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Nanoindentation

The hardness (H) of the films is obtained using the equation!:

P
H: max (1)

where P, 1s the maximum indentation force, 4. is the contact area corresponding to the contact
depth (4.) at the maximum load, which is calculated based on the function of tip area. The contact

area, taken as a function of contact depth after indenter shape calibration, has such form as follows:
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The Young’s modulus of the specimen (E) is calculated from the reduced modulus of the specimen

(E,) using':

= 3)

where E; and v are the Young’s modulus and Poisson’s ratio of the specimen, respectively, and
E;and v, are the Young’s modulus and Poisson’s ratio of the indenter tip (made of diamond),

respectively. The reduced modulus E, is given by!:
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where f is a constant related to the indenter geometry and S is the slope of the initial portion of the
unloading curve. Equations (2) and (3) along with the known values of the area function of the

nanoindenter tip, the indent depth, the slope of the unloading curve, and the Young’s modulus and



Poisson’s ratio values for the indenter tip were used to determine the Young’s modulus for the
specimen.
Reference:

1. Theory of Instrumented Indentation Testing. Customer Care Kit, MTS Systems Corporation:
Oak Ridge, TN, 2000.
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Fig. S1 Indentation Load-Displacement Curves of the Janus film.



