(W/m3nm)

275 300 325 350 375 400 425 450 475
Wavelength (nm)
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What We Will Talk About

¢ Ll' —?—’8 9' / | Z& Basics of Weathering

—_ P~ o —
- L{2HE 4" S ot=0|lw Why Perform Laboratory Weathering?
¢ Ll' —?—g AEI c.’:]l Laboratory Weathering Testing

— Xenon
— Fluorescent UV

d __Qh_ﬂl'&,l O._' E‘”ﬁE EE:LE:II-IQJ 2 A~ Elements of an Effective Testing Program
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What We Will Talk About

¢ LH —_CF—)S 9' 7|_jF_ Basics of Weathering
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Weathering:

=20| 07| 280 =50 i85l Sl E(2 = Bt [I-E),
AL

= [
TE(TE 7], 05, &% 5) Ui =g G2 = Hatk|=
ZQI% 9-| Dl 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.

. .00 v

Sunlight Heat Water

We make testing simple. ‘
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Sunlight

o O'” L A2 _CI’C_iEl' A form of energy

. MX}7|It EA

| Electromagnetic radiation

. QHIMoz XEQ IRt O 2 HY

described in terms of irradiance & wavelength (A)

daAd
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Electromagnetic Spectrum

X-ra . microwaves

0 100 200 300 400 500 600 700 800 200 1000

nanometers

Sunlight
UV= AAIMN B E uv 295-400 nm ~7%
=Z|H SE XSO A ¢l Visible  400-800 nm  ~55%

UV causes virtually all polymer

degradation! IR 800-3000 nm  ~38%

We make testing simple. ‘ @
QLaB
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Irradiance Z I (Irradiance)’

—— thel AT S o X7t B0 EO{X[= HE

[W/m?] or [J/s'm?] / [mW/cm2] or [mJ/s-cm?]

AHER™ X & (Spectral irradiance)? TH oHE g BEE EE

[W/m?/nm] / [mW/cm2/nm]

S Al .- E(Radiant exposure)' (££-= 5 AH Z(radiant dosage))

23 7|zt st

|O

| R
[J/m?] or [W-s/m?] / [mJ/cm?] or [mMW-s/cm?]

1 ASTM G113 —=Terminology

2 1SO 9288 — Physical quantities and Definitions
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Spectral Irradiance

Also called Spectral Power Distribution, or SPD

(W/m?/nm) 4, |

2.5
1 1 I —CI|E 85 Table 4
20 1 | ! '
S I I ——SMARTS2 ASTM G177
el
Spectral 15 | | UVB: I
Irradiance : : UVA Visible
] ]
1
]
1
]
1
]
1

|
|
05 | |
|
|
:

0.0 — \

250 300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)

The absolute or relative radiant power emitted by a source, or incident upon a receiver as a function of wavelength. (ASTM G113)
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Spectrum Modifiers

° EH %F_Q_l 7—|I'E Sun angle

— Time of Year (e.g. summer)

— Time of Day (e.g. noon)

— 2| &= Latitude

o XL Altitude
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Sunlight Through Window Glass

25
T Outdoor Daylight
o0 | ~°T Daylight behind Window Glass
Spectral 15
Irradiance il
(W/m2/nm) o1
0.5 -+
0.0 + . . . , | | |

250 300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)
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Sunlight Through Automobile Glass

1 | A= 3.3 mm thick, clear
B= 5.8 mm thick, clear
10
C= 4.0 mm thick, lightly tinted
Spectral  %° | D= 4.9 mm thick, tinted | / ,‘ |
Irr?dlf/nce 06 | A/ { |
m24/nm .
W ) Direct )
04 .
Sunlight A C
02 -
B D
0.0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘
260 280 300 320 340 360 380 400
Wavelength (nm)
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Heat Effects

R
_El
10
1o
1
z
ol>

Elevated specimen temperature

o B 19| H3} pimensional change

=4 :
MY EI' Evaporation

¢ OE:‘ —LE§|' ° Aol- Thermal aging

>
S 3 Thermal cycling
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Photochemical Reactions and Heat

. AU}t HES 2 ChS) SETHA| 7 OfL|C}

1 -O - - - - L
Photochemical reactions are not usually simple one-step
reactions

. 9 ojst 2 S ¥ §h20| OfL|Ct

Primary photochemical reactions are not affected by heat

. ¥H2 o HAXo| Asist U2 0|CH

Secondary photochemical reactions are affected by heat
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Effect of Temperature:

