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Abstract: Continuous silicon carbide fiber reinforced silicon carbide matrix (SiCf/SiC) composites are 
attractive candidate materials for aerospace engine system and nuclear reactor system. In this paper, 
SiCf/SiC composites were fabricated by polymer infiltration and pyrolysis (PIP) process using KD-S 
fiber as the reinforcement and the LPVCS as the precursor, while the BN interface layer was 
introduced by chemical vapor deposition (CVD) process using borazine as the single precursor. The 
effect of the BN interface layer on the structure and properties of the SiCf/SiC composites was 
comprehensively investigated. The results showed that the BN interface layer significantly improved 
the mechanical properties of the KD-S SiCf/SiC composites. The flexure strength and fracture toughness 
of the KD-S SiCf/SiC composites were evidently improved from 314±44.8 to 818±39.6 MPa and 8.6± 
0.5 to 23.0±2.2 MPa·m1/2, respectively. The observation of TEM analysis displayed a turbostratic 
structure of the CVD-BN interface layer that facilitated the improvement of the fracture toughness of 
the SiCf/SiC composites. The thermal conductivity of KD-S SiCf/SiC composites with BN interface 
layer was lower than that of KD-S SiCf/SiC composites without BN interface layer, which could be 
attributed to the relative low thermal conductivity of BN interface layer with low crystallinity.   

Keywords: silicon carbide (SiC); composites; interface layer; polymer infiltration and pyrolysis (PIP); 
boron nitride (BN) 

1  Introduction 

Silicon carbide (SiC) is a promising candidate for many 
high-temperature applications such as aerospace engine 
system, nuclear fusion and fission reactor system, catalyst 
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carrier, and semiconductor element, owing to its excellent 
properties including high hardness, good oxidation 
resistance, high thermal conductivity, outstanding stability 
in severe environment, and low induced radioactivation 
under neutron irradiation [1–3]. However, the brittle 
character of the monolithic SiC hampers its direct 
utilization as high-temperature structure materials in 
aerospace and nuclear systems.  

In order to get over the brittle character of monolithic 
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SiC, the continuous SiC fiber is introduced into 
monolithic SiC as the reinforcement, which can be 
defined as continuous SiC fiber reinforced SiC matrix 
(SiCf/SiC) composites. SiCf/SiC composites have the 
advantages of low density, high specific strength/ 
modulus, thermal-shock resistance, and non-catastrophic 
mode of failure. Meanwhile, SiCf/SiC composites also 
possess most of the inherent character of monolithic 
SiC [4–8].       

Up to date, several methods have been applied to 
fabricate SiCf/SiC composites, such as chemical vapor 
infiltration (CVI) [9–11], polymer infiltration and 
pyrolysis (PIP) [12–14], melt infiltration (MI) [15–19], 
and nano-infiltration and transient eutectoid (NITE) 
[20–22]. Compared to other methods, the PIP process 
has its advantages in fabrication of large-scale 
components with complex shape, composition design, 
and microstructural control. However, the conventional 
PIP process using polycarbosilane (PCS) as precursor 
has many defects including high porosity, low 
densification efficiency, long fabrication period, and high 
fabrication cost. In order to overcome these problems, 
new precursor has been developed to fabricate SiC 
matrix in PIP process, such as allylhydridopolycarbosilane 
(AHPCS) and LPVCS [13,14,23,24].    

Moreover, the kinds of SiC fibers remarkably affect 
the preparation and properties of the SiCf/SiC composites. 
So far, three generations of SiC fibers have been 
developed by optimizing their composition and 
microstructure. The thermal resistance of the third 
generation of SiC fibers (including Hi-Nicalon-S, 
Sylramic and Tyranno SA) has achieved 1800 ℃ due 
to their low oxygen content and high crystallinity 
[25,26]. Recently, the National University of Defense 
Technology (NUDT) in China has developed the third 
generation of SiC fibers, which was named as KD-S 
SiC fibers. The studies on the SiCf/SiC composites 
using Hi-Nicalon-S, Sylramic and Tyranno SA as 
reinforcement have been widely reported [27–31]. 
However, the research on the KD-S SiC fiber using as 
reinforcement in the SiCf/SiC composites has been 
barely mentioned.     

