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Abstract

The highly energetic material (HEM) studied was the cyclic nitramine hexahydro-1,3,5-trinitro-s-triazine, which is also known as RDX or cyclonite. RDX has two stable polymorphs stable at room temperature (known as the α- and β- phases of RDX) which were generated by a spin-coating methodology on stainless steel substrates. These spin-coated substrates differ in their spectra recorded per increasing angular velocity during each deposition. β-RDX has been reported to be difficult to obtain at room temperature since α-RDX is the most stable form. Reflection-absorption infrared spectroscopy measurements for these coated surfaces were able to distinguish these conformational polymorphs in a large surface area of the substrates. Raman spectroscopy was employed to image a small area within three different crystal structures reported in literature of RDX: islands, dendrites and prisms. By employing principal component analysis, spectral findings were validated both for Infrared and Raman spectra of these RDX polymorphic structures. Our results from these spectra provide good correlation with calculated values reported in literature. Finally, characterization of these structures by atomic force microscopy is provided due to a marked intensity variation in Raman spectra for all samples.  Consequently, it is important to optimize the conditions required to generate only β-RDX films at all angular velocities on these substrates.
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