% EI 0'" .EEI Elil 9—' ﬂ'§|'% Oxidation Rate of Polyethylene

60
50

40

Oxygen Uptake 30 -

(ML/G)
20

10

0

0 100 200 300

Time in Hours
*Time In Hours Exposed to UV lamps
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Temperature and Color

{52 Mo| C

-5

Temperature A
(°Q) -10
-15

-20

-25

Lo 2EE ZEL

Tete

Outdoors
' Open Back

1S

A

22 | Essentials of Lab Weathering

. Darker Colors Have Higher Temperatures!

-10

-15

-20

-25

Outdoors
Plywood Backed

Fischer and Ketola, 1993

S
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Heat behind Window Glass

el ol = XSA WEE2 2= 100 °CTH| = &S ettt

Temperature of automobile interior components behind window glass can exceed 100 °C
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Water

fot
1%
1
I

Chemical Reactions

I
0

© Reactions in solution
Fo| S7H0|| 2fet BHE

Il Facilitates reaction via increase in oxygen
transport

o
an Lo 0o

o x

H = mp
or

wh .

M40
L]
1
fot

-

J-l' Physical Effects
A

Erosion

Al
‘)Ik_ﬂ' Absorptlon/freeze -thaw e g .,_

ne ook o

% Z! Thermal shock
2

I
m
AL

|' = Impact (material loss)

We make testing simple. ‘ @
QLaB
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Forms of Water -

/. ‘d

| — | —
Relative Humidity Rain Dew
Time of Wetness Thermal Shock and Erosion Most OQutdoor Wetness

Materials outdoors are wet longer than you think 12+ hours/day
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Dew, not Rain, Is the Source of

Most Outdoor Wetness!
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Don’t Underestimate the Effect of Moisture!

it 4| _AL -

¢« = jél X-I Ol' _—'TEg—l I:|H 9" Changes the rate of degradation
T 1 —t —t

¢« = jél X-I Ol' tc|>I-A—l 9—| il 9" Changes mode of degradation

° 7|__J—|t9—| O-I E:l % Difficult to accelerate
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Summary: Forces of Weathering

*  Sunlight
- UveE AMEY 2= 2|0 2812 & 210] EILCf UV is most damaging for most durable materials
- Mz g A AHEZO| X2 Hatlt Mg EE M5t 2 S 7E = ULt Material-specific
ity” radation

* Temperature

- Y8+ & = EEXS £ S7t Includes both heat and thermal cycling

—  BE$HOlHLE £ X nfluences secondary reactions
Water

— 0|=0| ol &7|2| 2 O|LC} Dew is responsible for most wetness

H|Qt &&= ok L= 0| 7|0 3L Rainfall and humidity also contribute to weathering

Weathering includes synergistic effects between these factors!
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What We Will Talk About

o L]
S =28= Ol’t Ol -|Qr Why Perform Laboratory Weathering?
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Why Test?

° 7|% 'H‘Z! EH% Meet specifications ¢ ‘OEIX|'XH H|% XE-|7|:|I- Save on material costs

° O:"§ %_O.L_l' IH -5H I:CI>I-X| Avoid catastrophes ° X'”%Q- %L%E -_i.l' I:H Expand existing product lines
e A|_|§|E —Tl—%t Enhance your reputation ¢ AHE—E‘ Al)él- 7(|_| OI:I Enter new markets

° %jél %%I: ?_-I ?:]I% Verify supplier claims ° 7c:>|7(oH —CID—SID" Q!'E Outrun the competition

° X'”% I—H:I'I'kI 'Cék J Improve product durability ¢ ‘FII'X'”EE" %:FA.__I @E Stay ahead of regulations
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Laboratory Testing is a Tool for

Directional Decision-Making

Laboratory Accelerated tests can help you:

Make decisions better and/or faster.
2 = %I\E ‘?’l 2 4 2~ Reduce risk of making bad decisions

A L O . . .
ol = U= A& L2 Reduce risk of making decisions too slowly
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What Kind of Test Should | Run?

Accelerated Test Type Result Test Time Results compared to
, _ * Defined , o
Quality Control Pass / fail Short Material specification
* Shor
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What Kind of Test Should | Run?