Additionally, the interface layer, which connects the 
fiber and matrix, plays an important role in determining 
the properties of the composites. The interface layer 
not only prevents damage of the fiber during the 
fabrication process, but also transfers the load from the 
matrix to the fiber [32]. The pyrolytic carbon (PyC) 
and hexagonal boron nitride (h-BN) are considered as 

the effective interface layers for the SiCf/SiC composites 
thanks to their layered microstructure. However, the 
PyC interface layer is easily oxidized in oxidizing 
atmosphere even at lower temperature, resulting in the 
degradation of the mechanical properties of the 
SiCf/SiC composites. The BN interface layer will 
effectively improve the oxidation resistance of the 
SiCf/SiC composites, because BN can be oxidized into 
vitreous B2O3 at ~800 ℃. The self-healing feature of the 
vitreous B2O3 hampers further oxidation of SiCf/SiC 
composites [33]. Several methods have been developed 
for fabrication of BN interface layer such as chemical 
vapor deposition (CVD) and dip-coating. However, the 
mostly applied method is CVD process due to the 
poorer uniform structure and composition purity of BN 
interface layer fabricated by dip-coating process 
[34–37]. Conventional CVD process for fabrication of 
BN adopts BX3–NH3 (X can be F, Cl, or Br) as growth 
precursor. However, the byproducts such as HF and 
HCl cause the degradation of SiC fiber because of their 
strong corrosion. Many born-organics including 
H3BN(C2H5)3, H3BNH(C3H3)2, and B3N3(CH3)9 also 
can be utilized as precursors to deposit BN interface 
layer. However, C and O impurities could be easily 
introduced into the CVD-BN interface layer. Recently, 
borazine (B3N3H6) has been used as precursor for 
fabricating BN coating by Li et al. [38] and Gao et al. 
[39]. The borazine is a promising single precursor for 
CVD-BN due to its boron–nitrogen stoichiometry without 
impurity element. However, the BN interface layer 
fabricated by CVD process using borazine as precursor 
has not been reported in the studies on the SiCf/SiC 
composites.      

In this work, in order to investigate the effect of the 
BN interface layer on the structure and properties of 
the SiCf/SiC composites, BN interface layer was 
fabricated by CVD process using borazine as the single 
precursor. Additionally, KD-S fiber was adopted as the 
reinforcement, and LPVCS was utilized as the polymer 
precursor for the fabrication of SiCf/SiC composites.  

2  Experimental procedure  

The KD-S SiC fibers (reinforcement) were provided by 
NUDT. General properties of the KD-S fibers are 
listed in Table 1. Firstly, the three-dimensional four- 
directional (3D4d) KD-S SiC fiber fabrics were braided 
by three-dimensional four-step braiding technique. The  
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Table 1  Properties of KD-S SiC fiber 

SiC  
fiber 

C/Si 
atomic 
ratio 

Oxygen 
content 
(wt%) 

Bulk 
density 
(g/cm3)

Diameter 
(μm) 

Tensile 
strength 
(GPa) 

Tensile 
modulus 

(GPa)

KD-S 1.05 1.0 2.85 11 2.6 320 
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fiber volume fraction was approximately 50% (Key 
Laboratory of Advanced Textile Composite Materials, 
Tianjin Polytechnic University, Tianjin, China).  

Then, BN interface layer was introduced into the 
SiC fiber fabrics by CVD at 1100 ℃ for 2 h in a 
vertical hot-wall reaction system. Borazine was adopted 
as the single source precursor of BN interface in CVD 
process. The borazine adopted in this paper was 
synthesized and purified according to Li et al.’s previous 
work [39]. The liquid precursor borazine was contained 
in a bubbler, which was maintained at 0 ℃ during the 
CVD process. The borazine was delivered from the 
bubbler to the reaction furnace using nitrogen (N2, 
99.999%) as the carrier and dilute gas. The flow rate of 
gas mixture (borazine and N2) was maintained at 800 
sccm dosed controlled by gas mass flow meter. The 
total pressure of CVD process was kept at 250 Pa 
using automatic pressure controller. Finally, LPVCS 
(provided by NUDT) with a viscosity of 20 mPa·s at 
room temperature was used as the SiC matrix precursor, 
which was the mixture of 2,4,6,8-Tetraviny-2,4,6,8- 
Tetramethylcyclotetrasiloxane(V4) and liquidpolycar-
bosilane (LPCS) with a weight ratio of 0.6:1. The BN 
coated KD-S SiC fiber fabrics were impregnated with 
LPVCS via vacuum infiltration for 24 h, and a thermal 
pressure-assisted (3 MPa) curing procedure was applied 
after the first impregnation with 1 ℃/min up to 300 ℃. 
Then, the fabrics were heated up to 1200 ℃ with a 
heating rate of 10 ℃/min in an inert argon atmosphere 
for 30 min. Subsequently, the repetition of impregnation 
and pyrolysis procedure was finished until the weight 
increase of the composites was less than 1%. The process 
flow is shown in Fig. 1.   

