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Abstract: Reactive melt infiltration (RMI) is one of the most effective methods to prepare highly dense ceramic 

matrix composites. The melt infiltration and the formation of composites are mainly determined by the pore structure 

of preforms. Here, SiC fiber reinforced SiC matrix composites (SiCf/SiC) were prepared by infiltrating Si melt into 

carbon-contained preforms with various pore structures. Effects of pore structure on the melt infiltration and 

received SiCf/SiC composites were investigated. The results indicated that the preforms with more homogeneous pore 

size could lead to more sufficient melt infiltration, and also resulted in fewer residual pores and better mechanical 

properties in the composites. This study is expected to provide important guidance for the pore structure regulation 

in the fabrication of RMI-composites. 
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kinetics 

Due to obvious advantages of fast densification and 
low cost, reactive melt infiltration (RMI) has become one 
of the most attractive techniques in the fabrication of cer-
amic and ceramic-matrix composites[1-2]. Particularly, 
increasing research focuse on the fabrication of SiC 
monolithic and SiC-based composites by RMI method, 
where Si or Si-based alloy melt is infiltrated into porous 
carbon preforms and SiC phase is in-situ formed through 
the reaction between them[3-4]. During RMI process, a 
porous preform with specific pore structure is con-
structed, and then a highly reactive melt is infiltrated into 
the preform, forming the ceramic matrix through the 
in-situ reaction[5-7]. Both the microstructure and the 
properties of the received materials can be tailored by 
adjusting the pore structures of the preforms. This gives 
high flexibility for RMI method to optimize the obtained 
materials. 

Research proved that melt infiltration kinetics is 

strongly dependent on the pore structure of preforms[8-9]. 
Washburn equation[10] indicates that the square of melt in-
filtration depth is proportional to the pore size. It is worth 
noting that Washburn equation does not consider the cha-
nge of pore size. Actually, RMI is a complex process in-
terwoven with melt infiltration and chemical reaction[11]. 
For the most basic RMI process of Si melt infiltrating 
porous carbon to form SiC matrix, the reaction between 
Si melt and carbon leads to the formation of SiC product 
layer on the pore wall. The reaction layer thickens grad-
ually with infiltration time, leading to obvious shrinkage 
and even closure of the pores[12-13]. Therefore, the reac-
tion can impede the infiltration when the pore closure 
occurs.  

In addition to pore closure, inhomogeneity of pore str-
ucture is another important factor affecting the melt infil-
tration. As for fibrous preforms prepared based on woven 
fiber bundles, where inter-bundle pores are usually much 
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larger than intra-bundle pores, uniform melt infiltration is 
hardly realized due to the inhomogeneous pore struc-
ture[14]. Our previous study[15-16] indicated that the melt 
infiltrates fibrous preforms roughly by two steps: infil-
trates into the inter-bundle pores firstly and then infil-
trates the smaller intra-bundle pores. The stepwise melt 
infiltration caused by the inhomogeneous pore structure 
can lead to unreacted reactant in the as-received ma-
terials. To mitigate the pore structure inhomogeneity of 
fibrous preform, Zhong et al[17] impregnated carbon fiber 
preforms with a blend of phenolic resin and pore former, 
and then fabricated Cf/SiC composites by infiltration of 
Si melt. The research indicates that sufficient melt infil-
tration occurs and little unreacted silicon remains as the 
pore size homogenizes to 1.8 μm. So far, a lot of rese-
arches aimed at tailoring the pore structure of preforms 
to optimize the microstructure and properties of mat-
erials[18-20], while how the pore structure affects the melt 
infiltration and the final materials still remains un-known.  

In present study, SiC fibrous preforms were prepared 
by slurry impregnation(SI), and the pore structure was 
adjusted through different impregnation treatments. The 
effects of pore structure on the melt infiltration and the 
as-received SiCf/SiC composites were studied in detail. 
Compared to phenolic resin impregnation, the preform 
obtained by polymer blend (organic pore former+phen-
olic resin) impregnation showed more homogenous pore 
structure and more sufficient Si melt infiltration, thus re-
sulting in better mechanical properties of the composites. 
Besides, the infiltration kinetics in terms of pore struc- 
ture was investigated mathematically, which further con- 

 

Table 1  Different impregnation treatments to the preforms 

Preform Preparing process 
Further 

impregnation 
Composites

Pre-1 Slurry impregnation None Com-1 

Pre-2 Slurry impregnation Pure PF Com-2 

Pre-3 Slurry impregnation Polymer blend Com-3 

firms that the infiltration is controlled by pore structure. 
This study can provide guidance for optimizing RMI- 
derived composites by pore structure adjustment. 

