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A B S T R A C T   

SiC-bonded diamond materials produced by pressureless reactive infiltration of diamond preforms with silicon 
show high hardness and wear resistance. These properties are due to the relatively high diamond volume content 
of approximately 50 vol% and the mechanically strong interface between diamond and SiC. To determine the 
bending strength of individual interfaces between diamond and SiC, micro-cantilevers were prepared by focused 
ion beam milling at 13 grain boundaries and in-situ bending tests were carried out in a scanning electron mi-
croscope. The determined strength of cantilevers showing interface fracture was 10.4 ± 4.0 GPa. Fracture sur-
faces were analyzed to verify the fracture behavior and initiation. In addition to fracture at the interface 
diamond/SiC, fracture occurred inside the SiC grains and at the SiC/silicon interface at comparable strength 
values. The results prove the high diamond/SiC-interface bonding strength.   

1. Introduction 

There is a need of wear resistant materials with low friction co-
efficients in different wear applications like bearings, sealings, inliners, 
cutting tools or nozzles [1–4]. One class of such materials are reinforced 
ceramic materials. The wear behavior of ceramic composites with hard 
reinforcing particles like diamond or cubic boron nitride (cBN) depends 
essentially on the strength of the particle/matrix interface [5–11]. A low 
strength of the particle/matrix interface leads to a breaking out of par-
ticles under load resulting in a decreased wear resistance of the com-
ponents [7–11]. In particular, the incorporation of small cubic boron 
nitride grains into the Si3N4-matrix led to wear that was even higher 
than for the unreinforced material due to the weak grain boundaries 
[11]. A stronger bonding to the Si3N4-matrix by Ti(C,N) or SiC layers on 
diamond or cBN led to a significant reduction of wear. At the same time, 
the fracture mode changed. While in the Si3N4 diamond composites 
without coating the fracture was essentially intergranular at the 
diamond-matrix interface, the fracture in the composites with coated 
diamonds was transgranular [10]. Similar reduction in wear due to 
firmer incorporation of cBN in Al2O3 was found in Refs. [12,13]. 

Diamond and cBN-reinforced composites that have not been pro-
duced under high pressure can form weak grain boundaries. This is due 
to the fact that cBN and diamond are not stable under these conditions 

[3,4,14,15]. Therefore, the cubic modifications can transform into the 
hexagonal phase at the particle surface. Graphite and hexagonal BN 
show layered structures with low bonding forces between layers. That is 
why controlling the phase transformation and the properties of the grain 
boundaries in diamond-reinforced composites is an essential factor for 
producing wear-resistant materials. There are several ways to achieve 
this:  

- Short-term densification under pressure typically using spark plasma 
sintering (SPS/FAST). Due to the short sintering time, the trans-
formation can be kinetically hindered. The use of coarse or coated 
diamonds helps to reduce graphitization. The use of reactive systems, 
e.g. silicon, are particularly favorable in order to convert at least 
partially the non-diamond carbon that forms into strong secondary 
phases. The densification temperatures must be lower than 
1600–1650 ◦C even for relatively short sintering times to minimize 
graphitization [10,11,16–20].  

- Chemical vapour infiltration of diamond preforms with Si precursors 
to form a SiC binder phase. This is done at lower temperatures, giving 
high stability of the diamond. However, the process is limited in 
terms of the thickness of the components and is relatively time- 
consuming [17,18]. 
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- Large-format, extremely wear-resistant diamond materials with a 
high diamond content (45–55 vol-%) can be produced by liquid 
phase infiltration [20–27]. In this process, diamond preforms are 
infiltrated by capillary forces at temperatures higher than the 
melting point of Si (1425 ◦C). The Si reacts with the carbon of the 
binder and the diamond particles to form cubic β-SiC. The outer di-
mensions of such components are almost constant. However, the Si 
reacts with an increase in volume relative to the starting carbon 
volume, i.e., the SiC grows into the pores and a low content of re-
sidual silicon <5 vol-% can be realized [20,26,27]. 

The material investigated in this work is also produced by infiltrating 
diamond preforms with liquid Si. It is characterized by interpenetrating 
three-dimensional networks of SiC and diamond (Fig. 1a). 

The forming cubic β-SiC grows essentially heteroepitaxially on the 
{111}-planes of the diamond. The crystalline lattices of the SiC and 
diamond are rotated by 30◦ to minimize stresses. Additional stacking 
faults can form at the boundary layer between diamond and SiC [20,27]. 
Also, by means of transmission electron microscopy (TEM) and electron 
energy loss spectroscopy (EELS), graphite formation could not be clearly 
detected at these interfaces [20,27]. 

