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Abstract: Covalently bonded particles may exhibit extremely high strength, but their performance
in the reinforcement of metal alloys crucially depends on the properties of their interfaces with the
embedding matrix. Here, density functional theory is used for investigating a range of interface
configurations between magnesium and silicon carbide in view of their mechanical properties.
Interfaces are analyzed not only in terms of interface energy/work of separation but also in terms of
the interfacial shear stresses required to induce interface-parallel displacements. These properties
are studied for bilayer systems with different orientations of the Mg and SiC layers and for different
terminations of the SiC layer (Si or C atoms located at the interface). The results are discussed in
terms of their implication for mechanical behavior of SiC reinforced Mg alloys.

Keywords: ab initio simulation; particle-reinforced composites; interface properties; magnesium;
silicon carbide

1. Introduction

Magnesium is a lightweight metal with excellent strength-to-weight ratio. Thus, it has
vast potential applications for improving fuel economy by reducing the weight of engineer-
ing components. However, its application is currently hindered by comparatively low creep
resistance and moderate ductility, resulting from its hexagonal lattice structure. Ferkel
and Mordike [1] demonstrated a significant improvement in creep properties by added
SiC nanoparticles, and subsequent research confirmed that SiC nanoparticle reinforcement
can substantially improve the creep [2,3] and wear [4] properties of Mg alloys. For an
overview, see the review by Dey and Pandey [5]. At the same time, it has been observed
that SiC nanoparticle reinforcement may lead to a deterioration in tensile properties such as
failure strain and ultimate tensile strength [6], or a pronounced trade-off between enhanced
strength and reduced ductility is observed. Scanning electron microscopy observations
on SiC-nanoparticle-reinforced Mg indicated that failure may initiate by nucleation of
voids at or near Mg–SiC interfaces [7,8], with void coalescence and macrocrack formation
as subsequent stages of the failure process. Thus, a thorough investigation of the prop-
erties of Mg–SiC interfaces is mandatory for understanding the deformation and failure
mechanisms in Mg–SiC nanocomposites. A quantitative understanding of interface prop-
erties is particularly important for attempts to overcome the strength–ductility dilemma
in Mg–SiC nanocomposites by means of hierarchically architectured microstructures, as
proposed recently by Luo and coworkers [7–9]. Quantitative interface data are, in particular,
indispensable for parameterizing molecular dynamics [10] or crystal plasticity simulations.

In the present investigation, we used density functional theory calculations to explore
the mechanical properties of Mg–SiC interfaces. Similar investigations have been carried
out by other authors for a range of interfaces between metals and covalent nanoparticles. In
particular, recent studies of Fathalian et al. [11] investigated interfaces between Al and SiC,
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and Nasiri et al. [12,13] investigated the mechanical properties of the interfaces between Al
and graphene as well as Pt and graphene.

In our characterization of mechanical interface properties, we considered energy
changes under interface-perpendicular (tension/compression) as well as interface-parallel
(shear) displacements, to establish key mechanical parameters like interface energy and
tensile and shear strength. Investigated interface models and simulation methodology are
presented in Section 2, while results are discussed in Section 3. Conclusions and a brief
outlook are provided in Section 4.

2. Materials and Methods
2.1. Interface Models

Our interface models consisted of bilayers of silicon carbide and magnesium, where
each layer represented a planar slab of finite height. Periodic boundary conditions were
imposed parallel to the bilayer direction. The silicon carbide slabs were labeled according
to their termination (the type of atoms next to the Mg slab); thus, “SiC” denotes a Si-
terminated silicon carbide slab, whereas “CSi” denotes a C-terminated slab. Next, the
slabs were labeled by the crystallographic orientation of the slab normal vectors. Thus,
“SiC(111)Mg(0001)” denotes a configuration where the bilayer is oriented perpendicular to
the z axis of the hexagonal Mg lattice such that the interface plane is parallel to the Mg basal
plane and to a (111) plane of the 3C-SiC lattice. For Si, the hexagonal 2H polytype with
layer orientation (0001) was considered alongside the cubic 3C polytype with orientation
(111). For Mg, slabs of orientation (0001) and (1010) were considered.

Our investigation focused on coherent interfaces. Figure 1 shows the supercells of three
configurations, namely, CSi(0001)Mg(0001), CSi(111)Mg(0001), and CSi(111)Mg(1010). Note
that the corresponding Si-terminated configurations can be simply obtained by swapping
the Si and C atoms.