1  Experimental procedure 

1.1  Materials and process 
A schematic of material preparation is given in Fig. 1. 

Firstly, plain-weave KD-Ⅱ SiC fiber cloths (National 

University of Defense Technology, China) was coated 
with BN interphase (~500 nm thick) via chemical vapor 
infiltration (CVI) method. SiC slurry prepared by mixing 
SiC powders was impregnated into SiC fiber cloths by 
vacuum impregnation. The preparation technology of the 
slurry is similar with the previous study[18]. Differently, 
there were no carbon particles in the slurry, and carbon 
source was introduced into the preforms by subsequent 
impregnation treatment. The impregnated fiber cloths were 
then cut (60 mm×60 mm), stacked together (8 layers) and 

cured at 120 ℃. The green samples were pyrolyzed at 

900 ℃ in flowing Ar atmosphere to obtain porous pre-

forms. 
To obtain preforms with various pore structures, diff-

erent impregnation treatments were used to adjust the pore 
structure. The pyrolyzed preforms were divided to three 
groups: the first group, named Pre-1, was directly den-
sified by RMI without further impregnation, the second 
group, named Pre-2, was impregnated with phenolic 
resin (PF; 2130#, Wuxi Guangming Chemical Co. Ltd., 
Wuxi, China), and the third group was impregnated with 
a polymer blend of named Pre-3, in which the ratio of 
organic pore former/PF was 0.2. Then the re-impregnated 

preforms were cured at 130 ℃, followed by pyrolysis in 

flowing Ar atmosphere at 900 ℃. Finally, Si melt was 

infiltrated into the preforms at 1490 ℃ to obtain SiCf/ 

SiC composites. The designations of the preforms and 
the composites are shown in Table 1. 

 

 
 

Fig. 1  Flowchart of SiCf/SiC composites fabrication process 



第 10 期 ZHANG Junmin, et al: Optimizing Microstructure and Properties of SiCf/SiC Composites Prepared by Reactive… 1105 
 

 
 

    

 

1.2  Tests and characterization 
The pore size distribution of the preforms and the po-

rous carbon derived from PF and the polymer blend of 
organic pore former+PF were analyzed using an Auto-
PoreIV 9510 mercury porosimeter (Micromeritics, Shan-
ghai, China). The phase compositions of the preforms 
and the composites were analyzed by a Rigaku D/max 
X-ray diffractometer (XRD, Rigaku Corporation, Kyoto, 
Japan) with monochromated Cu-Kα radiation (40 kV,  
40 mA, 10 (°)·min–1 from 10° to 80°). The microstruc-
tures of the preforms and the composites were observed 
using an S4800 field emission scanning electron micro-
scope (FESEM, Hitachi, Tokyo, Japan). The elemental 
analyses were conducted by energy dispersive spectros-
cope (EDS, Aztec X-Max 20, Oxford, UK). 

The bulk density and open porosity of the preforms 
and the composites were measured by Archimedes me-
thod using deionized water as an immersing medium. To 
evaluate the effects of the preform pore structure on the 
mechanical properties of the composites, room temper-
ature flexural strength of the composites was determined 
on specimens with average size of 3 mm×5 mm×40 mm, 
using a 3-point bending test machine (DDL20, Chang-
chun Research Institute for Mechanical Science Co. Ltd, 
Changchun, China) with a span of 30 mm and a loading 
rate of 0.5 mm/min. To minimize the accidental error, at 
least five specimens were tested, and the reported stre-
ngth was the averaged value. 

