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In a recent paper [1], the authors revisited a basic question of
interfacial fracture mechanics, namely, the choice of the charac-
teristic reference length I, in the open model of interface cracks
[2], and introduced a new procedure for an estimation of /, based
on the interface fracture toughness measurements. It is well
known that the choice of a reference length [ is related to the
position along the abscissa axis of the interface fracture toughness
curve for an elastic bimaterial, which represents the interfacial
fracture toughness ', (1) as a function of the local phase angle ¢
of the stress intensity factor [3]. The following two comments are
essential with regard to the procedure for an estimation of /. pro-
posed by the authors in Sec. 3.2 and applied to their experimental
results in Sec. 5.

First Comment. The procedure introduced by the authors tacitly
assumes that the hypothetical interface fracture toughness curve is
symmetric with respect to a vertical axis. However, a certain
asymmetry of toughness curves for some bimaterials has been
indicated by several toughness measurements [4—6] and also by
numerical predictions [7]. Such an asymmetry is associated with
different crack tip morphologies [8], with a tendency to opening
or closing crack faces at a crack tip and to different shapes and
volumes of the near-tip plastic zones [4,7] corresponding to the
opposite signs of .

In the case of an asymmetric toughness curve, the procedure
introduced may lead to a misinterpretation of the experimental
interface fracture toughness measurements, which will be briefly
illustrated in the following. Fracture toughness measurements ob-
tained by two different specimen configurations, such as those
used by the authors [1] (denoted as A and B specimens), can be
represented on a unique toughness curve if the same orientation of
the axes of the local coordinate system (x,y) with respect to each
material (aluminum and vinyl ester in Ref. [1]) is considered in
each configuration (see Fig. 1). The relevant issue in Fig. 1 is the
sign of ¢ associated with the reference length /. Let p; denote
the distance from the crack tip to the first interpenetration point
[9,10]. Then, it is noteworthy to mention that in Configuration A,
e.g., p;~3.7x 1077 um (the interpenetration zone is of subatomic
size, thus being physically meaningless) for ;=—45 deg,
whereas in Configuration B, e.g., p;~2.7 um (indicating a possi-
bly physically relevant contact between the crack faces) for i
=45 deg.

Now, in light of Fig. 1, the procedure introduced by the authors
can be easily interpreted, as schematically shown in Fig. 2. Due to
a different coordinate system used for A specimens, the toughness
curve is mirrored with respect to the ordinate axis (Fig. 2(a)).
After evaluation of /., both toughness curves, in Figs. 2(a) and
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Fig. 1 Local configurations of A and B specimens in Ref. [1],
and a hypothetical asymmetric interface fracture toughness
curve with the experimental results from Ref. [1]
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Fig. 2 (a) Mirrored toughness curve for A specimens, (b)
toughness curve for B specimens, and (c) translated tough-
ness curves by the procedure introduced in Ref. [1]
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Fig. 3 (a) Hypothetical symmetric toughness curve, (b) Mir-
rored and original toughness curves and the resultant tough-
ness curve obtained by the procedure introduced in Ref. [1]

2(b) are translated by an angle of magnitude y=¢ In(l./1,), re-
sulting in two relatively close but different toughness curves (see
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Fig. 2(c)), which should not be interpreted as a unique toughness
curve, as was done in Fig. 6 in Ref. [1].

Second Comment. In the case of a symmetric toughness curve
for a bimaterial, the characteristic reference length /., estimated by
the procedure introduced by the authors, leads to the toughness
curve I’ (#4.), which is symmetric with respect to the ordinate
axis and achieves its minimum for ¢.=0 deg. This fact is illus-
trated schematically in Fig. 3, where it is seen that the distance
between the original and the mirrored toughness curves is 2, ¥,
giving the position of the minimum of the toughness curve. Trans-
lating each curve by an angle of magnitude j=¢ In(/./[;) results
in a unique toughness curve, as done correctly in Fig. 6 in Ref.
[1].

Summarizing, the value of /. estimated by the procedure intro-
duced in Ref. [1] has a clear physical meaning, but only in the
case of interface fracture toughness curves which are symmetric
with respect to a vertical axis.
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