The x, y, and z directions are aligned with the three sides of the prismatic supercell
and do not, in general, constitute a Cartesian coordinate system. The blue circles represent
Si atoms, brown circles represent C atoms, and green circles represent Mg atoms. The
black-lined boxes are the supercells used in the calculations. The lengths of the supercell in
the x and y directions are indicated in the figure, whereas the length in z direction was set
to 55 Å for all configurations, creating a vacuum gap of approximately 25 Å. Because the
crystallographic unit cells of Mg and SiC do not match perfectly, the Mg and SiC slabs are
slightly strained (Mg in biaxial compression, SiC in biaxial tension). The interface-parallel
dimensions of the supercell as given in Figure 1 were chosen such as to minimize the overall
energy; during deformation, these dimensions were kept fixed. Note that the unit cell sizes
in Figure 1 do not represent intrinsic properties of the interfaces: if one increases the ratio of
Mg slab thickness to SiC slab thickness, the supercell size that minimizes the misfit strain
energy increases; if one decreases that ratio, it decreases.

To map out the interface energy ‘landscape’, we considered energy profiles both
perpendicular and parallel to the plane of the bilayer for each interface model. Interface-
perpendicular energy profiles were obtained by constraining the Mg and Si/C atoms in the
planes adjacent to the interface to maintain a prescribed distance, which was then increased.
Four different high-symmetry configurations of the Mg relative to the Si/C plane were
considered, as shown in Figure 2, left, for SiC(111)Mg(0001) and in Figure 2, right, for
SiC(111)Mg(1010). For simplicity, only the atoms in the lattice planes directly adjacent
to the interface are shown in the figure. C-terminated configurations were obtained by
swapping Si and C atoms; SiC(0001) is not shown separately since the arrangement of the
atoms in the terminating plane is identical to SiC(111).
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Figure 1. Views of the geometry of the investigated models of C-terminated interfaces; the black-lined
boxes indicate the supercells used in the calculations,• Si atoms, • C atoms,• Mg atoms; left:
CSi(0001)Mg(0001), center: CSi(111)Mg(0001), right: CSi(111)Mg(1010).
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Figure 2. Left: Top views of the geometry of four variant models for SiC(111)Mg(0001): (I) bridge,
(II) hollow, (III) top-C, and (IV) top-Si ); right: top views of the geometry of four variant models for
SiC(111)Mg(1010): (I) bridge, (II) hollow, (III) top-C, and (IV) top-Si; color scheme the same as in
Figure 1.

The four interface configurations labeled (I) to (IV) in Figure 2, left and right, are,
respectively, denoted as “bridge”, “hollow”, “top-C”, and “top-Si”.

In addition, to compare the mechanical properties of pure Mg and SiC-reinforced Mg,
we duplicated the Mg slab of CSi(111)Mg(0001) and CSi(111)Mg(1010) and set an imaginary
interface in the middle to perform, in the Mg–Mg model the same separation calculation as
in the SiC–Mg model.

2.2. DFT Calculation Settings

All calculations were carried out using the Quantum Espresso package version
6.8 [14–16], using the pseudopotentials of the standard solid-state pseudopotentials library
optimized for precision (SSSP Precision version 1.1.2) [17,18]. Exploratory calculations were
performed with eight different exchange-correlation functionals, and it was decided to use
the vdw-DF-obk8 exchange-correlation functional in this study. This functional was shown
to give a reasonably accurate prediction of interlayer distances and binding energies for
both SiC and Mg. It can accurately describe intermolecular interactions with mean absolute
errors on the order of 9% [19,20]. In addition, this exchange-correlation functional produces
cohesive energies that are near the median of those obtained from all explored functionals,
thus avoiding systematic over- or underestimation of the total energy.

In our calculations, after preliminary convergence tests, the kinetic energy cutoffs
were set to 45 Ry and 450 Ry for the wave function and charge density calculations,
respectively, and a Gaussian smearing of 0.005 Ry was used for Brillouin zone integration.
The convergence threshold for self-consistency calculations was less than 10−4 Ry. A 6 × 6
× 1 k-points grid was used in the calculations of all configurations. All DFT parameters
were varied and tested for convergence; see data in the Supplemental Material.