In addition, there are areas (Fig. 1d) consisting of nanocrystalline SiC 
and residual Si (n-SiC). These regions form especially at areas where 
different SiC crystals, which have grown laterally on the surface, collide, 
or at originally non-faceted and rough diamond surfaces [20,27]. These 
nanocrystalline SiC crystals also exhibit an orientation relationship to 
the diamond, but this is different from that of the large epitaxially grown 
SiC crystals [20,27]. 

Graphitic interlayers of 10–300 nm were detected for materials 
produced at higher infiltration temperatures and/or longer heat treat-
ment time (several hours) [20,25,27]. Such interlayers lead to a 
reduction in hardness. TEM investigations showed that the graphite 
formed in this process has an orientation relationship to the diamond. 
The graphite layers are arranged perpendicularly to the interface [20,27, 
28]. 

Another detrimental effect on the interface strength originates from 

Al impurities in Si, which segregate at the interface and form the 
chemically less stable Al4C3 phase [29]. 

To estimate the strength, calculations of the energy of the diamond/ 
SiC-interface were carried out recently by Clayton et al. [ 29]. These 
calculations showed complex interfaces with stacking faults in the SiC 
on the one hand and graphitic structures on the other. The average 
energy of the interface was calculated to be 0.84 J/m2, which is 
considerably lower than diamond-diamond interfaces (5.3 J/m2) and 
SiC–SiC (2.06 J/m2) but higher than graphite (0.2 J/m2). 

In recent years, nanoindentation-based techniques for measuring 
mechanical properties at the microscopic level have been developed. 
Nanoindentation [30,31], micro-cantilever bending and fracture 
[32–36] as well as micropillar compression [37] and splitting methods 
[38] were investigated and continuously improved. Specimens are 
typically prepared by focused ion beam (FIB) milling and tests per-
formed in scanning electron microscopes. This allows the assessment of 
hardness, strength, and fracture properties of individual grains as a 
function of crystal orientation or even specific grain boundaries. A 
comprehensive review on the deformation and fracture behavior of 
transition metal carbides was recently published by Naughton-Duszová 
et al. [39]. 

So far, only Zhang et al. [40] mentioned a measured strength value 
for the diamond/SiC grain boundary of about 700 MPa, while the 
interface contained graphite and aluminum carbide. A mean value for 
the tensile strength of the Si/SiC-interface in SiSiC materials of 4.3 ± 1.9 
GPa was determined by the same authors [41]. Scott [42] determined a 
wide range of bending strength values (2.9–10.4 GPa) for diamond/-
diamond interfaces in polycrystalline diamond materials produced by 
high pressure high temperature method. 

Therefore, it is necessary to characterize the process-dependent 
mechanical properties of the diamond/SiC interface in order to under-
stand the excellent wear behavior of these materials and allowing a 
comparison with other systems. 

Fig. 1. FESEM micrographs showing the individual components of the SiC bonded diamond material: (a) overview, (b–d) higher magnifications of the various 
regions showing the distribution of residual silicon, diamond as well as larger SiC grains and nanocrystalline (n-SiC) areas in the vicinity of SiC-diamond interfaces. 
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2. Experimental 

The silicon carbide bonded diamond composite was produced by 
silicon infiltration of pressed diamond preforms (dimensions 50 × 50 ×
5 mm3). The preform was prepared from bimodal diamond grain sizes of 
50 μm (70 vol-%) and 5 μm. The details of production are described in 
Refs. [20,26,27]. The material has a density of 3.29 ± 0.02 g/cm3. A 
diamond content of 49.3 ± 0.3 vol-% and a silicon content less than 5 
vol-% were measured on a reference sample by image analysis of ion 
beam polished samples. The biaxial strength of the material measured 
on reference samples was 505 ± 40 MPa using the ball on three balls 
method [20]. 

The microstructure of the material is shown in Fig. 1. The orientation 
relationship between diamond and SiC was investigated using electron 
backscatter diffraction (EBSD). The measurements, which are shown in 
Fig. 2, were carried out using a Nordlys-detector (Oxford instruments 
Ltd.) in the same area as the subsequent micromechanical testing. The 
analysis of the orientation between diamond and silicon carbide in the 
actual sample reveals the same orientation relationship between dia-
mond and 3C–SiC as observed in detailed investigations in Refs. [20,27]. 
The {111}-planes of the phases are parallel to each other with a rotation 
of 30◦ around (111) (Fig. 2). 