The morphologies of the KD-S SiC fiber with BN 

interface layer were observed using field emission 
scanning electron microscopy (FESEM, HITACHI 
UHR SU8010, Japan). The chemical bonds of the 
KD-S SiC fiber with and without BN interface layer 
were analyzed by Fourier transform infrared 
spectroscopy (FTIR, Thermo Fisher Scientific Nicolet 
6700, USA). The KD-S SiC fibers with and without 
BN interface layer were ground into powder, and then 
compacted into pellets with KBr for the FTIR analysis.  

The single filament tensile strength and modulus of 
the KD-S SiC fiber with and without BN interface layer 
were measured using a single filament strength electronic 
tester (TestometrixMicro350, UK). The test span was 
25 mm and the test speed was 5 mm·min–1 according to 
ASTMD 3379-75. The sample quantity of the single 
filament tensile strength test was more than 50. 

The density and open porosity of the KD-S SiCf/SiC 
composites were measured by Archimedes principle 
using kerosene as medium. The flexural strength of the 
KD-S SiCf/SiC composites was measured by three-point 
bending method at room temperature. The dimension 
of the test sample was 2.5 mm (H) × 3.5 mm (B) × 
40 mm (L). The span length was 30 mm, and the 
crosshead speed was 0.5 mm/min. The fracture toughness 
of the KD-S SiCf/SiC composites was measured by 
single-edged notch beam method at room temperature. 
The dimension of the test sample was 5 mm (H) × 
2.5 mm (B) × 40mm (L). The span length was 30 mm, 
the notch depth was 2.5 mm, and the crosshead speed 
was 0.05 mm/min. Both tests were performed on a 
universal testing machine (C45.105, MTS, USA). The 
numbers of samples for the three-point bending and 
single-edged notch beam tests were 5 and 5, respectively. 
The fracture surface and microstructure of the KD-S 
SiCf/SiC composites were examined using FESEM. 
The thermal diffusivity, , was measured using flash 
method at room temperature. The size of specimens for 
thermal diffusivity was 12.7 mm in diameter and 
2.5 mm in thickness. The specific heat, Cp, was tested  

 

 
 

Fig. 1  Flow chart of the fabrication process of the KD-S SiCf/SiC composites. 
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by means of differential scanning calorimetry, using 
single-crystal alumina as a reference material. The 
thermal conductivity, , was calculated by the formula 
 = Cp. The microstructure of the KD-S SiCf/SiC 
composites with BN interface layer was examined using 
high resolution transmission electron microscopy 
(HRTEM, JEOL JEM 2100). The TEM specimens were 
prepared utilizing the focused ion beam (FIB) method 
by FEI Helios Nanolab 600 Dual Beam FIB/SEM. 

3  Results and discussion 

The morphologies of the BN interface layer fabricated 
by CVD process using borazine as the single precursor 
are shown in Fig. 2. As can be seen, the BN interface 
layer deposited on surface of the KD-S SiC fiber is 
uniform and continuous, and the thickness is about 
400 nm. It also can be seen that the BN interface layer 
surrounds tightly on the surface of the KD-S SiC fiber. 
It indicates that the BN interface layer fabricated by 
CVD process has a good thermal matching with the 
KD-S SiC fiber. Compared to the BN coating fabricated 
by dip-coating process, the surface of BN coating on 
the KD-S SiC fiber reveals that the BN interface layer 
prepared by CVD process is more smooth and dense.  

FTIR was utilized to confirm the phase composition 
of BN interface layer deposited on the KD-S SiC fiber 
(see Fig. 3). The absorption peaks around 1080, 830, 
and 460 cm–1 are detected in both as-received SiC fiber 
and BN-coated SiC fiber, attributed to Si–O–Si stretching 
vibration, Si–C stretching vibration, and Si–O bending 
vibration, respectively. The observation of characteristic 
absorption bands for Si–O–Si and Si–O implies that 
the KD-S SiC fiber has a certain amount of oxygen, 
which exists in the form of Si–C–O phase within the 
KD-S SiC fiber. The peaks around 1380 and 810 cm–1 
are detected for the KD-S SiC fiber deposited with BN 
interface layer, which are attributed to B–N in-plane 
stretching vibrations and B–N–B out-of-plane bending 
vibrations, respectively [39]. It indicates that BN 
interface layer prepared by CVD process using borazine 
as the single precursor is typical h-BN. However, 
compared to the well-crystallized h-BN, the absorption 
band around 1380 and 810 cm–1 is evidently broad. It 
means that the BN interface layer deposited at 1100 ℃ 
is partially ordered h-BN, which is confirmed by 
HRTEM observation in the following section. 

