Deformation of particle-strengthened metal-oxide nanolaminates on polymer
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Abstract: A unique deposition setup combining atomic layer (ALD), physical vapour (PVD, magnetron sputtering) and nanoparticle (NP) deposition was used to fabricate a series of thin
film multilayer structures of particle-strengthened metal (Al, Au, PVD + W NPs) and oxide layers (Al,O;, ALD) on flexible polymer substrates without breaking vacuum. The multilayers
were strained in uniaxial tension to investigate their deformation behavior. Film stresses in the metal layers, measured in situ with X-ray diffraction, in situ resistance measurements and
post-mortem SEM analysis of the thin film surfaces reveal strengthening, and changes in the fragmentation behavior as a function of NP content, metal and oxide layer thickness.
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