The sample used for micromechanical analysis (of ~ 5 × 3 × 1 mm3) 
was cut from a SiC bonded diamond plate (50 × 50 × 5 mm3) using the 
CEPHEUS laser marking system from Photon Energy GmbH (Germany). 
The system is equipped with a pulsed Nd:VO4 laser having a wavelength 
of 1064 nm and a pulse duration <15 ps. The laser cutting directions are 
indicated in Fig. 3a. Final surface polishing was carried out using a 
dedicated Ar+ ion milling system (TIC3X, Leica Microsystems, Ger-
many). A smooth surface was obtained after processing with 10 kV 
accelerating voltage and 3 mA Ar+ ion current for approximately 24 h. It 
should be noted that due to the high hardness of the material, conven-
tional mechanical grinding, sawing, and polishing techniques are 
inconvenient sample preparation procedures. 

On the polished surface, 13 grain boundary areas between diamond 
and SiC were chosen and the cantilever beams were cut using FIB- 
machining (Ga+ ions, 30 kV and 2–6 nA). The positions of the 

cantilevers are shown in Fig. 3b and c. The cross-section of the cantilever 
is pentagonal with an angle α of 35◦ (Fig. 4). 

The bending tests were carried out in a FIB/SEM Crossbeam Auriga 
(Zeiss, Germany) with an integrated Alemnis nanoindentation system 
(Alemnis, Switzerland) using a cono-spherical diamond tip (Synton- 
MDP, Switzerland). A constant displacement rate of 10 nm/s was chosen 
for loading during the experiments until fracture occurred. 

The bending stress σy at the top surface of the beam is calculated 
from the obtained load-displacement data using linear-elastic Euler- 
Bernoulli beam theory under the assumptions of an ideal pentagonal 
cross-section, a rigidly clamped beam and small displacements: 
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where F is the load, L the lever arm, which is defined by the distance 
between the loading point and the location of failure initiation (in most 
but not all cases fracture occurred at the diamond-SiC interface), Iy -the 
second moment of area, a - the distance from the centroid C of the cross 
section, B and W dimensions of the cantilever cross-section (see Fig. 4). 

3. Results 

The load-displacement curves of the cantilevers are given in Fig. 5, 
the calculated strength values, which are given in Table 1, were calcu-
lated using the maximum force value before unstable failure. The data 
reveal that the displacement curves depend linearly on the load up to the 
fracture of the cantilever. Exceptions are the two cantilevers C2 and C11 
(values in Table 1 in brackets), which do not show the catastrophic 
failure mode as the other samples but instead fail at considerably lower 
critical loads. The reason for this behavior is not completely clear. 
Intrinsic defects or sample preparation effects might cause the observed 

Fig. 2. Results of EBSD measurement of the 
composite. The analysis of the orientation 
between diamond and silicon carbide (re-
gion I, II and III) reveals a distinct orienta-
tion relationship. The {111}-planes are 
parallel to each other with a rotation of 30◦

around (111). This confirms the same 
orientation relationship between diamond 
and 3C–SiC in the actual sample as observed 
in detailed investigations in Refs. [20,27]. 
(For interpretation of the references to 
colour in this figure legend, the reader is 
referred to the Web version of this article.)   
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behavior at those interfaces. 
Detailed fracture analysis was carried out after testing to visualize 

fracture surfaces and to understand the fracture initiation behavior. 
Some typical fracture surfaces are presented in Figs. 6–9. Based on the 
analysis, the fracture behavior could be divided into 3 classes:  

- fracture at the interface diamond/SiC,  
- fracture in SiC grains and  
- fracture at the interface SiC/silicon. 

Fig. 3. Micrographs of the surface of the material (SiC (grey)//diamond (dark)) 
during sample preparation: 
a) Light microscopy image after the initial sample preparation step by laser 
cutting. The consecutive cutting directions are indicated by the white cross and 
arrow, 
b) SE overview image of the cantilevers (C1 – 13) cut at the interface by FIB, 
c) Higher magnification SE image of cantilevers C9 and C10. 

Fig. 4. a) SE image of a cantilever before loading. Important geometric dimensions are indicated within the image. The inclined interface between diamond and SiC 
is marked by a red arrow. b) sketch of the cantilever dimensions used for calculation of the area moment of inertia. The angle α was 35◦. 

