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CIC-SiC EAMEHH % L2 B L2ESMi5iE (Chemical Vapor Infiltration, CVI). #UEkess
(Hot-Pressing, HP). J&mifEIR¥% (Liquid/Melt Silicon Infiltration, LSI). A& FZLAE (Polymer
Impregnation and Pyrolysis, PIP) %, HH CVI T2 &1 SiC Bk BA 45 Fitk e smpE s B K.
MRty v, H L ZREXTLF4Eigiz, Rz L2641 C/C-SiIC &Mkl ae s LR, =
& A IR B S ER R,

AL PACR A CVI L Z3k4F CIC-SIC Ea kL, SRR A8, B CIC-SiIC H &
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Figure 1 Schematic diagram of 2D punching fiber preform body
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Figure 2 SEM photographs of the C/C-SiC: (a) low magnification; (b) high magnification; (c) inter-layer pore
and (d) Inter-bundle pore
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Table 1 Densities of the C/C-SiC composites

Density / g-cm™ Code 1 Code 2
Initial C/C 1.60 1.50
C/C-SiC-1 1.65 1.71
C/C-SiC-2 1.67 1.74
C/C-SiC-3 1.72 1.76

Average 1.67 1.74
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CIC-SiC B EMEI—Frtix. BRALFERUICIAR A B3 Bkl i iR 1) 3 2R 2 BRAIC
MM RS . AR AR SR G EE  SIC SRR 32 AR H RS m A R ST AL R P b il g
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K 1LHIWH T A& CIC-SIC EEMEIEE . WEHTLLER], 4 CIC EAMERI% E
4 1.6 glem® B, 443K 153 1) CIC-SiC %5 Jy 1.71 glem® ~ 1.76 glem®; CIC 5& MM 2 B )y 1.5 glem®
I, 3R C/C-SiC % % )y 1.65 glem® ~ 1.72 g/em’.
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Table 2 Mechanical properties of C/C-SiC composites

Average Tensile Bending Bending Compression Compression
density strength strength modulus strength (L) strength (//)
/g-cm™ / MPa / MPa / GPa / MPa / MPa
1.67 100 295 30.4 285 253
1.74 173 364 47.9 468 377
2.2 MR N Bt

R 25 T AT £ ) CIC-SIC & MRHI 1 RE . FTLAE 1, M RI45 M3 551 C/C-SiC
HAMRLR MRy 100 MPa, 25 i35 5 4 295 MPa, JE4i51 5 A 285 MPa. % fE % C/C-SiC H &
ORI 122 MRS AT — B B BLE, ATLLA N iU 35 B 1.5 g/em® A1 1.6 glom® (11 C/C il # (1 il
CIC-SiC M) i Ve Re B A AHIT .
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AR BEE B T KRRl 220, FLIDEI A TS, M0 —BulPerekeih 80s J5 (3%) 1SR IRFr45H
TEEL VAT LRI G . KT AIAE R 1.5 glem® 1) CIC MEHEI# I CIC-SIC B4a 1k, KA
30°Hffkeih, Heth 80 s R IAKE (47) VR IRFREs e EE, BB ERe st ia 40 s J5 (5% HBLK
it zE L, FLTEA B SRR m S, R 90°Buff (FEHE) kerUmatet (6%) Bl 7 KM % 1L,

Kl 4 5T 30°TiA T CIC-SIC btk (B 3, 2% 7E sk ¥ np/i 5 4 % L& Bl BRI 50
M AT LLE$], CIC-SIC 18 K@ miR il N 17 30° 05 Al I SEAR I bG, SRS 70 Z1aY R, it
M9 30°J7 Al R e, AT BRI BRI, i AR S (BRI UIR (AR BRI SR . R,
Rf it 2 T DR IS ) R K it B T D BRI R, E 0 AT 4 AL R AT SR G, R R
PRI R AL T k. 85 BUR T 90°M A T CIC-SIC E AL (B3, 6%) fEsiki ToiilE B
2 FL A B O R T30 o« MR I P AT DA L, L BT 10 S 30 90° 77 1] O JE (A ST 2L I Kt , T ok %8 3 P LT
R A R EEWREES, REHEEN, SRS R 32 208 TR 3 B S 3R T
7l R BT D) RIR

B3 @RS E W CIC #1458 CIC-SIC & &4 #H 42 30°F1 90°IK A1 T 1y b2k T 4
Figure 3 Macroscopic ablation morphology of the C/C-SiC composite at 30° (1* ~ 5*) and 90° (6%) of attack:
(a) C/C with an initial density of 1.6 g/cm®; (b) C/C with an initial density of 1.5 g/cm®
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Figure 4 Microstructure of the break C/C-SiC composite by ablation of high-current particle beam at angle 30°
(C/C with an initial density of 1.6 g/cm®)
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Figure 5 Microstructure of the break C/C-SiC composite by ablation of high-current particle beam at angle 90°
(CIC with an initial density of 1.5 glem®)
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Failure Behavior of 2D-C/C-SiC Composites Under
High-Energy Particle Erosion
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Abstract: A 2D-C/C-SiC composite enhanced by needle-punching preform was densified by
chemical vapor infiltration (CVI) technique, and its density, mechanical properties and the ablation
and failure mechanisms under a high-energy particle erosion test were investigated in this work. The
results show that the failure behavior of the composite under high-energy particle erosion were
mainly controlled by the mechanical scour and the impacted particles eroding, and also controlled by
the slight oxidation of the composite. The inter-layer, inter-bundle and needling pores in the C/C-SiC
composite will aggravate the failure of the composite. It suggested that homogenizing the mechanical
properties in different areas of the composite by changing the preform structure and reducing the
porosity by increasing the material density would be two key design principles for the C/C-SiC
composite operating in the high-energy particle erosion condition.
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