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MAST Alternative Testing Sequences

UVA & Water Simulation
Combines UV and rainfall simulation, common 
weathering test conditions using commercially 

available weatherometer.

Damp Heat & Thermal Cycling
Combines two important stress factors in a 

shorter test not requiring full size, expensive 
UV equipment.

DH/TC exposure to assess backsheet cracking in full size modules. ASTM G155 or SAE J1960 protocols in a weatherometer for backsheet coupon or 
minimodule
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Results of Alternative Sequential Test

Cracks with Polyamide based backsheet

Sequential 

Accelerated 

Test

Field Examples

Polyamide backsheet - cracked, 5 years in Spain

Cracks with single-sided PVDF backsheet

Cracked and degraded 1s PVDF 

backsheet <5 years in the field
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Weathering Test Results

Yellowing in PET-based Backsheets Loss of Mechanical Properties in PET-based Backsheets

15 year rooftop- yellowed PET backsheet 9 year ground mount- cracked PET backsheet

Sequential 

Accelerated 

Test

Field Examples
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Comparison of Sequential Accelerated Test Results

UVPET / 

HPET

UVPET / 

PET

Test Sequence Measurement Format Unit
(Hydrolitically-

stabilized)
(Standard)

Yellowing

Full size 

module, 

Minimodule or 

backsheet 

samples

b* 0.8 OK 0.6 0.2 0.6 3.1 3.7 4.1

Mechanical Loss- 

Cracking

Full size 

module, 

Minimodule or 

backsheet 

samples

observe or % 

elongation 

loss

OK
Micro 

Cracking
OK Cracking 45 Cracking 50-100 100

2
DH1000 2X TC200 Mechanical Loss- 

Cracking
Mini module observe OK OK OK Cracking Cracking OK OK

Yellowing
Minimodule or 

Backsheet
b* 0.1 0.2 0 4.7 0.8 6.4

Mechanical Loss- 

Elongation

Minimodule or 

Backsheet

% Elongation 

Loss
0 0 0 50 10-100 80-100

Years in Field Years 34 4 4 26 7 9 7 6 19

Yellowing Modules OK OK  3-10  3-20

Cracking Modules OK OK Cracking Cracking Cracking Cracking Cracking

3

Sequential Test Summary

Field 

Outdoor Performance

UVA1000-DH1000 

2X(TC200-UVA1000)

UVX-water spray-3000 

hours

1

Tedlar®PVF 

TPT
PVDF FEVE PVDF FEVE Nylon

Tedlar® 

PVF TPE

Good correlation of sequential test results and field defects
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Conclusions

• Fielded module defects are commonly seen, recent surveys show 

increasing levels of defects often due to untested newer 

materials

• Backsheet defects include frontside yellowing and airside 

yellowing and cracking- yellowing is an indication of polymer 

degradation

• Sequential tests have been developed that match field exposure 

levels and reveal defects better than single stress exposures

• Three sequential test conditions have been identified for module 

testing, examples provided showing good predictability of field 

defects

• Shorter test time with better prediction are the goals of current 

accelerated test activities
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