From the calculated energies of the SiC slabs, the Mg slabs, and the SiC-Mg bilayers
obtained by putting the SiC and Mg slabs into contact, we evaluated the interface energies as

EI = [Etot − (ESiC + EMg)]/A. (1)

Here, Etot is the total energy of the SiC–Mg bilayer, ESiC represents the energy of the SiC
slab, and EMg represents the energy of the Mg slab. These slab energies were evaluated
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using the same lateral dimensions of the supercell as for the bilayer (in practice, we simply
separate both slabs to a distance of half the vacuum gap); hence, elastic energy contributions
that arose as the slabs were strained to match the lattice constants and enable a coherent
interface were not counted as part of the interface energy. A is the area of the supercell in
the xy plane.

2.3. Deformation Protocol

For analyzing deformation on the atomic scale, an initial deformation must be imposed
on the supercell, followed by constrained relaxation to obtain energy data that relate the
net energy change to the imposed deformation. Depending on the nature of the initial
deformation and the degrees of freedom allowed to relax, a variety of protocols are possible.
We first considered the case of shear deformation, which has been extensively studied
in the context of determining generalized stacking fault energy (GSFE) surfaces in bulk
metals and served as a template for our own work on interface energy surfaces (IES)
reported in Section 3.2. In the context of Mg, GSFE surfaces have been studied, e.g., by
Muzyk et al. [21] and Shang et al. [22]. We followed the terminology used in these
papers. Three fundamental modes of shear are distinguished: (i) In affine shear mode, the
entire supercell is subjected to an affine shear deformation, where the shearing direction
is parallel to the investigated shear plane (in our case, the Mg–Si interface plane; for the
corresponding bulk Mg samples, a (0001) or (1010) Mg lattice plane). (ii) Alias shear applies
the shear displacement only to a single layer of atoms, typically the uppermost layer of the
sample; the shear then spreads over the sample during relaxation. (iii) Slab shear divides
the sample into two parallel slabs and localizes the imposed shear displacement at the
interface between them.

After initial deformation, constrained relaxation was carried out, which allowed the
atom positions to adjust while maintaining either the overall shear (affine shear) or the
displacement on the alias plane (alias shear). In case of slab shear, relaxation is typically
allowed only in the direction perpendicular to the shearing plane.

In our preliminary studies, we used SiC(111)Mg(0001) samples to probe their behavior
under alias shear and slab shear protocols (note that imposing affine shear makes little
sense for a bilayer consisting of two materials with significantly different elastic moduli).
This led us to the conclusion that alias shear was not useful for our purposes. The reason
is that alias shear allows, during relaxation, deformation to spread across the sample and
to localize on the plane that can accommodate the largest shear at the lowest energy cost.
Because the Mg–SiC interface shows a stiffer shear response than the basal plane of bulk
Mg, this has the consequence of the ultimate shear instability always occurring between two
Mg(0001) planes within the Mg layer. We were effectively probing the properties of bulk Mg
under (0001) shear and not the properties of the SiC–Mg interface. Only for slab shear, by
construction, does shear deformation remain localized on the interface plane. This allowed
us, by comparing data obtained for slab shear on the interface with data obtained for slab
shear between two Mg(0001) slabs, to perform a ’fair’ comparison between Mg(0001) bulk
shear properties and SiC(111)Mg(0001) interface shear properties. Similar considerations
applied to the other configurations investigated in this study.

Turning to tensile loading, as studied in Section 3.1, similar considerations apply. The
analog of alias shear is applying a tensile displacement to the uppermost layer of Mg
and increasing the same in small steps, each step followed by relaxation. We tried this as
well, again for SiC(111)Mg(0001), with similar consequences as in shear deformation: the
Mg–Mg planes have significantly lower cleavage stress than the Mg–SiC interface. As a
consequence, failure always occurs between two Mg planes. We used the same remedy as
in shear: we applied a tensile displacement not to the uppermost layer but between the
termination planes of the SiC and those of the Mg slabs, followed by constrained relaxation
similar to the slab protocol in shear. Again, we compared this with the behavior of two Mg
layers separated under the same constraints and thus obtained a quantitative comparison.
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Both in shear and in tension, the layer-parallel or layer-perpendicular displacements
between the SiC and Mg layers were increased in small steps, followed by constrained
relaxation. Step sizes are indicated by the data points in the figures showing our results in
the next section. After each step, energies per unit area EIwere determined. The derivatives
of the energy per unit area with respect to the displacement coordinate were interpreted
as tensile stresses (layer-perpendicular displacement) or shear stresses in displacement
direction (layer-parallel displacement).

