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The Right Choice.The Right Choice.
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Cleveland, Ohio
Headquarters & 
Instrument Division

Bolton, England
Q-Lab Europe

� Founded in 1956

� Specialize in material durability testing equipment  
and services

� Founded in 1956

� Specialize in material durability testing equipment  
and services

Shanghai, China
Q-Lab China
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Miami, Florida Phoenix, AZ 

Q-Lab Weathering Research Services
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A tool for improving 
product durability

A tool for decision making

A tool for improving 
product durability

A tool for decision making
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� How does this minor formulation change 
affect outdoor durability?

� This material performs well in a 500 hour 
QUV test: what durability can I expect 
outdoors?

� My vendor tells me this lower cost 
additive will actually increase UV 
stability. How can I verify this?

� How does this minor formulation change 
affect outdoor durability?

� This material performs well in a 500 hour 
QUV test: what durability can I expect 
outdoors?

� My vendor tells me this lower cost 
additive will actually increase UV 
stability. How can I verify this?
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� Accelerated tests

Exposure in testing 
chambers in the laboratory. 
Controlled conditions using 
artificial light source.

� Outdoor Tests

Outdoor exposure on test 
racks in large fields. Non 
controlled conditions, but 
uses natural sunlight and 
real weather conditions.

� Accelerated tests

Exposure in testing 
chambers in the laboratory. 
Controlled conditions using 
artificial light source.

� Outdoor Tests

Outdoor exposure on test 
racks in large fields. Non 
controlled conditions, but 
uses natural sunlight and 
real weather conditions.
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Definition: “The agreement of results 
between outdoor and accelerated tests”
Definition: “The agreement of results 
between outdoor and accelerated tests”
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� Define “Outdoors”

� Service Environment?

� Florida or Arizona Exposure?

� Define “Outdoors”

� Service Environment?

� Florida or Arizona Exposure?
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� Mode of failure

� Pass / fail test based on time

� Time to a predetermined property change  
(acceleration factor)

� Comparison to:

� Control 

� Rank Order

� Mode of failure

� Pass / fail test based on time

� Time to a predetermined property change  
(acceleration factor)

� Comparison to:

� Control 

� Rank Order

� ��������	
���
��
	����

#�$��
�

��%����
 �#�$��
�

��%����
 �

� Using ONLY accelerated testing can have 
unforeseen problems.

� Using ONLY accelerated testing can have 
unforeseen problems.

1. The product is formulated for resistance to an 
artificial exposure.

2. The accelerated test is not 100% reliable. 

3. Using only accelerated test data means taking 
big reliability risk.

4. Correlation Factors are not transferable.

1. The product is formulated for resistance to an 
artificial exposure.

2. The accelerated test is not 100% reliable. 

3. Using only accelerated test data means taking 
big reliability risk.

4. Correlation Factors are not transferable.
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� Sunlight

� Temperature

� Moisture

� Other factors

� Sunlight

� Temperature

� Moisture

� Other factors
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The rate at which light energy falls on a 

surface, per unit area;  W/m2

The rate at which light energy falls on a 

surface, per unit area;  W/m2

ASTM G113 -Terminology
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Causes polymer 
damage

UV – A

315 – 400 nm

Includes shortest 
wavelengths at earth’s 
surface: severe 
polymer damage; 
absorbed by window 
glass

UV – B

280 – 315 nm

Found in outer spaceUV - C

100 – 280 nm
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� Time In Hours Exposed to UV lamps� Time In Hours Exposed to UV lamps

When heat is applied in 
combination with UV 
exposure, there is 
increased oxidation.
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� Physical stress

� Coatings on plastics

� Assemblies

� Physical stress

� Coatings on plastics

� Assemblies
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Fischer and Ketola, 1993
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� Changes The Rate

� Changes Mode Of Degradation

� Difficult To Accelerate

� Changes The Rate

� Changes Mode Of Degradation

� Difficult To Accelerate
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Exposure LocationsExposure Locations

� Florida subtropical

� Arizona desert sunshine

� Others

� Florida subtropical

� Arizona desert sunshine

� Others
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Florida SiteFlorida Site