Accelerated Test Type Result Test Time Results compared to
, _ * Defined , o
Quality Control Pass / fail Material specification
* Short
Qualification / : * Defined Reference material
L Pass / fail . L
validation * Medium-long or specification
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What Kind of Test Should | Run?

Accelerated Test Type Result Test Time Results compared to
, _ * Defined , o
Quality Control Pass / fail Material specification
* Short
Qualification / : * Defined Reference material
L Pass / fail . L
validation * Medium-long or specification
* Open-ended
Correlative Rank-ordered data P . Natural exposure
s Medium (Benchmark site)

Essentials of Lab Weathering We make testing simple. ‘ @
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What Kind of Test Should | Run?

Accelerated Test Type Result Test Time Results compared to
, _ * Defined , o
Quality Control Pass / fail Material specification
* Short
ificati * Defined '
Qua||'f|ca’_[|on / Pass / fail | Referencg ma’gerlal
validation * Medium-long or specification
* Open-ended
Correlative Rank-ordered data P . Natural exposure
s Medium (Benchmark site)
o Service life * Open-ended Natural exposure
Predictive ‘ . .
Acceleration factor  |* Long (Service environment)

Essentials of Lab Weathering We make testing simple. ‘ @
Qlas




Advantages of Accelerated Lab Testing

e Fast

* Repeatable

e |n-house

Great for Quality Control, Qualification, and Research & Development
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What We Will Talk About

. LH _?_)8 AEI c.’:'.l Laboratory Weathering Testing

— Xenon

— Fluorescent UV
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Xenon Arc
Laboratory Weathering




Xenon Arc Test Chamber

|
1
! ) SOLAR EYE
; ~ Irradiance
Sensor
_ | Water
Rotating Spray Nozzle
Rack
Xenon
Lamp — Test Specimen
Filter
— Black Panel
Thermometer

Rotating Rack

39 | Essentials of Lab Weathering

Xenon
Lamp

Filter

Water

Test

Specimen -

N\.I

Spray Nozzle

W . SOLAREYE
Irradiance
Sensor

Black Panel
Thermometer

Flat Array

We make testing simple. ‘ @
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Xenon Arc Lamps
‘ /

Air-cooled Water-cooled Water-cooled /
Assembly /7
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Xenon Arc Spectra
Major Influencing Factors

° % El ;E-l Uuv 'Lél E'I Optical filters
A

« A T T Irradiance level (intensity)
=
=

= O|_| E Wavelength at which irradiance is controlled (“control point”)

° %E —Lllgl' Lamp aging
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Overview of Filters

Rotating drum “lantern” Flat array filter

« Daylight
 Window

« Extended UV

*Other specialized filters used occasionally
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Daylight Filter Comparison

3.0
—Daylight-Q
5 Daylight-B/B |
' —Daylight-F |I
50 —Direct Sunlight l ' A
' A Hl
Mmm.
Irradiance MV'
(W/m2/nm) /J Vﬁ
1.0 | |I
7l | ”N
0.5 / il
0.0

250 300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)
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Window Filter Comparison

2.5 .
— Window-Q
Window-B/SL
2.0 | ==—Window-IR
—Window-SF5
15 — Sunlight through Wmdow ' ’ ‘
Irradiance H. )‘ l I ' "mu
(W/mz/nm) 1.0 Yd w ‘
N "
0.5 /-‘f.-ly'r
J/
0.0 ;

250 300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)
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Extended UV Filter Comparison

3.0
Extended UV-Q/B
2.5 | ——Extended UV-Quartz
—Direct Sunlight
2.0
|
Lot
Irradiance
(W/m?/nm) '{w "w “iw
A N
0.5
0.0

250 300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)
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Optical Filters: UV Region

0.9

0.8

0.7 A

Irradiance 0.6 Daylight //

(W/m?/nm), /

/

/
N Extended UV ‘// /
N / / / Window

0.0

260 270 280 290 300 310 320 330 340 350 360
Wavelength (nm)
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Optical Filter Aging
Water-Cooled vs Air-Cooled

-+ A "Zof EE = O 400~2000 A[ZFOFEE WK 7}

o d
—t
EI K Ol- |' Filters for water-cooled lamp systems need to be replaced every 400-2000 hours

