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Nanocomposite properties DoD applications
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Y RDEC @ Transient Heating
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Six orders of magnitude difference in heating rate
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Use polypropylene as a model system to investigate
degradation kinetics during transient heating
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Y RDEC D Slow Heating Regime
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Nanospecies improve thermal stability as expected
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Photothermal processes
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1. Measure emitted photopower at varying A
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2. Fit to Planck’s Law at each time step
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¥ RDEC D Temperature Measurements
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Mass Change vs. Energy at 1.8 kW/cm”2
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* Nano-Clay and Nanotubes decrease mass loss during LPH
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The mass change after a 10 ms shot is reduced as clay content increases
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Smooth surface: lower threshold fluence, higher ablation rate and increased
gaseous decomposition products seen in polymer ablation «Lippert, 2003, chem. Rev.
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* We are looking at chemical changes before and after LPH

* TGA-Mass Spectrometry (LPH-MS goal)
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* Research the behavior of polymer nanocomposites during LPH

 Temperatures exceed melting point and degradation temp of
base polymer

« Nanoclay and Nanotubes provide degradation resistance
* Novel TGA-LPH technique being developed
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