Latitude
25°°°° 27’
North

Elevation
8 feet

Annual Solar
Energy:

TUV
280
MJ/m 2

Total
6,588
MJ/m 2

%Sun
69%

Summertime
Average Max
Air Temp:

32°°°°C 90°°°°F

Latitude
25°°°° 27’
North

Elevation
8 feet

Annual Solar
Energy:

TUV
280
MJ/m 2

Total
6,588
MJ/m 2

%Sun
69%

Summertime
Average Max
Air Temp:

32°°°°C 90°°°°F
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Arizona SiteArizona Site

Latitude
33°°°° 23’
North

Elevation
1055 feet

Annual Solar
Energy:

TUV
334
MJ/m 2

Total
8,004
MJ/m 2

%Sun
85%

Summertime
Average Max
Air Temp:

40°°°°C 105°°°°F

Latitude
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North

Elevation
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Annual Solar
Energy:

TUV
334
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Total
8,004
MJ/m 2

%Sun
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Use Florida & Arizona,

PLUS an accelerated test

Use Florida & Arizona,

PLUS an accelerated test
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� 5x Increased light intensity does NOT 
(usually) correlate to 5x weathering 
acceleration

� Solar Concentrators (ASTM G90) cannot 
accelerate the effects of moisture

� 5x Increased light intensity does NOT 
(usually) correlate to 5x weathering 
acceleration

� Solar Concentrators (ASTM G90) cannot 
accelerate the effects of moisture
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� irradiance level

� control point

� filtering

� irradiance level

� control point
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Extended UV 
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Window Glass 
(indoor exposures, textiles, inks, etc.)
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Fischer and Ketola, 1993
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� Relative Humidity Control

� Water Spray

� Erosion of Surface Layers

� Thermal Shock

� Research Has Demonstrated Deficiencies 
in Moisture Uptake 

� Relative Humidity Control

� Water Spray

� Erosion of Surface Layers

� Thermal Shock

� Research Has Demonstrated Deficiencies 
in Moisture Uptake 
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� full spectrum - UV, Visible, IR

� best simulation of long wave

UV & visible

� calibration

� water spray

� relative humidity control

� lamp aging is an issue

� full spectrum - UV, Visible, IR

� best simulation of long wave

UV & visible

� calibration

� water spray

� relative humidity control

� lamp aging is an issue
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UV Measurement

Controlled Power to Lamps

UV Sensors
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� fast results

� very stable spectrum

� minimal maintenance

� simple calibration

� low cost

� fast results

� very stable spectrum

� minimal maintenance

� simple calibration

� low cost
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� condensing humidity

� water spray

� condensing humidity

� water spray

� ��������	
���
��
	����

9#��
����
�������
9#��
����
�������

� ��������	
���
��
	����

����
����������0�����
�����
����������0�����
�

� identical to natural wetness

� elevated temperature

� pure water

� easy to use

� identical to natural wetness

� elevated temperature

� pure water

� easy to use
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Temperature & ColorTemperature & Color
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� UVA-340 best simulation 
of shortwave UV

� UVB-313 might be too severe

� no visible light

� stable spectrum

� irradiance control

� no RH control

� water spray or condensation

� UVA-340 best simulation 
of shortwave UV

� UVB-313 might be too severe

� no visible light

� stable spectrum

� irradiance control

� no RH control

� water spray or condensation

� full spectrum

� best simulation of long wave 
UV & visible light

� spectrum changes

� irradiance control

� relative humidity control

� water spray

� full spectrum

� best simulation of long wave 
UV & visible light

� spectrum changes

� irradiance control

� relative humidity control

� water spray
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� Real world results

� Florida & Arizona benchmarks

� Worst case environments

� Very inexpensive

� Faster than you think
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General Principle:
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� Understand the Variability of the 
Measurements

� Use Multiple Evaluation Intervals 
(minimum of 4)
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� Outdoor weathering in FL, AZ, or both

� Real world data 

� Correlation

� Accelerated weathering in UV fluorescent, Xenon, or  Fresnel 
Concentrator or a combination

� Fast results

� Formulation changes

� QC 
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