WL TR FF,HE 53 K, H 68,2025 F 11 A
Journal of Zhejiang Sci-Tech University
DOT:10. 3969/j. issn. 1673-3851(n). 2025. 06. 001

M EH & TiC,/SIC EEM BN LN 1 F E6E

SRR, E B L,KaE,FEK

(L3 T REFMAAFEE TREFE, AN 310018;2. #riz T K F#F F %, 4N 310014)

OB, A TRITSICHESRMME, RA Ti,AlC, BIKREEBEAEAHTIRARA, HFEL S SICHRRE, il
SRERLE T, RALIAN—F R A H R4 M R A B A @R 09 5 ZARH L3R TiC, . WARFRL R
JE(1550~1950 COM A AMA BT E Do F WM E A A F/IFAG G R AR E&E T E bk L&myps
HFa 1 MR F ARG TiC, /SIC A AMH, LR AW JRLEBE A 1850 CHBSLEA N S R4, LR TR W
ZAmbe B Y K AR5 H) %3k 575. 67 MPa.8. 83 MPasm'”? #= 28. 59 GPa, £ &M #teype s 2 iz mLpL bl 5 % #
B E A%, 046 Ti, AlC, #ok 4 MER R BE T H 5 MRE R B A TiC, 9 5R¥. 2R Al 89473 LA ik
"F, RN EREHERLL SMA B RS T EARIBT SICHG TRE R LAHE SR FEL,

KR SICHE; Bz TIC, s AR L; A F Mk R4 L

FE S ZES: TB383 XERERETE: A XEHS: 1673-3851 (2025) 11-0743-10

BB SN, EH R EE . F. AERE TIC, /SIC LAMA G MALLE MR A FHE]] BT RFFR
(B A&H3),2025,53(6) : 743-752.

Reference Format: 1.U Liuming, DONG Qi,CHEN Yunfu, et al. Microstructure and mechanical properties of TiC, /SiC
composites prepared by hot pressing[ ] ]. Journal of Zhejiang Sci-Tech University, 2025,53(6) ; 743-752.

Microstructure and mechanical properties of TiC, /SiC composites
prepared by hot pressing

LU Liuming' ,DONG Qi* ,CHEN Yunfu',LI Haolin'
(1. School of Materials Science &. Engineering, Zhejiang Sci-Tech University, Hangzhou 310018, Chinas;
2. College of Education, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: To enhance the strength and toughness of SiC ceramics, the ternary-layered Ti, AlC, ceramic
particles, used as the precursor, were mixed with SiC powder to in-situ introduce a second-phase ceramic
reinforcement TiC, featuring a special structure, size, and interface wetting by hot pressing sintering.
This work mainly focuses on exploring the effects of sintering temperatures (ranging from 1550 °C to 1950
°C) on the density, phases, microstructures and mechanical behavior of as-synthesized composites, aiming
to optimize preparation processes and screen TiC,/SiC composites with optimal microstructure and
mechanical performance. The results show that the sample obtained at 1850 °C exhibits the best-
performing mechanical behavior, with its flexural strength, fracture toughness, and Vickers hardness
reaching up to 575. 67 MPa, 8.83 MPa*m"? and 28. 59 GPa, respectively. The sintering mechanism and
toughening mechanisms of the composites are closely related to various factors, including the
decomposition behavior of the unique structure of Ti,AlC, at different temperatures, the dispersion of
in-situ generated TiC, , as well as the diffusion, transformation, and escape of elemental Al. The study

has reference and guiding significance for improving the solid-phase sintering methods of ceramics and their
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composites and broadening the engineering applications of SiC materials.

Key words: SiC ceramics; in situ TiC,; sintering temperature; mechanical properties; sintering

mechanism
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