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Organic Materials Aging and Degradation

Approach/Goals

Long term aging programs: years

Different types of polymers

Specialized instrumentation
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Humidity

Simplified Nylon synthesis

Amide bonds susceptible to hydrolysis

Nylon 6.6
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Nylon Tensile Comparison

Combined rate ca. 3 times sum of individual rates  

Rate for Thermal and Oxygen

Rate for Thermal, Oxygen, and 100% RH

Rate for Thermal, Argon, and 100% RH

Normalized SlopeConditions
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Nylon 100% RH O2
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Thermal-oxidative Aging: Nylon
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Thermal-oxidative Aging
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Thermal Exposure

Polymer O2 Oxidized Polymer+

Thermal-Oxidation

Quantify amount of oxygen consumed

•Simple in theory
•Difficult in practice
•Amazingly sensitive
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Extrapolation ‘Validation’

‘Good’

‘Bad’
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Nylon Oxygen Consumption
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‘Accelerated Aging’
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Thermal-oxidative and Humidity Comparison
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Conclusions
Nylon has linear oxygen consumption

Nylon thermal-oxidative degradation has significant curvature

Nylon humidity may not be relevant at lower temperatures

13C and 15N labeled Nylon 6.6

Mechanistic studies…

Future Work
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