The single filament mechanical properties of KD-S 

SiC fiber with and without BN interface layer are listed 
in Table 2. The values indicate that the as-received 
KD-S SiC fiber has a tensile strength of 2.61±0.77 GPa 
and tensile modulus of 284±35 GPa, which is consistent 
with the values listed in Table 1. After the KD-S SiC 
fiber is deposited with BN interface layer by CVD 
process, the tensile strength of the KD-S SiC fiber 
slightly decreases, while the tensile modulus slightly 
increases. It means that the CVD process has little 
effect on the single filament mechanical properties of 
KD-S SiC fiber due to its high thermal stability. 

The properties of KD-S SiCf/SiC composites with 
and without BN interface layer are shown in Table 3. 
The density and open porosity of the KD-S SiCf/SiC 
composites with and without BN interface layer are 
close to each other (the density and open porosity of 
the composites are approximately 2.33 g/cm3 and 6%, 
respectively). The open porosity is significantly lower 

 

 
 

Fig. 2  SEM images of KD-S SiC fiber with BN interface 
layer. 

 

 
 

Fig. 3  FTIR spectra of KD-S SiC fiber with and without 
BN interface layer.  

 
Table 2  Single filament mechanical properties of 
KD-S SiC fiber 

Fiber Tensile strength (GPa) Tensile modulus (GPa) 

As-received 2.61±0.77 284±35 

BN interface 2.38±0.44 288±17 
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Table 3  Properties of the KD-S SiCf/SiC composites with and without BN interface layer at room temperature 

Interface layer Density (g/cm3) 
Open porosity  

(%) 
Flexural strength 

(MPa) 
Elastic modulus 

(GPa) 
Fracture toughness 

(MPa·m1/2) 
Thermal conductivity 

(W·m–1·K–1) 

Without BN 2.34 6.1 314±44.8 145±6.6 8.6±0.5 3.06 

With BN 2.33 5.8 818±39.6 137±14.1 23.0±2.2 2.34 

 
than that of the SiCf/SiC composites fabricated by PIP 
process using PCS as the polymer precursor [40]. The 
porosity of the SiCf/SiC composites is mainly caused 
by the gas evolution and volume shrinkage during the 
pyrolysis of the polymer precursor. Compared with the 
PCS, the open porosity of the SiCf/SiC composites 
fabricated with LPVCS as the polymer precursor is 
relatively low, due to the superior densification efficiency 
of the LPVCS. Moreover, the preparation period of PIP 
process is remarkably shortened using the LPVCS as 
precursor, resulted from the LPVCS with low viscosity 
and high ceramic yield.  

As shown in Table 3, the KD-S SiCf/SiC composites 
with BN interface layer exhibit better mechanical 
properties comparing to the KD-S SiCf/SiC composites 
without BN interface layer. The flexure strength and 
fracture toughness of the KD-S SiCf/SiC composites 
are evidently improved from 314±44.8 to 818±39.6 MPa 
and 8.6±0.5 to 23.0±2.2 MPa·m1/2 respectively, owing 
to the introduction of BN interface layer. It indicates 
that the BN interface layer will weaken the fiber–matrix 
interface bonding, which can prevent the cracks in the 
matrix propagating to the SiC fiber and damaging the 
SiC fiber. However, the elasticity modulus of KD-S 
SiCf/SiC composites with BN interface layer is close to 
that of KD-S SiCf/SiC composites without BN interface 
layer, which means that the BN interface layer has 
little effect on the elasticity modulus of KD-S SiCf/SiC 
composites.  

Table 3 also shows that the thermal conductivity of 
KD-S SiCf/SiC composites with BN interface layer is 
lower than that of KD-S SiCf/SiC composites without 
BN interface layer. It indicates that the BN interface 
layer hinders the transmission of thermal energy from 
matrix to fiber, which is due to the low thermal 
conductivity of BN interface layer with poor 
crystallization.  

