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Preparation and Structural Properties of C/C—ZrC Composites
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Abstract  The porous C/C body of pyrolytic carbon and asphaltic carbon was respectively introduced into the
porous C/C body by needling and fine woven puncture structure. The C/C-ZrC composites were prepared by reacting
melt infiltration (RMI) process with molten metal Zr. The effects of preform structure and matrix carbon type on the
microstructure and mechanical properties of C/C—ZrC composites were studied. The results show that the material is
only composed of C and ZrC phases after melting, the porosity is between 5% to 10%, and the mass fraction of ZrC is
between 53% to 63%. The C/C body with needled structure has better melting effect, and the C/C-ZrC composite
with the highest density reaches 3. 21 g/cm’. The ZrC mass fraction reaches 62. 8%. The pyrolysis carbon matrix has
a better protective effect on the fiber during the melting and infiltration process, and the bending strength of C/C~ZrC
composites reaches 148 MPa and the compression strength reaches 408 MPa.
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Tab.1 Parameters of carbon fiber preform
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Tab.2 Density and porosity of C/C preform
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Fig. 1 Microstructure of two kinds of C/C composites before RMI
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Fig. 2 Distribution of diameters of pores in C/C composites

0 25 50 75



JLALAE M 40 pm, KEB4> B FLAR S HFE 30~60 pm; 5]
AW IR A 2* B4 () 85 P JLALAR A 70 wm, KB
I3 HFLARSE R TE 50~80 pm.o 51 AT BRIE/R C/C R
TR IO AL BR AR 4 B8 B I 5 15 ) A I e ik
PRI C/CERAA , Ul B 75 B SE AR 19 25 09 5 I B by,
TR 48 Ze B A

K R REE 5 T2 (RMID) 6 125 4 3 oy (i i >
99. 99% ) & T s h R 52, 306 C/C SR E T #
Z b SR JE A SRR A = T AT LS i
il & C/IC-ZrC E G BL, T 2B ILE 3,

RMI
BT i ' C/CHh Ak }—»{ C/C-ZiICEEM R ‘

B3 C/C-ZrCEAMRH & T 2 mAER

Fig. 3 Process flow chart for the prepared of C/C~ZrC composites
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Fig. 4 The phase composition of C/C~ZrC composites
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Tab.3 C/C-ZrC density, porosity and ZrC mass fraction
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Fig. 5 WCT pictures of C/C—ZrC composites
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Tab.4 Mechanical properties of C/C—ZrC composites
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Fig. 10 Fracture morphologies of C/C~ZrC composites
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