- ZerlNE REs2E Qo EH FotE0] H20H0

Contaminants, even in ultra-pure de-ionized water, reduce filter transmittance over time
= L N Il = re) OF 1L ro)
« D= S HZO[ HHE otE[X] G wH 7t EHRBHX]

LS I:|' Almost all filters for air-cooled lamp systems do not age or need to be replaced
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Q-SUN SOLAR EYE™

Irradiance Control

» Feedback Loop Control

- SOLAR EYE
system

— Xenon-arc lamp

— Light sensor

N\
VIVN

\ 4

— Control module

« Wavelength at which irradiance
is controlled is referred to as
Control Point
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Irradiance Control Point Options

* Narrow Band
— 340 nm
— 420 nm
« Wide Band
— Total UV TUV (300-400 nm)
— Global (300-800 nm) — not recommended

o CHOPE HHO| A LA} shorter wavelengths cause more photodegradation

=
rr
o
I=
1o
H
ot

| Fails to account for xenon lamp aging
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Why Is Choice of Control Point Important?

¢ A|-_C9)_ O” [[I'% X-”_If_': EI-ZII-IEgl —LE§|' Xenon Arc lamps age with use

i ﬁrﬂllEE:'.I_gl Ol%% =H E %‘% X-”-é;l'-én;l-l:-l' Spectral shift
limits useful lamp life
. B 9 TN ES HEE Stof ¥ T}
re} —1

L''o T I:H 2" Controlling irradiance in wavelength region of interest maximizes
repeatability and reproducibility
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Black Panel Temperature Control

¢ 7|-§DI- g-é-l'}” A|-'c9>' Most common in test standards

¢ A|I|EI —'H'—Dl_:I -ch—l I:H %Eg—l _:Lkl'ﬁjlk- Approximates maximum

specimen surface temperature

. MH| 00 L= Qf TS0 AFRE = U2 cante

used in combination with chamber air temp sensor and control
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Black Panel Temperature Sensors

) ASTM ISO
Panel Construction X ) i i
Designation Designation
Black painted Uninsulated
stainless steel Black Panel Black Panel
Black painted
stainless steel Insulated Black Black Standard
mounted on 0.6 cm Panel
white PVDF

* White Panel versions of the above are available but far less commonly used
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To maximize acceleration,

7 I"J—'uk'% }-I EH §I' -61'7 | %l 3" }-l EH 2 A|"g'use maximum service
temperature

QRE H|avl sy 98, A 255
_;EJ_I_l'-é_HAI_ O|_|-E|_| E—l_ To minimize error, DO NOT exceed

maximum service temperature
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Chamber Air Temperature Control

¢ %Io_l A|_CI>_|:'|I -ELZII O“kl -Q-‘FI'E:I Required by certain test methods

¢ é)l' I:H ﬁE X‘” O’I% ‘Cr>‘ _6H ré-g-%l' Necessary for control of relative humidity
(RH)

¢ )ilkl 7|' EQIEE_ITI_ E‘I H D sensor must be shielded from light

- =HIlE 2= SAIE S S4010] 2o EH 0|0
%EE I:|' _L]:% I:|'. BP temp always hotter than chamber air temp from absorbing
radiant heat
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Relative Humidity Control

- HE2AY e 140 A 24 Required by many test methods

— Textiles
— Automotive
- H2X= A7 dUEsERE MO 7ts Many xenon testers can generate and
control relative humidity
— Boiler system
— Nebulizer system
— Air atomizing nozzle
« B2 U MZEOAM RH & HE &= 0[2f ZAH M 0|41} H| W50

KO 7+ Aol SIEE. For many durable materials, RH makes very little difference
compared to spray and condensation
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Xenon Arc Water Spray

Front spray

— T2 5329 F2 Y primary method of water delivery

— AU 7|=0] 22 7 & calibration technique for front spray

recently developed (ASTM D7869)

Back spray
— S dtMe ol HiHO|X| Ot AupM oz A o=

HZEO A F X Result of a failed experiment intended to generate
condensation; persists in some standards

Dual spray

— A EEM 52 For delivering a 2nd solution, e.g. acid rain, soap

Immersion (Ponding)

- YR BFOM HA|E HH Az 02 T2 Alternative to front
spray called out in some standards
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Xenon Arc Summary

- EfYE TN AHEZO ot £ 29| AT Best simulation of full-spectrum sunlight
. ZHI i§|‘ Lamps experience aging (fulcrum effect)

