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What is Accelerated Outdoor Weathering?

Ef 9| =k (irradiance) & 2L 2 AtAH 240 AM = = U=
OfLt =2 11 0| 22| 21X} of M2

... outdoor weathering using the sun as the source of irradiance, and
where the rate of deterioration is accelerated by increasing one or more of
the influencing parameters above a level obtained in the natural
environment.

From ASTM G113 “Standard Terminology Relating to Natural and Artificial Weathering Tests of Nonmetallic Materials
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Why Accelerated Outdoor vs. Laboratory?

=X 242 AR g e +ﬁjﬂ -’--.‘—E(spee)t:lr)cs)alrOI
e oh . o
7ttH ™A™ (variable)O| C} = 5HX (complex) 0| C} = ‘3 (realism)

A|Ato| F&
Real world conditions Real world conditions oo
Excellent balance between
are variable are complex speed and realism
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Common forms of Acceleration in Outdoor Testing

. XL Z7}
- B U N WEf Yo X

. Increased Irradiance
— Solar concentration and/or tracking the sun

- =2k B3l
— YQ(heat) £= W Zf(freezing) 7| Zt2
H2t/==7t

. Modified Temperature i Ww

—  Trapping/Adding heat or Freezing periods

« & 37HMoisture)

- E7baE 2AL

. Increased Moisture
—  Supplementary water spray
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Interior Materials Testing

AlIM Box
TRUE-AIM Box
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Outdoor Tests for Interior C

omponents
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Automotive Interior Materials
AIM Box
At A AU o] =2ke| E(heat) XH P (up to
110°C) Reproduces extreme heat from automotive
interior

* |P Module A| ?:'.l 7|‘% Can test entire instrument
panel

- CE Y FF2 MEOHE E8E 83

Different plastics experience different thermal expansion

o LIS OIH|IZ|0| & 719 M2 CIHE
AE E | *(stress) T E Generates differential

stresses between different interior plastics
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AIM Box -/

AIM Box Configurations
° %*RP -|QrE| EEE E %I' -|QrE| Tempered clear or laminated glass

o =Sk a5° 10 (static) E= HF 51° =X (tracking)
Static 45° S or Tracking 51° S

—r o —_—
e 1% (over-temperature) 2 Q1o SE H=2
Over-temperature shade protection
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AlIM Boxes
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TRUE-AIM Box

- TRUEAIMBox = & &2 S7tA1Z
TRUE (Tracking Reflecting Ultra Exposure) AIM box
increases total solar radiation exposure b

- = BAES A EYE 0|F <
(AL D E) 02 FHEE
AMAES AHESHY Ef 2= box
OIZ O 2 [ &= 3} &t Highly reflective

mirrors and dual-axis tracking (azimuth and
elevation) to focus more sunlight into the box
interior.

. A|EHO|HF= Zp2FS OF =)

T oo=

§7|'A| O Approximately doubles total sunlight
received by specimens.
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Q-Trac Ef Y &I S &K
Natural Sunlight Concentrators

Fresnel Concentrator
Solar Concentrator
Q-TRAC
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Sunlight Concentrating Mirrors

Air
Sunlight to Mirrors Cooling )
Duct Test specimens

lest samples
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Mirror Bed
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Mirrors Reflect Sunlight onto Specimens

HAMOZ 80%2| uv”Zf HtAL =IC}

Mirrors on average reflect 80% of solar UV radiation
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Summer Sunlight vs. Q-TRAC
Xtd Ef CHH| 2F 5 2| uv

~5% UV Irradiance of Natural

12
107 Q-TRAC
g | UVlight

Irradiance

(W/m%nm)
4 _ Summer

/ Sunlight

i —~ . 5
0 f

250 300 350 400 450 500 550 600 650 700 750 80c
Wavelength (nm)
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EH Ool: -;F-I—]I Following the Sun...

Morning Noon Afternoon
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Arizona Only

- HESOH| M=
EfY=E0| 2R Tracking is
required for concentration to work

- 50| =Hih(diffuse)E M=
ASEX B (7S 2 =ZM)
Doesn’t work when light is diffuse
(cloud cover)

- AHVBOMN= 2Dt U=
Doesn’t work in inclement weather!
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5*" i% Radiant Exposure

S
YOS

‘ ) /} N
v "" T

ChQ| PR T QU A|ZHE O 0{X| = B AL O LA K| [My/m?]

- —1 0O
The accumulated light energy falling on a surface over a period of time, per

unit area [usually MJ/m?]

