-_—

Nylon humidity aging with.anc
without Kevlar

Robert Bernstein, Dora K. Derzon

Sandia National Laboratories P.O. Box 5800 M.S. 0888
Albuquerque, NM 87185-0888 (505) 284-3690 FAX (505) 844-9624

San Francisco, ACS Meeting, Fall 2006

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company,
for the United States Department of Energy’s National Nuclear Security Administration under
contract DE-AC04-94AL85000.

T WAL =%
[l NI A 3 @

National Nuclear Security Administration



Organic Materials
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Approach/Goals
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* Prediction of physical properties vs. time
* Predict remaining lifetime of field materials
e Develop condition monitoring method




Background:
Materials of interest are Nylon 6.6 and Kevlar 29

"Previous work entailed examination of Nylon and Kevlar and demonstrated humidity
as the main contributing factor to degradation, however the presence of an oxygen
atmosphere has been shown to make a difference for Nylon

Nylon accelerated aging at 124°C
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Nylon Tensile Strength Loss
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Nylon Tensile Strength Loss °
Comparison

Nylon degradation slope comparison for sample exposed to 80 °C
under different conditions.

Condition Normalized slope
70% RH Oxygen 0.3

100% RH Oxygen 1

100% RH Oxygen with Kevlar |1.7




Average % tensile strength remaining

Nylon Aged in Argon
Atmosphere
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Nylon Aged in Argon Atmosphere 64 °C
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Nylon vs. Kevlar: ’
Aliphatic vs. Aromatic
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Conclusions

Nylon degradation (tensile strength loss) in oxygen
under a humidity environment is influenced by the
presence of Kevlar

Kevlar degradation (tensile strength loss) under a
humidity environment is not influenced by the
presence of oxygen

Nylon degradation (tensile strength loss) under argon
may not be influenced by Kevlar, however difficult to

prove
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