Figure 4 shows the typical load–displacement curves 
of KD-S SiCf/SiC composites with and without BN 
interface during the three-point bending test. According 
to Fig. 4, the load on the KD-S SiCf/SiC composites 
without BN interface decreases sharply as reaching the 
peak value, which exhibits a catastrophic and brittle 

mode. It is attributed to the strong fiber–matrix interface 
bonding, which results in loosing toughening function 
of the SiC fiber for SiCf/SiC composites because the 
SiC fibers are clipped by the cracks propagated from 
the SiC matrix. However, the load–displacement curve 
of the KD-S SiCf/SiC composites with BN interface 
exhibits a standard toughened fracture behavior, and 
fails non-catastrophically. After the load on the KD-S 
SiCf/SiC composites with BN interface reaches the 
peak value, the load decreases in a step development 
tendency as the displacement increases.  

Figure 5 shows the fracture morphologies of the 
KD-S SiCf/SiC composites with and without BN 
interface layer after bending test. As shown in Figs. 5(a) 
and 5(b), the fracture surface of the KD-S SiCf/SiC 
composites without BN interface layer is very flat, and 
no pulled-out fibers can be observed. It indicates that 
the KD-S SiCf/SiC composites without BN interface 
layer have a strong interfacial bonding between the 
SiC fibers and SiC matrix. This can be attributed to the 
rough surface characteristics of as-received KD-S SiC 
fibers, which results in the strong physical interfacial 
bonding with PIP SiC matrix due to the mechanical 
bond in interfacial region. On the other hand, for the 
SiC fibers without interface layer, the strong interfacial 
bonding between fibers and matrix is caused by the 
diffusion reaction between the SiC fibers and LPVCS 
during the process of PIP SiC matrix. The strong 
interfacial bonding prevents the cracks to deflect as the 
matrix cracks propagate to the interfacial region between 
fibers and matrix, which remarkably reduces the fracture 
absorbing energy of SiCf/SiC composites. This is 
consistent with the low fracture toughness of the KD-S 
SiCf/SiC composites without BN interface layer, 
confirmed by the load–displacement curve during the 
three-point bending test (see Fig. 4). 

Furthermore, SiC fibers without interface layer may 
be damaged by the reaction, which leads to the 
reduction of SiC fiber strength. In general, the strength 
of interfacial bond and fiber mainly determines the 
mechanical performance of the continuous fiber reinforced 
ceramic matrix composites (CMCs). Compared to the 
KD-S SiCf/SiC composites with BN interface layer,  
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Fig. 4  Load–displacement curves of the KD-S SiCf/SiC 
composites with and without BN interface layer. 
 

the KD-S SiCf/SiC composites without BN interface 
layer show lower mechanical performance, which is 
attributed to the failure of fiber reinforced mechanism 
due to the strong interfacial bonding and low fiber 
strength. 

Moreover, it can be seen that a small number of 
pores with different sizes present in the KD-S SiCf/SiC 
composites without BN interface layer (Fig. 5(a)). This 
is due to the gas release and volume shrinkage during 
the pyrolysis process of the LPVCS. These pores can 
become the fracture source when the SiCf/SiC composites 
bearing external load and cracks are generated in the 
matrix. In order to improve the mechanical properties 
of the PIP SiCf/SiC composites, the pores in the SiC 
matrix must be reduced to minimum.  

In contrast, the fracture surface of the KD-S SiCf/SiC 
composites with BN interface layer is relatively uneven 
and shows obvious fiber pull-out (Figs. 4(c) and 4(d)). 
Moreover, the pull-out fibers have a long pull-out 
length, which indicates that the SiC fibers have high 
strength retention due to the protective effect of BN 
interface layer during the PIP process. It also indicates 
that the BN interface layer weakens the interfacial 
bonding between fibers and matrix, demonstrated by 
the observation of pull-out fibers covered with a certain 
amount of BN interface layer (Fig. 5(d)). The BN 
interface layer leads to a proper bonding strength between 
fibers and matrix, which results in the pseudo-ductile 
fracture mechanism of the SiCf/SiC composites through 
crack deflecting and branching behavior.   

Figure 6 shows the TEM images and selected-area 
electron diffraction (SAED) patterns for each constituent 
of the KD-S SiCf/SiC composites with BN interface 
layer. The bright field TEM image taken on the cross- 

sectional specimen is presented in Fig. 6(a). The darker 
and brighter grey regions are SiC fiber, SiC matrix, and 
BN interface layer, respectively. It can be seen that the 
surface of SiC fiber is covered with uniform BN 
interface layer with a thickness of ~400 nm, which is 
consistent with the observation in Fig. 2. In addition, 
the BN interface layer is well bonded to the SiC fiber. 
It further indicates that the BN interface layer has 
similar thermal expansivity with the KD-S SiC fiber.  
 