Fig. 5. Load-displacement (a) and stress-displacement curves (b) of the 
different beams. 
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The classification is also shown in Table 1. 
In Fig. 6 the fracture surface of cantilever C7 is shown. The fracture 

starts clearly at the interface. The SiC/diamond interface of cantilever 7 
is straight indicating that it corresponds to a special orientation relation 
as shown in Fig. 2 and [20,27]. However, most of the fracture occurs not 
directly at the diamond surface but slightly in the SiC grain. This can be 
identified by the BSE contrast images acquired with an ESB (energy 

selective backscatter) detector (− 1.0 kV grid voltage. 1.5 kV acceler-
ating voltage) which is sensitive to the mean atomic number (Fig. 6 d). A 
very similar behavior was found also for the other specimens, which 
showed fracture at the SiC/diamond interface. 

In Fig. 7 the fracture surface of cantilever C9 is shown. This interface 
is different from C7 as it exhibits a certain roughness, which is charac-
teristic for interface regions consisting of nanocrystalline SiC in 
conjunction with residual Si (Fig. 1d) [20,27]. Most interestingly, it has 
the highest interfacial strength of 18.6 GPa. However, also in this case 
most of the fracture surface consists of SiC, i.e. the crack propagates in 
the SiC region near the interface. 

Micrographs of tested cantilever C12 are given in Fig. 8. The fracture 
does not initiate at the interface diamond/SiC. but in the SiC grain 
approximately 700 nm away from the interface. However, the crack 
propagates partly along the diamond/SiC interface in the lower part of 
the cantilever. 

The micrograph shows both kinds of interfaces: μm-sized SiC grains 
grown epitaxially on the diamond grain as well as an area consisting of 
nanocrystalline SiC (labeled as n-SiC). 

A different behavior is depicted in Fig. 9 for cantilever C6. Here, the 
fracture did not take place at the interface diamond/SiC, but at the 
interface Si/SiC. The crack propagates through both phases, Si and SiC. 
This indicates that this interface must have a lower strength compared to 
the diamond/SiC interface at the root of the cantilever, where tensile 
stresses at the cantilever top side are even higher because of a larger 
bending moment. Also cantilever C8 (not shown here) did not fracture at 
the SiC/diamond interface but within the SiC. The micrographs reveal 

Table 1 
Calculated bending strength of the different cantilevers and the assignment to 
the observed fracture location (SiC/Diamond interface, SiC phase, Si/SiC 
interface) (1 - including C11; 2) – fracture origin not entirely obvious).  

Cantilever Strength, GPa 

SiC/Diamond SiC Si/SiC 

C1 8.3   
C2  (1.9)  
C3 12.3   
C4 10.4   
C5 4.9   
C6   7.2 
C7 10.4   
C8  16.02) 16.02) 

C9 18.6   
C10 9.1   
C11 (2.4)   
C12  11.4  
C13 8.90   
Mean 10.4 (9.5)1   

Standard Deviation 4.0 (4.5) 1    

Fig. 6. SE micrograph sequence of cantilever C7(a–c) during the bending experiment. The fracture starts at the smooth diamond/SiC interface. However, most of the 
fracture occurs within the SiC and only partially at the diamond side as can be seen from the BSE image in (d). 

Fig. 7. BSE micrographs of tested cantilever C9. The fracture starts at the rough interface diamond/SiC consisting of nanocrystalline SiC (n-SiC, see also Fig. 1). 
However, most of the fracture occurs within the SiC area. 
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small Si inclusions within the SiC phase at the fracture origin, which may 
act as fracture initiation sites due to stress concentrations or increased 
residual tensile stresses in the SiC. 

4. Discussion 

In literature there is still an ongoing discussion concerning the na-
ture, composition, and properties of the interfaces in SiC bonded dia-
mond materials produced by reactive infiltration. This is due to the facts, 
that. 

- the preparation of the material takes place in nonequilibrium con-
ditions. Therefore, graphite forms if adequate conditions for silicon 
infiltration are not selected resulting in changed interfacial proper-
ties and in the reduction of the hardness of the material [20,25,27]. 
The main factors influencing the graphitization are the infiltration 
temperature, time, and the purity of the material [25,27]. Our pre-
vious investigations have shown that no graphitization can be 
observed under the applied manufacturing conditions.  

- impurities of Al or other metals seem to enrich at the interface to the 
diamond, resulting in Al3C4 or graphite formation. Both effects again 
reduce the strength of the interface [29]. Aluminum is beside iron 
and calcium a main natural contamination in technical silicon. So, 
with the use of silicon with a purity of 99.8 wt% the formation of 
Al4C3 precipitations can be prevented. 