3. Results
3.1. Behavior under Interface-Normal Displacement
3.1.1. Effects of Polytype and Termination

We first investigated how interface energies differ among different SiC polytypes. To
this end, we studied different interface configurations between Mg (0001) and 2H-SiC(0001)
and 3C-SiC(111) orientations, as described in Section 2.1. The structures were divided
into two groups: interfaces with C termination and interfaces with Si termination of the
SiC slab. For each group, four interface configurations (bridge, hollow, top-C, and top-Si)
were considered.

Energy vs. distance curves are shown in Figure 3. It can be seen that there are only
minor differences between the interface energies of cubic and hexagonal polytypes of SiC
with Mg(0001). This is to be expected, since the atomic configurations at the SiC(0001) and
SiC(111) surfaces are very similar. On the other hand, the termination of the SiC slab (C
atoms or Si atoms) has a strong effect on both interface strength and interface width. The
direct comparison of Figures 4 and 5 shows that interfaces with C-terminated SiC have, in
general, lower energy, smaller interface width, and higher separation stress. These obser-
vations point to some degree of chemical bonding between Mg and C atoms and indicate
that interfaces with C-terminated SiC are both thermodynamically and mechanically more
stable than interfaces with Si termination.

We note that our interface energy curves (energy EI vs. separation distance d) and
the corresponding interface tensile stress curves (stress σI = ∂EI/∂d vs. d) can, within the
considered range of separation distances, be well represented by simple three-parameter
fit curves:

ErmI = E0(1 + d∗) exp(−d∗) , d∗ =
d − d0

l
, σI =

E0

l
d∗ exp(−d∗). (2)

Here, E0 is the (minimum) interface energy, d0 is the location of the energy minimum that
defines the interface width, and l is a length scale parameter that controls the steepness of
the minimum and hence the interface stress. The full lines in Figures 4–7 represent the fits
using Equation (2).

3.1.2. Effect of Mg Orientation

To see the effect of the orientation of the Mg slab on the interface energy, we con-
sidered two slab orientations, namely, Mg(0001) and Mg(1010). Again, interfaces with C
termination of the SiC slab consistently show lower energy, smaller interface width, and
higher separation stress. Here, we therefore considered only C-terminated interfaces and
note that the results carry over to Si-terminated ones, albeit with higher energies and larger
interface widths.

Figure 6 shows that interfaces between CSi(111) and Mg have lower energy for (0001)-
oriented than for (1010)-oriented Mg slabs, even though the interface width is smaller for the
(1010) orientation. We applied the same strategy to fit the interface stress curve as outlined
in Section 3.1.1. The interface separation stress is higher for the (0001)-oriented Mg slab,
and the mechanical behavior in the (0001) orientation is, in general, stiffer (Figure 7). The
minimum interface energies of the different structures and the corresponding separation
stresses and interface distances between SiC and Mg are compiled in Table 1.
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Figure 3. Comparison between interfaces of Mg(0001) with SiC(111) and SiC(0001) polytypes; four
interface configurations are considered: bridge, hollow, top-C, and top-Si; top graph: C termination;
bottom graph: Si termination.
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Figure 4. Comparison of interface energy curves between Mg(0001) and C-terminated CSi(111) vs.
Si-terminated SiC(111); four interface configurations are considered: bridge, hollow, top-C, and top-Si.

2 3 4 5 6
Distance(Å)

0

5

10

15

20

25

30

35

S
tr
es
s(
G
P
a)

bridge

2 3 4 5 6
Distance(Å)

0

5

10

15

20

25

30

35

S
tr
es
s(
G
P
a)

hollow

2 3 4 5 6
Distance(Å)

0

5

10

15

20

25

30

35

S
tr
es
s(
G
P
a)

top-C

2 3 4 5 6
Distance(Å)

0

5

10

15

20

25

30

35

S
tr
es
s(
G
P
a)

top-Si

Figure 5. Interface tensile stress curves, comparison of interfaces between Mg(0001) and C-terminated
CSi(111) vs. Si-terminated SiC(111); four interface configurations are considered: bridge, hollow,
top-C, and top-Si.
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Figure 6. Comparison between interface energy curves for interfaces between CSi(111) and two
different orientations of the Mg slab: Mg(0001) and Mg(1010); four interface configurations are
considered: bridge, hollow, top-C, and top-Si.
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Figure 7. Interface tensile stress curves, comparison of interfaces between CSi(111) and two different
orientations of the Mg layer: Mg(0001) and Mg(1010); four interface configurations are considered:
bridge, hollow, top-C, and top-Si.
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Table 1. Minimum interface energies, corresponding interface distances, and maximum separation
stresses for the investigated configurations.

