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Measuring the Mechanical Properties of Polymer Films Coated on Hard
Substrates Using Nanoindenter
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Abstract The instrumented indentation test is a valuable analytical technique for analyzing the local properties
of nanocomposite materials or the surface properties of thin coatings, such as films, which cannot be measured
by traditional mechanical property measurement methods like tensile testing or Vickers hardness testing. This
technique involves applying and removing a load on the surface of the target material using an indenter with a
specific geometric shape. By continuously measuring the load and indentation depth during this process, an
indentation-load curve is obtained and analyzed to determine the mechanical properties of the material. This
study aims to derive the optimal measurement conditions for assessing the mechanical properties of polymer
films coated on rigid substrates, such as displays, using a nanoindenter, which is the most representative
instrument for the instrumented indentation test. Through the interpretation of the measurement results, the study
seeks to analyze the mechanical properties of the polymer films coated on rigid substrates.
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Figure 1. Components of an Instrumented Indentation Tester
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Figure 2. Load-Displacement Curve
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