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The study of materials interfaces dates back over
a century.1–3 In solid systems and from an engi-
neering perspective, free surfaces and internal
(grain and/or phase) boundaries influence a wide
range of properties, such as thermal, electrical and
optical transport,4–7 and mechanical ones.8 The
properties and the role of interfaces has been
discussed extensively in various reviews such as
by Sutton and Balluffi.9 As the characteristic fea-
ture size of a materials system (i.e., grain size) is
decreased to the nanometer scale, interface-driven
physics is expected to dominate due to the increased
density of such planar defects.10–12 Moreover, inter-
facial attributes, thermodynamics, and mobility
play a key role in phase transformations, such as
solidification dynamics and structural transitions in
solids,13–15 and in homogenization and microstruc-
tural evolution processes, such as grain growth,14

coarsening,16 and recrystallization.17,18

Despite the long history of research into the
properties and influence of interfaces, this important
topic continues to attract significant attention. One
thread of current interest transitions the descrip-
tions of interfaces from simple treatments in terms of
average or typical interface properties to ones that
reflect the variability of interface properties with
respect to interface crystallography, temperature,
impurities and alloying. For example, there has
recently been extensive work on understanding the
variation of grain boundary energy19 and mobility20

with boundary crystallography. There is ongoing
interest in the interaction of interfaces with other
materials defects such as impurities and dislocations
as well as the behavior of defects within interfaces
such as steps, kinks and facets. Another trend is a
focus on the unique features of interfaces related to

multicomponent systems including heterophase
interfaces and interfacial segregation. The collection
of articles presented here describes and reviews
recent findings of materials phenomena that are
greatly influenced by interfaces and their interaction
with other defects/features in these systems. This
collection of manuscripts is not inclusive of the entire
complex yet interesting interface-driven phenomena
in materials science, but provides a sampling of the
diverse technical challenges associated with interfa-
cial related materials.

In an article entitled ‘‘Zener Pinning of Grain
Boundaries and Structural Stability of Immiscible
Alloys’’, Koju et al. report an atomistic study of the
thermal stability and retardation of grain growth
dynamics of immiscible Cu-Ta binary alloys. Their
study of grain boundary (GB)–alloy interactions
under various compositions and GB velocities (via
the use of shear-coupled GBs and the externally
imposed shear strain) revealed that the experimen-
tally observed stability of these alloys is primarily
due to Ta nano-clusters that are coherent with the
Cu matrix, which provide a pinning mechanism
found to be in quantitative agreement with the
Zener model of GB pinning.

Coleman et al. discuss the experimental and
computational hurdles to the understanding the
role of grain boundaries in ceramics in the article
‘‘Challenges of Engineering Grain Boundaries in
Boron-based Armor Ceramics’’. This paper focuses
on boron carbide and boron suboxide ceramics.
Experimental challenges focus on the processing of
these materials to obtain full density while control-
ling the microstructure. Computationally, the study
of internal interfaces in these materials is compli-
cated by the complex crystal structures. The
authors point to the need to combine computations
with experiments in order to advance the engineer-
ing of this class of materials.

The article ‘‘Atomic-Scale Studies of Defect Inter-
actions with Homo- and Heterophase Interfaces’’ by
Martinez et al. examines, via atomistic simulations,
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the interaction of interfaces with other defects,
which are typically encountered in mechanical and
irradiation environments. They employed two types
of semi-coherent interfaces, a face-centered cubic–
body-centered cubic (fcc-bcc) Cu-Nb interface and an
asymmetric R11 GB in Cu, and compared their
response under various scenarios. Interface–dislo-
cation interactions were examined in mechanically
deformed systems, where dislocation absorption,
transmission, reflection and/or nucleation depend
greatly on the local interface atomic structure and
intrinsic defect content. Next, the authors examined
the interaction of the same interfaces with extended
defects, stacking fault tetrahedral and self-intersti-
tial clusters, and revealed that these interactions
play a major role in removing irradiation-created
defects and dictate the interface sink strength.

In the final paper of this collection, Clark et al. in
‘‘Thermal Stability Comparison of Nanocrystalline
Fe-Based Binary Alloy Pairs’’ examined GB solute
segregation in nanocrystalline binary alloys and its
impact on the thermal stability of such systems. In
their study, the authors examined two Fe-based
alloy systems, Fe-Mg and Fe-Cu, which were
prepared, processed and characterized using the
same methodologies. It was shown that the Fe-Mg
system exhibited improved thermal stability over
the Fe-Cu one. Chemical mapping analysis showed
that the Fe-Mg system is characterized by GBs that
are rich in Mg, while the Fe-Cu showed a strong
tendency for Cu bulk phase separation. Results
from Monte Carlo alloy simulations showed
microstructures that are consistent with the exper-
imental observations of both the Fe-Mg and Fe-Cu
systems.

In summary, the set of articles published in this
special topic titled: ‘‘Interface-Driven Phenomena in
Solids: Thermodynamics, Kinetics and Chemistry’’
covers topics related to microstructure evolution,
segregation/adsorption phenomena and interface
interactions with other materials defects. We rec-
ognize that this collection of articles is a mere drop
in an ocean in terms of the wide range of materials
phenomena that are greatly influenced by interfaces
but hope that readers find them interesting and
thought provoking. To download any of the papers,
follow the url http://link.springer.com/journal/
11837/68/6/page/1 to the table of contents page for
the June 2016 issue (vol. 68, no. 6).

� ‘‘Zener Pinning of Grain Boundaries and
Structural Stability of Immiscible Alloys’’ by
R.K. Koju, K.A. Darling, L. Kecskes, and Y.
Mishin.

� ‘‘Challenges of Engineering Grain Boundaries in

Boron-Based Armor Ceramics’’ by Shawn P.
Coleman, Efrain Hernandez-Rivera, Kristopher
D. Behler, Jennifer Synowczynski-Dunn, and
Mark A. Tschopp.

� ‘‘Atomic-Scale Studies of Defect Interactions
with Homo- and Heterophase Interfaces’’ by
Enrique Martinez, Blas P. Uberuaga, and Irene
J. Beyerlein.

� ‘‘Thermal Stability Comparison of Nanocrys-
talline Fe-Based Binary Alloy Pairs’’ by B.G.
Clark, K. Hattar, M.T. Marshall, T. Chookajorn,
B.L. Boyce, and C.A. Schuh.
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