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Mechanical properties evaluation for thin film/substrate material systems

Thin film/substrate material systems have been widely used
in various industries such as aerospace, automotive, marine and
electronics. One example is thermal barrier coatings (TBCs):
TBCs are extensively applied to metallic components on gas turbine engines in order to protect them from high and prolonged
heat loads, and they play an essential role in the aircraft industry. Another example is laminated polymer matrix composites (PMCs), reinforced with fibers such as carbon, glass or aramid: These materials have been extensively employed in a variety of applications due to their superior properties and the improving ease and cost-effectiveness of fabricating them. The
evaluation of mechanical properties for thin film/substrate material systems is imperative for more efficient use of these material systems and further improvements.
In order to report the recent developments in the evaluation
of the mechanical properties of thin film/substrate material systems, it is our great pleasure to present five papers in this special
issue, titled “Mechanical properties evaluation for thin film/substrate material systems”.
Regarding the mechanical properties evaluation of TBCs,
Zhu et al. [1] propose a modified three-point bending test method to initiate and propagate an interfacial crack between the topcoat (TC) and bond coat (BC). Using the proposed method, only
a single interface crack can be generated. The adhesion toughness of the TC/BC interface can be determined with a good repeatability. The method can be used for the evaluation of interfacial fracture toughness in TBCs and other multi-layer structures. Yuan et al. [2] studied the spallation behavior of TBCs on
aero-engine turbine blades, manufactured by the electron-beam
physical vapor deposition technique (EB-PVD). It was found that
blisters in these TBCs can nucleate far below the conventional
buckling radius and then grow and finally spall off, all at constant compressive residual stress and at constant room temperature, having cooled from elevated temperature. The experimental work clearly demonstrates that the spallation of EB-PVD
TBCs is driven by pockets of energy concentration (PECs), which
is recognized as a new spallation failure mechanism.
Fan and Xie [3] developed an etched-SiO-film grating fabrication technique based on solute-solvent separation soft lithography. The experimental results verify that the grating fabrication technique can be used to fabricate high-frequency gratings
on TBCs for high-temperature applications. The gratings have
strong oxidation resistance within 1000°C. They are also suitable

to be used for inhomogeneous deformation measurement. Yin et
al. [4] presented a study in which the microstructure of TBCs is
designed and fabricated in order to enhance the thermal insulation effect. The simulation results show that the designed microstructure can significantly prolong the thermal balance time of
TBCs, with an improvement more than 50% compared to traditional TBC structures. Furthermore, the insulation temperature
between the heating surface and lower surface of the substrate is
able to exceed 300°C, which is a significant improvement of
more than 110°C compared to TBCs without the designed microstructure.
Acharya et al. [5] studied ultrathin ZnS films deposited on
SiO2 substrates via atomic layer deposition (ALD) using highresolution X-ray photoluminescence spectroscopy (XPS) and attempted to elucidate the chemical species deriving from this
metal-oxide to metal-sulfide transition. They have shown that an
intermediate sulphate is formed upon the exposure of SiO2 to
the initial cycles of ALD ZnS deposition but rule out the formation of this species resulting from the sample’s exposure to air.
The guest editors acknowledge all the authors for their great
support and their contributions to this special issue. We also express our gratitude to the reviewers for their offering constructive comments and suggestions, which have been very helpful for
improving the quality of this issue. Special thanks go to the Editorial Board of TAML for the approval to publish the issue.
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