 
 

Fig. 5  Fracture morphologies of the KD-S SiCf/SiC 
composites (a, b) without and (c, d) with BN interface 
layer. 

 

 
 

Fig. 6  TEM images and SAED patterns for each 
constituent of the KD-S SiCf/SiC composites with BN 
interface layer: (a) bright field TEM image taken on the 
cross-sectional specimen, (b) SiC fiber, (c) BN interface, 
and (d) SiC matrix.  
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However, there is a gap appearing near the upper left 
corner of Fig. 6(a), which may be caused by peeling of 
the BN interface layer during the FIB preparation 
process of TEM sample. As shown in Fig. 6(b), clear 
diffraction spots and rings are observed in the SAED 
pattern, and the diffraction rings correspond to the 
(111), (220), and (311) planes of the β-SiC phase from 
the inner to outer part. The observation indicates that 
the KD-S SiC fiber has a polycrystalline structure. 
Moreover, Fig. 6(b) shows that the β-SiC of the KD-S 
SiC fiber has twinning growth. And the distance 
between lattice planes is measured to be 0.25 nm, 
which is indexed as the (111) plane of the β-SiC. Also, 
it can be found that the grain size of β-SiC can reach 
16 nm. It confirms that the degree of crystallization of 
the KD-S SiC fiber is higher than that of KD-I and 
KD-II SiC fibers [14,41]. Figure 6(c) shows the 
HRTEM image and SAED pattern of the BN interface 
layer. The textured BN shows a random rotation in the 
amorphous region, which is identified as the h-BN 
nanocrystal with a (002) lattice space of 0.34 nm. This 
result indicates that the structure of the BN interface 
layer is turbostratic, which means that the crystallization 
degree of the BN interface layer is lower. The observation 
is confirmed by the SAED pattern of the BN interface 
layer. The poor crystallinity of the BN interface layer 
will significantly affect the phonon free path and 
hinder the phonon scattering [42]. So the KD-S 
SiCf/SiC composites with BN interface layer have shown 
lower thermal conductivity (Table 2). Additionally, the 
layered structure of textured BN enables BN interface 
layer with the required mechanical performance of 
interface in CMCs. This is because the debonding 
energy of the layer structure is low, which facilitates 
the deflection and divarication of cracks generated 
from the matrix [38]. Therefore, the BN interface layer 
with layered structure improves the fracture toughness 
of the SiCf/SiC composites. As shown in Fig. 6(d), the 
HRTEM image of the SiC matrix indicates that the SiC 
matrix fabricated at 1200 ℃ possesses typical amorphous 
structure. And the SAED pattern also exhibits diffuse 
halos, which demonstrates that the SiC matrix has poor 
crystallinity. 

4  Conclusions  

The CVD-BN interface layer deposited on surface of 
the KD-S SiC fiber owned a uniform and continuous 

structure. The tensile strength of the KD-S SiC fiber 
slightly decreased and the tensile modulus slightly 
increased, as the KD-S SiC fiber was deposited with 
BN interface layer by CVD process.  

The KD-S SiCf/SiC composites with and without 
BN interface layer had similar density and open 
porosity values (approximately 2.33 g/cm3 and 6%, 
respectively). The open porosity was lower than that of 
SiCf/SiC composites prepared by PIP process using 
PCS as the precursor. LPVCS has higher densification 
efficiency. 

The flexure strength and fracture toughness the 
KD-S SiCf/SiC composites were evidently improved 
from 314±44.8 to 818±39.6 MPa and 8.6±0.5 to 23.0± 
2.2 MPa·m1/2, respectively. The BN interface layer 
significantly improved the mechanical properties of the 
KD-S SiCf/SiC composites. However, the thermal 
conductivity of KD-S SiCf/SiC composites with BN 
interface layer was lower than that of KD-S SiCf/SiC 
composites without BN interface layer, which can be 
attributed to the low thermal conductivity of BN interface 
layer with poor crystallinity.  

The KD-S SiC fiber had a typical polycrystalline 
structure, and the SiC matrix fabricated by PIP process 
at 1200 ℃ showed amorphous structure. The turbostratic 
structure of BN interface layer facilitated the improvement 
of the fracture toughness of the SiCf/SiC composites.  
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