SMLEE ZHSQTRAC L E ZHT SALO|HX|= 6 EHO
A28 ELCI =L} Q-TRACtests are measured in radiant exposure — higher
during summer months than winter
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Q-TRACHIAEE=QHlMo 2 =X EAlzko 2 =Xt
Q-TRAC Tests Are Usually Timed by Accumulated Radiant Dosage

Exposure Angle 1 Ye?l\rnlj:l/?;izd_l:i\UE\l;)ergy
0° South 322
5° South 339
26° South 345
45° South 320
90° South 170

Q-TRAC = A7t Z|CH 1400 M)/m2 & T H SC} - Florida & 82 sHY *
Q-TRAC delivers ~1400 MJ/m? annually - ~5x a typical year in Florida*
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True or False?

sHY S| Eff k-2 (sunlight)=
sHY| o] & & X{Sl(degradation)E 2| 0| StC}

5% the sunlight means 5% the degradation
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Q-TRAC Acceleration

« 5H{S| uv ~5 times more UV
e Florida1d YX2FO|sHff  ~5 years Florida sunlight in 1 year

o« HIO| Z T (intensity)= THX| SFLEC| AE2|A Q OI0|C}
However: Light intensity is only one stressor
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Q-TRAC Specimen Mounting

Air

* Flat Specimens
deflector Air flow

Specimen
— Backed or unbacked

e = Width< 14 cm (5.5 in)
— EtA HEQO| ZO|of et 5 F4f
Tests are charged by length
along target board

Air duct

e 574 Thickness < 2.5 cm (1 in)
~ DE A|HO| S 7t | 25]0F g
All' specimens should be similar thickness
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Q-TRAC Target Board
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Outdoor accelerated testing
Temperature Effects

AEFO AN 2l St A=24)
XI= 1}
HSO o

High temperatures from both desert
conditions and concentrated irradiance
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Temperature Effect of Mounting

Open/

Plywood

Natural Sunlight Concentrator

Mesh Backed Black Box
Conventional Temp controlled
Black Panel (°C) 50 /70 80 100 70
White Panel (°C) | -~ 40 50 60 30 50

Accelerated Outdoor
Weathering Testing
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Q-TRAC Specimen Cooling

Typical temperature is 20-30° C
above conventional backed exposures

Cooling
Blower

&A= A HS 7IRE A E S &L
Air flows diagonally across specimens
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Daytime spray dries quickly, causes
thermal shock

© FHL FEE S731K Bl
Coatings do not absorb any water!
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=3l 20|22 Al
2 I | O] (nighttime water delivery)

OfZt

Daytime Nighttime
Test Cycle . Y
pra.y Dry duration Cycles pra.y Dry duration Cycles
duration duration
3 per night:
1 8 min 52 min 1/hr 8 min pernie
“Spray 1”7 21:00, 00:00, 03:00
3 4 per hour
., ; none 3 min 12 min (40 total)
spray 2 19:00-05:00

o 2Ot AZY O] AO|ZE = &2 & 7| AlZH(time of wetness) Frequent
nighttime spray cycles = high Time of Wetness

« FARIO £E S+ F7I- HC} HA X0l H|AE |ncreased water uptake of

coatings — more realistic test
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Applications
A S HSEX = Y8 =2 12 =20 FE0lL}
Natural sunlight concentrator particularly useful for durable, high-temperature materials
e Coil Coatings
 Powder Coatings
* Some Plastics

* Roofing

Accelerated Outdoor
Weathering Testing
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Natural Sunlight Concentrator Cycles

Cycle Application Day Night
Plastics, Coatings, Inks, Textiles, . .
Desert Building Materials Sunlight only Ambient
Sorav-1 Plastics, Coatings, Sealants, Textiles, Sunlight 8 min water
pray Building Materials Spray 8 min/hr 3 times a night
Plastics, Coatings, Sealants, Textiles, . 3 f“'” water every 15
Spray-2 Building Materials Sunlight only min
8 (ToW like Florida)
Interior (behind Auto Interior, Textiles, Inks, Indoor Sunlight only Ambient
glass) Products
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Q-TRAC Test Examples
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Q-TRAC Control Specimens

* 42 day Q-TRAC
exposures

* Center panelis
control

* High-performing
coatings from
ASTM D7869 study

Accelerated Outdoor
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Single-Stage Paint Q-TRAC Exposure

Control

Direct Exposure: 90 Days

Control
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Single-Stage Paint Q-TRAC Exposure

Control

Direct Exposure: 90 Days

Control
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Wood Coating

Q-TRAC Exposure

Direct Exposure: 90 Days

Control

29 Days
106 MJ/m?

42 Days

115 MJ/m? TUVR 153 MJ/m?

Accelerated Outdoor
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Wood Coating

Q-TRAC Exposure
Direct Exposure: 90 Days ko]
Freeze/thaw
42 Days
136 MJ/m?
y 42 Days
115 MJ/m2 TUVR Y Loatol 153 MJ/m?

Accelerated Outdoor We make testing simple \
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Single-Stage Paint
Black “A”

Dlrect Exposure 90 Days

Control

Accelerated Outdoor
Weathering Testing
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Single-Stage Paint
Black “B”

D|rect Exposure 90 Days

Control

Accelerated Outdoor
Weathering Testing
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Q-TRAC Natural Sunlight Concentrator

o HIFE A1} Fast Results

- HYEELHEH
Full-spectrum natural sunlight

o A2 (227

High temperature
(temp control available)

- LC}ot = EALAO|S 7ts
Multiple water spray cycles available
. ozt AW SN

Nighttime Freezing option
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Thank you for your attention!

Questions?

info@q-lab.com
sales@ij-inc.com / 02-546-9071
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