ML I RFFR,H 53 5,5 14,2025 F 1 A
Journal of Zhejiang Sci-Tech University
DOI:10. 3969/3. issn. 1673-3851(n). 2025. 01. 007

C./SiC EE R Hl & KM R

bEE T, BREZE, Bk, BEA

(HrrB T R FHAFE TREF R AN 310018)

W OB AMEERERE T LR LT LR SICHETF M. RAH K SIC R ZFTBLAELG H, 2
TG54 58 A T ¥ AR A e 38 3R A AR (C,/SIO) £ 8 TRk, @it b A5 iE (CVD 4 & SiIC & &
B o R R BT BRAR 2 5 AL R (PIP) sk #E AT B EALAF 3] C,/SIC IR & s 547 CVI T2 SIC 6.8 B 09 LT 50 K %5 4
AL e fe ) F ARG Fom AR PIP TEMSHEFHABR LR E ZE PR FRERGT R, ERE
. CVI 4] & SiC 6,8 B0 %4 T L &4 4 B BB E 1100 °C R BB 2 h, ZiE CVI AR SiIC 68 25 M E 5 130
5] 3% FEAF B3R FH, M 12. 01 MPa 340 %] 13. 52 MPa; 23t PIP T2 )5,C,/SiIC M EE LR A B ZE 18. 3%, % E 3%
B 2.27 g/cm”, ER 6 % A 3] 12.04 MPa; 3% PCS JR & 42 M 5% 3¢ m ) 20% B, ) & & 69 31 &) 5% B AR
10. 13 MPa ¥ %] 16. 91 MPa; 23 K %G8 C/SIC HEF FRMARAB] TR, ZHRZRET —FER TH
WIBHEETWEFTRAFHEN L L, T AL 43E5% SIC HEE R ERELAE,

KEIFE: C/SICREE AERE P AAMEE;SIC 88 E; 3T IR 0T 5L iE

HRESERS: TB332 MERFRERD: A MEHE: 1673-3851 (2025) 01-0060-10

BIXENR M T EEE. WRA.F. C/SCHREFOHRERMEFR[]]. HTE I RFZPRCGAAF).
2025,53(1) : 60-69.

Reference Format: TAO Jiyu, CHEN Jianjun, TIAN Yihang,et al. A study on the preparation and properties of C,/SiC
ceramic tubes|J]. Journal of Zhejiang Sci-Tech University,2025,53(1) :60-69.

A study on the preparation and properties of C,/SiC ceramic tubes

TAO Jiyu, CHEN Jianjun, TIAN Yihang, KAN Houcai
(School of Materials Science & Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: To solve the problems such as difficulty in preparing fiber-reinforced SiC ceramic tubes by
conventional molding process, the carbon fiber reinforced silicon carbide (C,/SiC) ceramic tube prefabs
were made from carbon fiber nonwoven fabric impregnated with nano-SiC slurry through the coiling
molding process. The SiC cladding layer was prepared by the chemical vapor infiltration (CVD) process,
and the C,/SiC ceramic tubes were densified by the precursor impregnation and pyrolysis (PIP) process.
The effects of CVI on the micro-morphology of the SiC cladding layer, and micro-morphology and
mechanical properties of ceramic tubes, as well as the effects of the PIP process on the micro-morphology.
porosity, density, mechanical property and thermal conductivity of the ceramic tubes were studied. The
results showed that the optimal CVI process conditions for preparing the SiC cladding layer was at 1100 ‘C
for 2 h. The hoop strength of ceramic tubes was increased from 12. 01 MPa to 13. 52 MPa after the CVI
process. After the PIP process. the porosity of the C,/SiC ceramic tubes decreased to 18. 3%, the density
increased to 2. 27 g/cm’, and the hoop strength reached 12. 04 MPa, When the PCS mass fraction was
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increased from 5% to 20%, the hoop strength of ceramic tubes increased from 10. 13 MPa to 16. 91 MPa.

In addition, the thermal properties of C,/SiC ceramic tubes was improved after densification. This study

proposes a rolled tube and densification process applicable to fiber-reinforced ceramic tubes, which can

provide reference for the preparation of fiber-reinforced SiC ceramic tubes.

Key words: C,/SiC ceramic tube; rolled tube process; chemical vapor infiltration; SiC cladding layer;

precursor impregnation and pyrolysis
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