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In situ micro-cracking study of PVD Ti-Ag thin metallic films deposited on PET
substrates for biomedical applications
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Recent investigations in biomaterials showed advantages of using polymeric

substrates coated with thin films to functionalize surfaces, and gives them conductive,

biocompatible and/or antibacterial activity. Ti-Ag thin films display excellent

biocompatibility and reveal great potential to be used as conductive materials for

prosthesis pressure sensors. In such a case, the film deformation on flexible

substrates needs to be better understood to optimize the mechanical durability of the

devices, and to ensure transfer of the electrical information during deformation.

In this study, microscale characterization of Ti-Ag thin films was followed in situ using

a tailored micro-tensile test machine implanted into a SEM chamber. 4 binary films

were synthesized by magnetron sputtering using a Ti target with Ag pellets placed on

the racetrack. The amount of Ag in the final film was monitored by the respective

Ti/Ag exposed area and ranged from 0 to 55at.%. Investigations rest upon a

qualitative approach of cracking events as a function of deformation, together with on

their quantitative explanation regarding micro-mechanical properties. Results are then

discussed in light of the composition of films (XRD, EDX) and of their microstructural

features (TEM, SEM).

For Ti-rich films, cracks dynamics involves a first initiation at growth defects,

propagate perpendicularly to the tensile direction, then film buckling occurs due to a

further lateral compressive contribution (Poisson effect). For the silver richest film,

cracking mechanism is drastically changed: cracks indeed appear at significantly

higher deformation rates (3% instead of 1% for low Ag films), and their morphology is

totally different with propagation of short discontinuous cracks. Such an unexpected

cracking mechanism implies high levels of deformation, and allows transferring the

biosensor electric signal despite of local ruptures of the conductive layer.
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