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The authors should be commended for tackling a subject that is
in much need of additional experimental investigations. It is very
difficult to make these measurements, and the authors have made
a very significant contribution to the field by doing so. There are
several issues in this work, however, that need to be addressed
before a direct comparison between experimental and numerical
results can be made.

First, the method outlined for measuring the real area of contact
actually measures the deformed profile of the surface after it is
unloaded. Due to some elastic recovery (even in the fully plastic
regime), this profile will be different than the profile during con-
tact. An alternative might be to compare this unloaded profile to
the results of [1,2] (Refs. 21 and 22 of the authors’ paper). It is
known that the area that had been in contact (after unloading) is
smaller than the contact area during loading. Moreover, since the
contact area is proportional to the square of the radius, and the
measured contact radius is fairly small, then what is the lateral
resolution of the used profilometer (as this might affect the re-
ported error)? It is also apparent from the deformed profile that
the roughness of the surfaces could have an effect on the observed
results since the profile is not “smooth.”

The authors state that no strain hardening occurs in the mate-
rial, while there is still a noticeable increase in the measured Vick-
ers hardness from 1.15 to 1.2 GPa. Considering how close the
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experimental results are to the models, this seemingly slight
change could make a meaningful difference. Since residual
stresses or strains may affect the hardness test, it is unclear where
the hardness of the surface was measured, as this could make a
difference in the amount of observed strain hardening. At the cen-
ter of contact the plastic deformation occurs only after a fairly
large amount of deformation occurs (Refs. 12 and 13 of the au-
thos’ paper). This is because initially the stresses at the center of
contact are mostly hydrostatic and not causing plastic deforma-
tion. Were similar hardness tests performed for the aluminum ma-
terial?

Then, for use in the JG model, how is the yield strength deter-
mined? Has the “traditional” relationship H=3S been assumed?
As the authors indicate correctly, this relationship is not always
true and, thus, it is unclear how the S, value is determined to
compare the model results to the experimental results.

Another question concerning the measurement techniques is
how the interference is measured, or rather, calculated from the
deformed surface profile. The authors state that the “before” pro-
file is calculated by fitting a circular profile to the deformed area
based on the “known” radius. It appears that this methodology
artificially biases the experimental results to the AF or truncation
model. This bias occurs because the geometric relation between
the sphere shape and the flat is used to obtain the interference (this
is essentially the same mathematics that the AF truncation model
uses). Perhaps a more realistic methodology would be to measure
the interference from the displacement of the base of the hemi-
sphere as it is loaded.

A couple of points can be concluded from this work: (1) the
theoretical models actually compare astoundingly well with the
experiments (considering the fact that they have been obtained
broadly and not been tweaked to match the current experimental
results) and (2) the hardness is not always equal to the average
contact pressure. This can be accounted for by the variation in
hardness trend that was observed theoretically by [3] (Ref. 23 of
the authors’ paper and also Refs. 9 and 13) and experimentally by
Ref. 20 of the authors’ paper.
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