2  Results and analysis 

To tailor the pore structure of the fibrous preforms, a 
polymer blend solution of organic pore former and PF 
was impregnated into the preforms. Fig. 2 shows the mi-
crostructure and pore size distributions of the pure PF 
and the organic pore former-PF blend after the pyrolysis. 
The pure PF-derived carbon shows a dense structure with 
few pores (Fig. 2(a)), while the blend-derived carbon co-
nsists of interconnected carbon particulates and pore str-
ucture. The content of organic pore former has a signi-
ficant effect on the carbon particulate size and the degree 
of interconnection. With the increase of organic pore for-
mer content, the carbonized product displays more 
uniform sized carbon particulates (Fig. 2(b-d)). This can be 
further confirmed by the pore size distributions (Fig. 2(e)). 
The blend-derived carbon shows micropores with the 
pore size located between 0.1 and 5 μm. The number of 
micropores increases significantly with the addition of 
organic pore former increasing. However, excessive 
organic pore former significantly increases the viscosity 
of the blend, resulting in the difficulty of gas escape during 
the curing process, which causes the abrupt changes of  

 
 

Fig. 2  SEM images of pyrolytic carbon prepared with different 
organic pore former contents ((a) Pure PF; (b) Organic pore 
former: PF=0.1; (c) Organic pore former: PF=0.2, (d) Organic 
pore former: PF=0.3) and (e) Pore size distribution of pyrolytic 
carbon  

 

the pore volume and inhomogeneous pore size distribution 
in the pyrolytic carbon. Besides, high viscosity can 
impede the impregnation of the blend into the preforms. 
Hence, the optimum ratio of organic pore former/PF in 
the blend is set at 0.2 in this study. 

The microstructures of the preforms with different im-
pregnation treatments (Pre-1, Pre-2, and Pre-3) are shown 
in Fig. 3(a-c). Pre-1 presents two types of pores: submicron 
inter-bundle pores and micron intra-bundle pores. The 
pore volume of Pre-1 changes abruptly was probably due 
to interlaminar crack appearing in the sample, and the 
cracks were mistaken for part of the macropore. In the 
Pre-2 (further impregnation with PF), there are still obvi-
ous micropores in the intra-bundles, but the inter-bundle 
pores are filled or even blocked with the dense pyrolytic 
carbon. While for Pre-3 (further impregnation with org-
anic pore former+PF blend), the intra-bundle pores are 
separated into submicron pores, which keeps uniformly 
with the inter-bundle pores. The pore characteristics of the 
preforms are further shown in Fig. 3(d). The bimodal pore 
size distribution of Pre-1 represents the inter-bundle pores 
and the intra-bundle pores, which indicates the inhomo-
geneity of pore structure. Pre-2 also shows inhomogene-
ous pore structure, though the fraction of large-sized  



1106 无 机 材 料 学 报 第 36 卷 
 

 
 

    

 

 
 

Fig. 3  Cross-sectional SEM images of preforms ((a) Pre-1, (b) Pre-2, (c) Pre-3), and (d) pore size distribution of the preforms 

 
pores in the intra-bundles is significantly reduced. While 
Pre-3 exhibits homogeneous pore size distribution in  
the range of 0.1–5.0 μm and large-sized pores almost 
disappear. 

The inhomogeneous pore structure of Pre-1 is caused 
by the insufficient impregnation of SiC slurry. The fiber 
bundles are the barrier to the slurry impregnation, lead-
ing to massive pores inside the bundles while tiny pores 
outside the bundles. Repeating impregnation with PF and 
organic pore former can effectively reduce the pore distr-
ibution inhomogeneity. However, the effects of different 
re-impregnation treatments are significantly different. Fore 
pure PF re-impregnation, due to the significant shrinkage 
of PF during the pyrolysis, the preforms show coexistence 
of dense carbon and large pores inside the bundles. While 
for polymer blend (organic pore former+PF) re-impreg-
nation, the shrinkage of PF can be significantly reduced 
as organic pore former could effectively separates bulk 
PF into connected island shape. Therefore, the decompo-
sition of organic pore former during the pyrolysis can 
effectively lead to a homogeneous porous structure. Un-
like SiC powder slurry, polymer blend solution can infil-
trate inside fiber bundles unimpededly, leaving homoge-
neous pore structure in the preforms (Pre-3). 