To the best of our knowledge no detailed experimental analysis of the 
strength of the diamond/SiC interface was carried out so far. Therefore, 
the data presented are important for the understanding of the perfor-
mance of these materials. 

The observed strength of the diamond/SiC interface of 10.4 ± 4.0 
GPa (or 9.5 ± 4.5 GPa if the result of C11 is included) reveals a high 
interface strength, which is comparable to the values observed for dia-
mond, diamond/diamond- [42], SiC/Si-interfaces [41] or the strength of 
WC [39] measured under similar conditions (Table 2). 

The cantilevers were all prepared under the same ion milling con-
ditions and had approximately the same nominal dimensions. Slight 
differences in size such as length, width and cross sectional area were 
accounted for in the respective fracture mechanical equations and do not 
contribute to the observed variation between the strength values at 
failure. We, however, assume that the local phase composition, the 
inclination of the interface and the SiC-crystallite sizes all influence the 
interfacial strength and contribute to spatially varying stresses. These 
structural details determine the resulting maximum force values and 

Fig. 8. BSE micrographs of tested cantilever C12. The fracture does not start at the interface diamond/SiC but within the SiC.  

Fig. 9. BSE micrographs of tested cantilever C6. The fracture did not take place at the diamond/SiC interface, but at the interface Si/SiC.  

Table 2 
Comparison of the interfacial strength with literature data (1- Al carbide and 
graphite at the interface).  

Interface Method Number of 
samples 

Strength, GPa Source 

SiC/diamond Bending 8 10.4 ± 4.0 This 
work 

SiC/diamond Bending  appr. 0.71) [40] 
SiC/Si Tension  4.3 + 1.9 [41] 
Diamond grain Bending 2 Between 7.4 

and 12.2 
[42] 

Diamond/Diamond Bending 4 7.1 ± 2.9 (max. 
value 10.4) 

[42] 

WC/WC grain 
boundary without 
special orientation 

Bending 6 2.5–10 [39] 

WC/WC grain 
boundary(CSL Σ =
2) 

Bending 3 20–26 [39] 

WC/Co/WC Bending  2.5–4.5 [39]    

Grain 
boundary 
energy  

Diamond MD 
calculations  

5.3 J/m2 [43] 
Graphite  0.2 J/m2 [43] 
SiC/diamond  0.84 J/m2 [43] 
SiC  2.33 J/m2 [43]  
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therefore the strength as measured by the individual cantilevers. Site 
specific in-situ tests, such as micro-cantilever testing in combination 
with high resolution scanning electron microscopy imaging allow to 
differentiate between all these effects, which originate from the local 
microstructure. This causes the observed variation in strength values but 
shows at the same time the importance of localized testing techniques as 
presented in this study. 

In the publication of Naughton-Duszová et al. [39] the results on 
WC-Co materials determined under similar conditions were published 
for the interface strength of WC/WC as well as WC/Co grain boundaries. 
In this publication, it was shown that depending on the nature of the 
interface different values were observed. For low energy grain bound-
aries for example CSL (Σ = 2), higher bending strength could be 
observed in comparison to boundaries without special orientations. 

Also, Scott [42] measured beside interfacial bending strengths of 
7–10.4 GPa also low values of 2–3 GPa. The reason for this large gap was 
not completely clear. 

High values were observed not only for the epitaxially grown inter-
face, but also for rough interfaces containing nanocrystalline SiC and Si. 
This reveals, that also this type of interface shows high strength. 

The observed values are more than 10 times higher than the pub-
lished strength values of 700 MPa for graphite and Al carbide containing 
diamond/SiC-interfaces [40]. The difference is probably linked to the 
clean epitaxial grown interfaces in the here investigated material. 

Based on the observation of the partial failure of the cantilevers at 
the Si/SiC interfaces or within the SiC, it is clear that the diamond/SiC- 
interface in this specimen must be as strong or even stronger than the Si/ 
SiC interface. Whenever fracture occurred in the SiC phase or at the 
interface Si/SiC, the critical bending stress was lower than the bending 
stress acting at the interface diamond/SiC because the bending stress is 
the highest in the vicinity of the cantilever support where the SiC/dia-
mond interfaces were placed. 

Only two measured values are available for the Si/SiC-interface. 
Therefore, the interpretation must be made with caution. However, 
they seem to indicate similar strength levels as measured by Hsu et al. 
[41]. 