- =k §J—'-|‘ Temperature effects

° 'CIJ'-I E‘I A E‘” O|9|- )ckpl' EHﬁE Water spray and RH control

«  FEUvAIRAZ|Of BIo] =7+ H|E HY Sl 7 X Ea =& additional cost,
maintenance, and complexity compared to fluorescent UV testers
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Q-SUN Xenon Arc Testers

Xe-3
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Fluorescent UV
Laboratory Weathering




Fluorescent UV Schematic

Room Air Cooling

UV Lamps

Spray Nozzle

(QUV/spray only) Test Specimen

Test Specimen Swing-Up Door

VN — /

]

Base Cabinet > Water Heater
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https://www.youtube.com/watch?v=ID6zcAhF3Qs&t=7s

Fluorescent UV Lamps

« UVA-340 (Daylight UV)

« UVA-351 (Window UV)
 UVB-313EL (Extended UV)
« UVC-254 (UVGI)

e TUV-421

* Cool White (Indoor, office)
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UVA-340 Lamps

1.4

1.2

Sunlight

Spectral 10
Irradiance T

oo s
! ; \g\

260 280 300 320 340 360 380 400
Wavelength (nm)

0.0
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UVA-351 Lamps

14
T Sunlight behind
12 | window glass
Spectral 10 \\
Irradiance 08
(W/m2/nm) ~ | '
0.6
0.4
0.2
0.0 . .
260 280 300 320 340 360 380 400

Wavelength (nm)
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UVB Lamps

1.4

1.2

Spectral 10 UVB-313EL R
Irradiance ,; | i S~ A \A . /\/\/\ ﬂ/

(W/mz/nm)O.6 T ) \\W \/\/ v V
] /N

o | /S N )

00 / / . . \]\\

260 280 300 320 340 360 380 400
Wavelength (nm)
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UVC Lamps

60

>0 UVC-254

40

Spectral
Irradiance 30

(W/m2/nm)
20

10 Sunlight

240 260 280 300 320 340 360 380 400
Wavelength (nm)
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TUV-421 Lamps

2.0

TUV-421

N

Irradiance

(W/m2/nm)1 .
0.5 Sunlight
0.0
275 300 325 350 375 400 425 450

Wavelength (nm)
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Cool White Lamps

Cool White
— Office Fluorescent
0.8
Spectral
. 0.6
Irradiance
(W/m2/nm)
04 - =
0.2 —_— -
OO i |‘ |. I T T ] —rt T 1
250 300 350 400 450 500 550 600 650 700 750 800

Wavelength (nm)
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QUV SOLAR EYE™ Irradiance Control

Feedback Loop Control

— Fluorescent UV lamp

— Light sensor

— Control module
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Fluorescent Lamp Advantages

° HH"% 7E:|J_-|-|' Fast Results
¢ 7|_|"E -6.;" A x'” O'I Simplified irradiance control
Aol E

—1— El:-lI / l‘r_Ql' HA |:| Very stable spectrum — no aging

o A 1T .
° -|-|—X|E—|— 7;'"'.‘1 Low maintenance

o Simple calibration

° DCI-% 7|'7—:|| J_-I-l' T?__ %:I Hl % Low price and operating cost
o
T

A
X| E—r Simple and easy to maintain
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Temperature & Color

Temperature difference between colored panels and Black Panel

Outdoors UV Fluorescent
Open Back UVA-340 Lamps, 70 °C BPT

: \“‘

Temperature ->

e \,
-10

Y

-20

Fischer and Ketola, 1993

-25
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Condensation

Room Air Cooling

WO OT
O wapor O
4O e
O @

‘ HEATED WATER I Oxygenation Vent
VW _ _/

>

—

Base Cabinet [~ Water Heater
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Condensation Advantages

° X|‘ §7|Q|- 7|'II' I:lH Closest match to natural wetness

- 282 MFEM 5712 7tE5E ol 7t
o d

= FEH .
= = o H Best way to accelerate water in a laboratory
tester

Elevated temperature

0

o
« ZE=Ma _6I'Eo|: High O, content
= A

- SHRE TUY MR == A|HO| S Tester S
performs d|st||I|ng you cannot deposit debris on specimens! Creating condensation in the
Water is guaranteed to be clean. QUV is easy and does not

require expensive, pure water
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Water Spray

