
B R I N G I N G  L I F E T O  P L A S T I C S

uv-stabilization

ARTiFiCiAL-weathering



ARTIFICIAL WEATHERING

The Radiation  
spectra

Range	 Wavelength 	 % of light

UV-C	 > 280 nm	 0

UV-B	 280-320 nm	 0,5

UVA-A	 320-400 nm	 5,6

VIS - visible	 400-800 nm	

IR-A	 800-1400 nm	 29,4

IR-B	 1400-3000 nm	 12,7

IR-C	 > 3000 nm	 “Neglectable  
		     for testing“

Protecting from the sun  
isn't always obvious



ARTIFICIAL WEATHERING

Theory of  
Weathering

Each material has its own spectral sensitivities. For  
organic materials these sensitivities are mostly indicated  
to be situated within the “UV range”.

Example human skin

Range	 Wavelength	    Effect

UV-C Light	 170-280 nm 	 skin cancer

UV-B Light 	 280-315 nm 	 skin irritation

UV-A Light 	 315-380 nm	 suntan

Spectral sensitivities  
of polymers

PE	 300-310, 340

PP	 290-300, 330, 370

PS	 320-325

PA	 290-315

PC	 280-310

SAN	 310-330, 290

ABS	 300-310, 370-385

PMMA	 290-315

All indications in nanometer wavelength  
Literature: ATLAS MTS



Natural 
Climate has 

large variety

Seven world climates

1_Dry desert

2_polar

3_tropical rainy

6_Humid micro thermal



Environmental  
influences

Light	 spectral energy irradiation

Water	� quantity state of aggregation  
(humidity, dew)

	 lens effects of droplets

Thermal 	� (specimen-)temperature exposed 
variations 
duration

Chemicals	� gases, polluting substances, 
dust,dirt, “biologicals“, pesticides ...

Defined conditions are necessary.
Literature: WMO

Time-lapse  
factors

Natural weathering on defined locations

Florida, Arizona, ...  

time-lapse to middle Europe 1,5:1

Artificial weathering as alternative

time-lapse to middle Europe 4-6:1

3_tropical rainy

4_Subtropical

5_Humid meso thermal

7_Undifferentiated Highlands



sUNLIGHT Vs. XENoN ARC LAmp

xenon aRc lamp 

The xenon arc lamp, when properly 
filtered, simulates UV and visible 
solar radiation more closely than 
any other artificial light source. The 
spectral power distribution is altered 
through filtering to simulate solar 
radiation. It is widely preferred as 
a light source when the material to 
be tested will be exposed to natural 
sunlight.  

Literature: ATLAS MTS

sUNLIGHT Vs. CARBoN ARC LAmp

caRBon aRc lamp

Carbon Arc lamps deliver high 
amounts of UV Radiation. They 
were the very first device for 
artificial weather testing. 
However, they were replaced in 
most cases by Xenon Arc lamps.

Literature: ATLAS MTS
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sUNLIGHT Vs. FLUoREsCENT UV LAmp

fluoRescent  uv lamp

Low cost lamps to simulate narrow 
UV irradiation under specific con-
ditions. They do not cause heating 
effects through visible or infrared 
light. The comparison to service life-
time performance or correlation to 
outdoor exposures is not possible.

Literature: ATLAS MTS

NoRmATIVE sTANdARds 
selected out of many normative standards for artificial weathering

natuRal WeatheRing standaRds

International standard  Iso 2810

Automotive standards sAE J576 

product specification CsTB

aRtificial WeatheRing standaRds

Xenon arc sources   Iso 4892

QUV Accelerated 
Weathering Test   AsTm G 154

2.0

1.5

1.0

0.5

0.0

Relative Irradiance

wavelength (nanometers)

20
0

25
0

30
0

35
0

40
0

45
0

50
0

55
0

60
0

65
0

70
0

75
0

80
0

You Will leaRn moRe 
aBout ouR testing 
methods fRom the 
pages that folloW 
– foR a longeR life 
expectancY of YouR 
plastic pRoducts –>



THE GABRIEL-CHEmIE 
TEsT mETHod
RefeRing to iso 4892 – 2 xenon aRc souRces

  gc method

method A: “outdoor“ simulation control: 340 nm x

method B: “behind glass panel“ control: 420 nm

Black panel Temperature: 65°C or 100°C 65°C

Rel. Humidity: 50% or 65% 50 %

Chamber Temperature: not defined 40°C

Cycles: 102 minutes dry, 
18 minutes water spray   X

light/dark cycles possible  light only



CoNVERsIoNs & dEFINITIoNs
to aRtificial WeatheRing tests

Irradiance: 0,50 W/m² at 340nm

 equivalent   60 W/m² range 300-400nm

 equivalent 550 W/m² range 290-800nm

 equivalent 950 W/m² total radiation

1 hour weathering  equivalent  3,4 mJ/m²

 equivalent 81,82 Langley

1,360 hours weathering   equivalent  110 kLy or 4,6 GJ/m²

2,100 hours weathering equivalent 170 kLy

 equivalent 1 ½ years middle Europe

2,500 hours weathering   equivalent 202 kLy

 equivalent 2 years middle Europe



Long-term average of:	 Annual sum      60      75 - 80      95     110 -115  130       145    160 -165  180       200      215      230  

� kLy / m2



World map of global irradiation
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GABRIEL-CHEmIE Gesellschaft m. b. H.

Industriestraße 1

2352 Gumpoldskirchen

Austria

Tel. +43 2252 636 30 0

Fax +43 2252 627 25 0

info@gabriel-chemie.com

W W W. G A B R I E L - C H E M I E . C O M

Home & Lifestyle

Building & Agriculture

packaging for Industrial & Consumer Goods

Cosmetics packaging

Food & Beverage packaging

medical

B U S I N E S S  U N I T S  O F  G A B R I E L - C H E M I E  G R O U P :