After infiltration with Si melt, the preforms (Pre-1, 2, 3) 
were transformed into SiCf/SiC composites. Fig. 4 shows 
XRD patterns of the composites. Four main phases, 
α-SiC (slurry introduced), β-SiC (reaction formed), Si 
(infiltration unreacted), and BN (interphase) are detected. 
The decrease of the BN peak may be related to Si melt 

eroding the BN interphase during the RMI. In order to 
evaluate the effects of preform pore structure of on the 
composite formation, the relative contents of β-SiC/α-SiC 
in the composites are calculated based on the intensity 

ratio of the strongest peaks of β-SiC (2θ≈35.71°) and 

α-SiC (2θ≈38.18°). The calculated results of β-SiC/ 

α-SiC peak ratio in Com-1, Com-2 and Com-3 are 3.12, 
4.12 and 5.21, respectively. As the preforms are all 
impregnated with SiC slurry under the same conditions, 
the α-SiC contents in all of the preforms can be regarded 
as identical. Therefore, higher β-SiC/α-SiC peak ratio 
means higher β-SiC content. According to the calculation, 
the β-SiC content is lowest in Com-1 while highest in 
Com-3. Compared with slurry impregnation (Pre-1) and 
PF re-impregnation (Pre-2), re-impregnation with pol-
ymer blend (organic pore former+PF) can effectively 
increase the proportion of β-SiC in the composites, sug- 

 

 
 

Fig. 4  XRD patterns of SiCf/SiC composites prepared with 
different impregnation treatments 
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gesting that homogenizing the pore structure of the pre-
forms contributes to more sufficient Si infiltration and 
thus more complete reaction (Si+C→β-SiC). 

The microstructures of the composites are shown in 
Fig. 5. There are fewer residual intra-bundle pores in Com-3, 
but massive pores in Com-1 and Com-2. This can be 
attributed to the different pore structures in the preforms. 
Due to the bimodal pore size distribution (corresponding 
to inter/intra-bundle pores) in Pre-1 and Pre-2, the preforms 
can be approximated as the “narrow-mouth bottle”. 
Therefore, Si melt infiltration in the preforms is a step-
wise process: infiltrating into inter-bundle pores (narrow 
mouth of bottle) firstly and then infiltrating into intra- 
bundle pores (wide body of bottle). Small inter-bundle 
pores will greatly limit the speed of Si melt infiltrating 
into the intra-bundle pores, and large intra-bundle pores 
increase the difficulty of Si melt densifying the intra- 
bundle matrix. Hence, the nonuniform pore structure is 
obviously not conductive to the infiltration kinetics ins-
ide the fiber bundles. Especially the volume expansion 
effect of reaction between Si and C contribute to prema-
ture blockage of inter-bundle pores, leading to insuffic-
ient melt infiltrating into intra-bundle pores in Com-2. 
While Pre-3 exhibits homogeneous pore size distribution 
with smaller intra-bundle pores and larger inter-bundle 
pores than Pre-2. Smaller intra-bundle pores benefit the 
rapid densification of the matrix inside bundles fibers, 
and larger inter-bundle pores slow down the closure of 
pores, leading to more sufficient infiltration of Si melt 
and less residual pores. 

In order to further investgate the effects of inter/intra- 
bundle pores on the composite formation, element comp-
ositions of the composites were analyzed (Fig. 6). The 
Si/C atomic ratio in inter/intra-bundle of Com-3 is appro-
ximately 1, while that of Com-1 is remarkably higher 
than 1. This indicates that relatively higher Si residue co-
ntent in Com-1 than that in Com-3, which is consistent 
with the results shown in Fig. 4. Interestingly, for Com-2, 
Si residue is mainly located at the inter-bundles accor-
ding to the Si/C ratio in inter/intra-bundles. The fact 
mentioned that no carbon is introduced into Pre-1, where 

the Si melt infiltration is nonreactive. Hence more residual 
Si exists in intra-bundles with massive pores in Com-1. 
While the Si melt infiltration in Pre-2 is reactive, too 
small inter-bundles pores limit Si melt infiltrating into 
the intra-bundle pores, resulting in more residual Si out-
side bundles fibers in Com-2. Homogeneous pore struc-
ture of Pre-3 leads to homogeneous Si melt infiltration. This 
verifies that pore structure of preforms decides the phase 
composition of the composites, and homogeneous pore 
structure between inter/intra-bundles facilitates sufficient 
melt infiltration and complete reaction between Si and C. 

