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Thickness effect on the fracture and delamination

of titanium films
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4. Summary In this study, the microstructure and mechanical behavior of thin Ti films (nominally 8-50
nm) on PI were examined using TEM and fragmentation testing. The use of multiple characterization
methods was necessary to understand the different behavior of the coatings as a function of film thickness.
The TEM grain size assessment found that the grain sizes were not the same as the nominal thickness,
rather much smaller. With cross-sectional TEM it was observed that the films were actually made of three
different layers, a Ti-PI interlayer, Ti layer, and a TiOx surface oxide, with the Ti-PI and TiOx thicknesses
being independent of the total film thickness. Fragmentation testing was employed to investigate the
fracture behavior as well as the adhesion behavior by using the dimensions of the tensile-induced buckles
which formed between crack fragments. Of note was a change in the crack path from straight to zig-zag as
the film thickness was increased. The shear lag model was applied to determine the interfacial shear stress
and found that the 12 nm film had the lowest value.
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