Structure Distance Interface Interface Separation

(Å) Energy (eV/Å
2
) Stress (GPa)

Pure Mg
Mg(0001) 2.7 −0.060500 4.460038
Mg(1010) 0.9 −0.108209 6.484934

SiC(0001)Mg(0001)

Bridge 2.6 −0.169673 14.049061
Hollow 2.4 −0.174717 11.654373
Top-C 2.3 −0.187171 13.768239
Top-Si 2.7 −0.161086 16.110159

SiC(111)Mg(0001)

Bridge 2.5 −0.171062 15.122863
Hollow 2.4 −0.177111 11.729763
Top-C 2.3 −0.185225 13.320760
Top-Si 2.7 −0.165431 16.431664

SiC(111)Mg(1010)

Bridge 2.4 −0.154134 12.344458
Hollow 2.1 −0.168706 11.051431
Top-C 2.0 −0.177307 13.329418
Top-Si 2.6 −0.141755 13.083605

CSi(0001)Mg(0001)

Bridge 2.0 −0.237623 25.532947
Hollow 1.7 −0.269242 19.127228
Top-C 2.1 −0.239356 30.143036
Top-Si 2.0 −0.222081 21.714480

CSi(111)Mg(0001)

Bridge 2.0 −0.255329 26.274945
Hollow 1.6 −0.298127 21.691221
Top-C 2.1 −0.246606 30.672501
Top-Si 1.9 −0.248441 24.758893

CSi(111)Mg(1010)

Bridge 1.9 −0.208181 19.599136
Hollow 1.4 −0.273121 17.279160
Top-C 2.0 −0.195017 23.277400
Top-Si 1.7 −0.219156 21.113666

3.2. Interface-Parallel Displacement: Interface Energy Surface and Interface Shear Stress

To analyze the mechanical properties of SiC–Mg interfaces under shear, we used the
methodology introduced by Nasiri et al. [12] for studying the properties of Pt adsorbed on
graphene. To this end, we determined an ’interface energy surface’ akin to the stacking-fault
energy surface commonly studied in investigations of mechanical behavior of metals [23].
This surface is obtained by sliding the Mg layer rigidly on the SiC layer while keeping the
distance at the position of the lowest energy. Twenty displacement steps were uniformly
distributed along x or y directions to scan the periodic supercell. The resulting interface
energy surfaces are shown in Figure 8, and typical profiles of the energy and the energy
derivative (the interfacial shear stress) are compiled in Figures 9 and 10.

It can be seen that the interface energy variations are strongly anisotropic. For deter-
mining linear energy profiles, we considered the directions marked by P1 and P2 in Figure 8,
where P1 corresponds to the displacement path with maximum energy variation, whereas
P2 represents a displacement path of low energy variation. Results are shown in Figure 9
for CSi(111)Mg(0001) and SiC(111)Mg(0001), and in Figure 10 for CSi(111)MgMg(1010)
and SiC(111) Mg(1010). To obtain interface stress from the interface energy profiles, we
fit the interface energy profiles by a 4th order Fourier series for P1-direction and a 2nd
order Fourier series for P2-direction and then take the spatial derivative. The resulting IFSS
profiles are also shown in Figures 9 and 10.



Metals 2024, 14, 467 11 of 15

For both orientations of the Mg layer, the variations in interface energy and IFSS are
much more pronounced for the interfaces with C termination of the SiC layer, demon-
strating the stronger directional bonding between C and Mg atoms as compared to Si
and Mg.
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Figure 8. Interface energy surfaces: (top left), CSi(111)Mg(0001); (top right) SiC(111)Mg(0001);
(bottom left), CSi(111)Mg(1010); (bottom right), Si(111)Mg(1010); the lines marked P1 and P2 indicate
the directions along which energy and IFSS profiles were taken.

Comparing the two investigated orientations of the Mg layer, we observed that the
interfaces with Mg(0001) orientation have smaller energy variations and IFSS values than
the interfaces with Mg(1010) orientation. This is expected as the close-packed basal plane
provides a much better match to the SiC(111) plane than the prismatic (1010) plane.