Three-point bending tests were performed to contrast 
the mechanical properties of the composites. The mecha-
nical properties are summarized in Table 2, and load- 
displacement curves as well as fracture surfaces are sho-
wn in Fig. 7. All composites show a typical pseudo- 
plastic fracture behavior (Fig. 7(a)). Com-3 shows the 
highest bending strength, while Com-1 shows the lowest 
bending strength. The different mechanical properties sh-
ould be attributed to the different melt infiltration modes. 
As discussed above, Com-1 has massive residual pores in 
the intra-bundle (Fig. 5(a)) due to the insufficient melt 
infiltration, which almost contributes to no bonding bet-
ween the fiber and the matrix. The absence of bonding 
makes stress transfer between fiber/matrix unattainable, 
resulting in few fibers pulling off matrix on the fracture 
surface (Fig. 7(b)). Com-2 and Com-3 show significant 
fiber pull-out on the fracture surfaces (Fig. 7(c-d)). Ben-
efiting from dense matrix in inter/intra bundle, Com-3 
shows independent and gradual fiber pull-out, which is 
favorable for crack propagation and stress relaxation. This 
fracture mechanism can maximize the reinforcing effect 
of the fibers, thus endowing the composite with higher 
mechanical strength. Besides, Chen et al[16] prepared the 
preform with more uniform pore size distribution by sol 
impregnation than that by slurry impregnation (SI), and 
the composite prepared by sol impregnation shows hig-
her flexural strength (192 MPa) than that by slurry impr-
egnation (145 MPa). Zhong et al[17] improved the hom- 
ogeneity of preform by using pore former and the com- 
posite obtained a tensile strength of (159±5) MPa, which 

 

 
 

Fig. 5  Cross-sectional SEM images of SiCf/SiC  
(a) Com-1, (b) Com-2 and (c) Com-3 
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Fig. 6  Elemental analyses of inter/intra-bundle matrix in co-
mposites 

 
 

Fig. 7  (a) Bending load-displacement curves of composites, 
and fractural surface SEM images of composite ((b) Com-1, (c) 
Com-2 and (d) Com-3) 

 
Table 2  Comparison of the mechanical properties of the SiCf/SiC composites 

Composites Density/(g·cm–3) Open porosity/% Flexural strength/MPa Elastic modulus/GPa 

Com-1 (2.41±0.08) (10.08±0.50) (96.04±9.50) (42.53±0.73) 

Com-2 (2.57±0.08) (8.39±0.58) (176.76±3.78) (67.55±0.46) 

Com-3 (2.61±0.05) (7.92±0.61) (200.50±7.33) (79.19±0.65) 

 
was 46% higher than that without pore former. These 
researches also verify that homogeneous pores structure 
of preform is beneficial to the mechanical properties of 
the received RMI-composite. 

For RMI-composites, the matrix formation and the 
mechanical behavior are closely related with the pore str-
ucture of preforms, as the pore structure directly decides 
the melt infiltration kinetics. Therefore, establishing the 
mathematical relationship between the infiltration kine-
tics and the pore structure is extremely essential to opti-
mize the composites. For RMI SiCf/SiC composites, pore 
size reduction caused by β-SiC layer formed on the pore 
wall (Si+C→β-SiC) is the key process to control the 
infiltration kinetics (Fig. 8(a)). Assuming that the growth 
of β-SiC layer is a diffusion-limited process, then the rel-
ationship between pore size and infiltration time can be 
expressed as[21]:  

 

2 32
Si SiC 0

SiC Si C/SiC 0 0

  1 3 2
6

t tM r r r
t

M D r r



                     

(1) 

where MSi, MSiC, ρSi and ρSiC are the molar weights and 
densities of Si melt and reaction layer (β-SiC), respecti-
vely. DC/SiC is the theoretical diffusion coefficient of C 
atom in the reaction layer, and r0 and rt are the initial 
(t=0) and final pore radii of the preform. 

Substituting MSi=28.1 g/mol, MSiC=40.1 g/mol, ρSi= 
2.33 g/cm3, ρSiC=3.21 g/cm3 and DC/SiC=1.98×10-12

 cm2/s[22], 
Eq. (1) can be written as below. 

 

2 3
2

0
0 0

812.63 1 3 2t tr r
t r

r r

           
     

 (2) 

For preforms with inhomogeneous pore structures, r0 
can be assumed as the median pore radius obtained from 
mercury porosimeter, which corresponds to the pore rad-
ius at cumulative volume percentage reaching 50%. As 
discussed previously, the inter-bundle pores (0–10 μm) in 
the preforms play more critical role in the melt infiltra-
tion. Hence, it is more appropriate to calculate the median 
pore radius of the inter-bundle pores. The cumulative vo-
lume percentages versus the pore diameter within 0–10 μm 
are shown in Fig. 8(b). As Pre-1 is obtained by SiC slurry 
infiltration without any carbon addition, the melt infiltr-
ation in the preform is a non-reactive mode, which makes 
it inadequate to the equation above. Therefore, only infil-
tration kinetics of Pre-2 and Pre-3 are calculated. 