¢ A| E|_=| % %l'xd A| &l A:i % Ensures that parts
get fully saturated

Sc
® EM 9:' OE:| 67—:! ’é'i’éé Creates erosion &

thermal shock

o > L o
° 6='-|_Elz|'t A"% H|_|E &E Less common
than condensation
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QUV Specimen Mounting

Quy

Accelerated Weathering Tester

We make testing simple. ‘ o
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Fluorescent UV Summary

UVA—34O El-ﬂl'él- UV —jlc—l —Tl—gl XH _6.__:| . UVA-340 best simulation of short-wave UV

® UVB-313 7|'7c<3|- HH"E—TI— 7f§§* —75?_-' UVB-313 fastest & most severe

o« TUV-421 9I-E|' tqgl‘% |-é.;|' EI Iéﬂg H—PéH:H X'”g_ TUV-421 offers a broader
spectrum for color fade

o . o
¢ O|-I-| I_I Ol AJ'LIEEE-I', l‘r_El' giﬁ. Stable spectrum — no aging

o ZFAIEH LS. Novisible light
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QUV Accelerated Weathering Tester

Accelerated Weathering Tester
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Fluorescent UV and Xenon Arc

é)l-ﬁ EQ._I' x—-|I Complementary Technologies

Fluorescent UV Xenon Arc
« UVVA-340 EHIHE yv Z| 00| R o ZAHEZ [yl spectrum (UV-Vis-IR)

UVA-340 best simulation of shortwave UV

« UVB-313 7t= &7 UVB-313 might be too severe
o MM Oo = FObEO| uv o ZHA| M | XM o| RfjT

o TUV-421 L& 7tA| &M XS TUV-421lamps offer some visible ~ Best simulation of long wave UV & visible light

o OHAX QI AHE & staple spectrum « AHEMO| Hy} Spectrum shifts

« RH X0 &7} No RH control « RH H|O{ RH control

« S5 22 H A2 0| condensation or water spray o E A O] water spray

o K| HSILD ARO[ ZHETH Inexpensive, simple to use o O E&oE A|AE! More complex system

77 | Essentials of Lab Weathering We make testing simple. ‘ @
QLAB




What We Will Talk About
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What Kind of Test Should | Run?

Accelerated Test Type Result Test Time Results compared to
, _ * Defined , o
Quality Control Pass / fail Material specification
* Short
ificati * Defined '
Qua||'f|ca’_[|on / Pass / fail | Referencg ma’gerlal
validation * Medium-long or specification
* Open-ended
Correlative Rank-ordered data P . Natural exposure
s Medium (Benchmark site)
o Service life * Open-ended Natural exposure
Predictive ‘ . .
Acceleration factor  |* Long (Service environment)
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What Kind of Test Should | Run?

Accelerated Test Type Result Test Time Results compared to
_ , Defined , o
Quality Control Pass / fail Material specification
Short
Defined i
Qualification / validation Pass / fail Reference material

Medium-long

or specification

Correlative

Rank-ordered data

Open-ended
Medium

Natural exposure
(Benchmark site)
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Putting It All Together

¢ O'I I:El EEA'”kl 9—| Z_Ilc_xl_lAl _6:'1'% _C;I- Z-\lol_lxl ?:]I% J_él-g_ Identify the kind
of accelerated test

- SAFZAE HO|HE = gditd A L7 =3 0|52 24

A|'%I' Outdoor data is imperative to correlative and predictive testing

¢ X'”%Q—l A"% §._|'Z§ II:—II?Z-I |dentify service environment
— Indoor or Outdoor
— Wet or Dry

— Hot or Cool
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Putting It All Together

o X|MO| Al £ Use Best Practices

— ZIp7F L= O 7HX| A|°4 K= Run until a defined failure mode

- S A|H ZSHF AFE Use multiple replicates

— HIFAHA 3 {IK] M= Perform evaluations and reposition frequently

0

o XM, HHO| A[RHEH F= Pick an appropriate Test Architecture
— ol Al & O[3l what does the standard say?
— EfLE HN AHEZ HQ7? s full spectrum important?

- T2 A5 52°4? How important is water uptake?
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Thank you for your time.

Questions?
sales@ij-inc.com / 02-546-907/1

info@qg-lab.com
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