Looking at the absolute values of the interfacial shear stresses in the ’easy’ P2 direction,
we observed peak IFSS values of about 23.5 GPa for CSi(111)Mg(0001) and of about 28.7 GPa
for CSi (111) Mg (1010). For the corresponding Si-terminated interfaces, the peak IFSS
values are, respectively, 4.8 GPa and 10.2 GPa lower. Thus, the higher mechanical stability
of the C-terminated interface under tensile loads carries over to a higher resistance against
shear displacements.
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Figure 9. Interface energy and IFSS profiles taken along the lines indicated by P1 and P2 in
Figure 8: top, CSi(111)Mg(0001); bottom, SiC(111)Mg(0001); P1 = [1010] (Mg)/[112] (SiC), P2 =
[1210] (Mg)/[110] (SiC).
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Figure 10. Interface energy and IFSS profiles taken along the lines indicated by P1 and P2 in
Figure 8; top: CSi(111)Mg(1010), bottom: SiC(111)Mg(1010); P1 = [0001] (Mg)/[112] (SiC), P2 = [1210]
(Mg)/[110] (SiC).
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4. Discussion and Conclusions

The aim of this study was to investigate the mechanical properties of SiC–Mg interfaces
in view of the behavior of SiC as the particle reinforcement in Mg matrix composites. To
this end, we determined interface energies, interface separation stresses, and interfacial
shear stresses for a range of interface configurations. In order to assess the implications
of our findings, it is important to compare the determined interface energies with the
surface energy of bulk Mg. Tang et al. used systematic DFT calculations to investigate
Mg surfaces with a wide range of orientations [24]. For example, for a (0001) surface,
the separation energy (i.e., twice the surface energy) was found to be about 0.08 eV/Å2

and, for (1010), about 0.120 eV/Å2. These energies are well below the interface separation
energies determined in the present study for SiC bonded to the respective Mg orientations.
In our own simulations, separation stresses for pure Mg are about three times smaller
than SiC–Mg interface separation stresses. In other words, if the system is allowed to
freely relax, separation does not occur at the interface but within the Mg slab. This is
corroborated by a series of our own simulations using an ’alias tension’ protocol, where
interface-perpendicular displacements applied to the top two Mg layers of atoms of a
SiC(111)Mg(0001) samples were increased incrementally, with relaxation carried out after
each step. In such a protocol, the system fails invariably by cleavage along the uppermost
unconstrained Mg–Mg plane. Thus, viewed in the composite context, failure due to
strain mismatch between the Mg matrix and SiC particles may be more likely to occur
by cavitation of the Mg matrix (possibly assisted by coherency strains) near the interface,
rather than by interface failure. The same is true for shear deformation, where, at the stress
levels that can be attained in SiC-nanoparticle-reinforced Mg [7], sliding at the Mg–SiC
interface is unlikely to occur.

From a modeling perspective, our findings imply that in larger-scale models of Mg–
SiC composite structures, such as molecular dynamics or phase field models, an accurate
description of the Mg–SiC interface behavior is not the most important concern. This is
fortunate, since interaction potentials for capturing the mechanical behavior of covalent–
metallic interfaces are, to a large extent, lacking; however, the very significant strength
differential between the Mg–SiC interface and pure Mg implies that mechanical instabilities
occur inside the Mg, which can be well described by appropriate EAM-type potentials.

Beyond structural applications, Mg has important potential as an energy storage ma-
terial owing to its capability of storing high densities of hydrogen in the form of MgH2.
However, the high affinity of Mg to hydrogen makes hydrogen recovery (dehydrogenation)
challenging. Covalent nanoparticles including graphene [25,26] and SiC have been pro-
posed as catalysts to enhance the dehydrogenation performance of MgH2. This provides
an important scope for further ab initio studies of Mg–SiC interfaces in the presence of
hydrogen in order to clarify possible dehydrogenation pathways and enable the use of Mg
as an energy storage material, possibly in a setting where SiC nanoparticles might fulfill a
dual role as catalysts and structural stabilizers. Of equal importance in this context might
be the structure and properties of Mg-MgH2 interfaces, which can be studied with DFT
using methodology similar to that in the present work [27], as these interfaces might act as
relevant diffusion pathways during dehydrogenation [28].
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