Substituting Pre-2: 0r =0.21 μm, Pre-3: 0r =0.33 μm. 

Then Eq. 3 can be written as below. 

 
2 3

Pre-2: 35.84 1 3 2
0.21 0.21

t tr rt
          

     
 (3) 

 
2 3

Pre-3: 88.50 1 3 2
0.33 0.33

t tr rt
          

     
 (4) 

According to Eq. (3) and (4), the curves of pore radius 
(r) versus infiltration time (t) are obtained, as shown in 
Fig. 8(c). 
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Fig. 8  (a) Schematic of reaction layer generated during the RMI, (b) curves of cumulative volume percentage vs pore  
diameter of preforms, and (c) variation of pore radius with infiltration time for preforms 

 
The calculation results indicate that pore size of the 

preforms decreases quickly with the infiltration going on. 
The decrease of pore size increases the viscous resistance 
between the melt and the pore wall, impeding the melt 
infiltration. When the pore size decreases to zero (pore 
closure), the infiltration kinetics is suppressed dra-
matically. For Pre-2, the time that pore radius decreases 
to zero is about 36 s, while that for Pre-3 is 89 s. Longer 
time the pore closure needs, more favorable kinetically 
the melt infiltration is. The time of pore closure in Pre-3 
is about 2.5 times of that of Pre-2, resulting in more 
sufficient melt infiltration in Pre-3. This leads to denser 
matrix and better mechanical properties in the Com-3. As 
the calculation simplifies the pore structures, the results 
may deviate the real situation. However, as one of rare 
attempts to reveal melt infiltration kinetics from the view 
of pore structure, the present study is expected provide 
important guidance for pore structure regulation in the 
fabrication of melt-infiltrated composites. 

3  Conclusion 

The SiCf/SiC composites were fabricated by Si melt 
infiltration into porous preforms. The pore structure of 
the preforms was adjusted by SiC slurry impregnation 
and subsequent polymer re-impregnation. The effects of 
pore structure on the melt infiltration and the obtained 
composites were studied. The results indicate that the 
preforms impregnated with polymer blend (organic pore 
former+PF) show much more homogeneous pore struc-
ture compared with those impregnated with SiC slurry 
and PF. The homogeneous pore structure leads to more 
sufficient Si melt infiltration and denser ceramic matrix 
in the composites, as well as better mechanical properties. 
Besides, the melt infiltration kinetics in terms of pore 
structure was calculated, indicating that the pore size 
decreases quickly with the infiltration going on. As the 
time needed for pore closure in organic pore former+PF 
impregnated preforms is longer than that for PF 

impregnated preform, this makes infiltration kinetics 
more favorable and thus leads to more sufficient melt 
infiltration and better mechanical properties in the 
former. 
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SiCf/SiC 复合材料的 RMI 制备方法以及微观结构和性能优化 

张俊敏 1,2,3, 陈小武 1,2, 廖春景 1,2, 郭斐宇 1,2,3,  

杨金山 1,2, 张翔宇 1,2, 董绍明 1,2 
(1. 中国科学院 上海硅酸盐研究所, 高性能陶瓷和超微结构国家重点实验室, 上海 200050; 2. 中国科学院 上海

硅酸盐研究所, 结构陶瓷及复合材料工程研究中心, 上海 200050; 3. 上海科技大学 物理科学与技术学院, 上海 

200031) 

摘 要: 反应熔体渗透(RMI)是制备高密度陶瓷基复合材料的有效方法之一, 而熔体的渗透和复合材料的形成主要

取决于预制体的孔隙结构。本研究将硅熔体渗透到具有不同孔隙结构的含碳预制体中, 制备了 SiC 纤维增强 SiC

基复合材料(SiCf/SiC), 并研究了孔隙结构对熔体浸润和 SiCf/SiC 复合材料的影响。研究结果表明: 具有较均匀孔径

的预制体可以使熔体浸润更充分, 制备的复合材料具有更少的残余孔隙及更优的力学性能。该研究对反应熔渗制备

复合材料的孔结构调控具有指导意义。 

关  键  词: SiCf/SiC 复合材料; 反应熔渗(RMI); 孔隙结构; 微观结构; 熔渗动力学 
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