In [43] the fracture energy distributions of SiC, 
diamond/SiC-interfaces, diamond and graphite were calculated using 
Molecular Dynamics (MD)-calculations (Table 2). The mean value for 
diamond/SiC interfaces was calculated to be only 1/6 of the value of 
diamond and 1/3 of the values of SiC. In this context, our results suggest 
that these values are too low. 

Simple geometrical considerations (assuming ball-like diamond 
particles; Fig. 10) and the experimentally observed complete trans-
granular fracture of diamond in the investigated material [20] suggest 
that the interfacial energy must be larger than ½ of the fracture energy of 
diamond, otherwise the crack along the interface would be energetically 
more favorable: 

γinterface2
πd2

2
> γdiamond2

πd2

4  

γinterface >
γdiamond

2 

In the reported calculated interfacial structures [43] graphitic layers 
or clusters were observed, which were not found by TEM investigations 
in our material. This could be a reason for the observed differences. In 
addition, it must be noted that the boundary is formed in a kinetic mode. 
Once formed, Si–C bonds on the diamond surface are hard to break due 
to the high activation energy, which kinetically hampers a further 
transformation of the interface towards equilibrium. 

Even if graphite directly forms at the interface, it grows epitaxially 
[20,27]. The inherently strong graphene sheets are oriented perpen-
dicular to the interface. Therefore, the rupture of the interface means 
that the bonds inside the graphene sheets must be broken, which needs 
much more energy than the simple separation of the sheets (if graphene 
layers are parallel to the interface). The calculated interface energy of 
0.2 J/m2 in Ref. [43] corresponds to the case of separating graphene 
layers. The energy of bonds in the graphene layers is even higher than 
the C–C bonds in diamond. However, the density of bonds is lower. 

It must be mentioned that the oxidation behavior of the material 
proved the existence of very local direct diamond/diamond contacts 
(size typical less than 1 μm), which were formed during the preform 
preparation [44]. At these local interfacial areas, the bond between the 
diamond consists only of glassy or graphite like carbon. These few 
contacts have probably low strength. However, their dimensions were 
only in the sub μm range and will not act as macroscopic defect sites but 
could influence the behavior on the microscale. This could be the reason 
for the observed low strength of cantilever 11. 

The high strength of the bonding between SiC and diamond is also 
supported by the fact that the crack propagates mostly in the SiC and not 
directly at the interface. The crack deflects out of the interface which 
may be due to the SiC phase being under tension, while the diamond and 
silicon in these materials are under compression [45]. Furthermore, the 
stress in the micro-cantilevers is not homogeneously distributed since 
tensile stresses act at the top and continuously become compressive 
towards the lower beam side, passing through the neutral axis. Inclined 
and uneven interfaces may additionally alter the crack propagation 
behavior. Finally, formed stacking faults in the SiC may influence the 
kinetics of the crack propagation. 

5. Conclusions 

SiC-bonded diamond materials produced by pressureless reactive 
infiltration of diamond preforms with liquid Si show excellent hardness, 
wear resistance and high thermal conductivity. All these properties are 
essentially determined by the properties of the interface in addition to 
the high achievable diamond volume content of approx. 50 vol%. 
Depending on the conditions of silicon infiltration the composition, 
microstructure and properties of the interface can change. The material 
investigated here shows no significant precipitation of graphite at the 
grain boundaries, which are characterized by an epitaxial growth of the 
reactively formed SiC grains on diamond. In addition, there are areas 
with nanocrystalline SiC and residual silicon near the interface. No 
significant difference in strength was found for both types of grain 
boundary regions within the scatter range and the limited number of 
measured values (eight specimens). More extensive investigations may 
possibly lead to a distinction here. The determined value of 10.4 ± 4.0 
GPa agrees well with those measured on polycrystalline diamond [42], 
indicating the high strength of the interface. 

The strength values determined for the interface in this work show 
values similar to those found for the cantilevers broken in the SiC phase 
or at the SiC/Si interfaces. 

All these data show that with an optimal manufacturing technology 
and purity of the material clean diamond-SiC interfaces can be repro-
ducibly achieved in pressureless produced SiC bonded diamond mate-
rials, which are a key factor for preserving enhanced wear properties of 

Fig. 10. Schematic view of the geometry of the intergranular and trans-
granular fracture. 
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these materials. 
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strain-rate jump tests for determining the local strain-rate sensitivity in 
nanocrystalline Ni and ultrafine-grained Al, J. Mater. Res. 26 (2011) 1421–1430, 
https://doi.org/10.1557/jmr.2011.156. 
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