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BT RIRBRALEE (SiIC) RMEYE, RAXKESICHENRRIER ZERELSCH
BHAIBRSMEHIT T KR IE. 1984 4, Wei 1 Becher!!] 3¢ FE #5845 SiC/TiC & 4
RIBE AT T OIS, B THEME N BB AR SiC ME. #i1:E3t 5 4Bk TiC 49348
PLEHTTHEAMNERE. #— SN T/ERBFIEE, S TMHBRM TIC . TiB S Ll iR
HWSICHBEMDE BRGL) JETEABUHRER BRETHERRNABHH
FEE. ik, MERNRFETN SR, EIEERERANKEAER, ER—ATU
2B, HEMBRIIRERMILE, PLXT A FT SRR

MFSICHE HASHREERBA, RETHERNE_MMBL, ArdTF SiICH
RERERE, ME_MHXRETEEMNER. SRSHE HIP) TZHTAARERES
BE. MESKKA, BOBRNASHSRA LS, BHEAEATHEOARRITMEHR
Wit, HEMNGER. ATFRRMHIP R4 TYE, LSisNg, TiC R SiC &AERNEZ
A, B BMERSN, REMBRNRLSHDIE.

2 LBETE

S0 e AU SRR KA B . a-SiC K B Norton 24 84 =, FHIREL Y
0.6um ; SisNa % HAFENEARAS, BHEEEY o B, FHRBHY 0.7um ; TiC %

* 1998-04-13 WRIHIFE, 1998-05-21 i B 4% Mk
A% H B9 B & 863(863-715-006-0110) B A HbH ki TRy B




62 X oM M ¥ # 14 %

BMERSST A SRELAE, PHRZBLN 2um ; B-SiC &H % %£E Matrix 2 8 4
7=, HABLN 1~3um, &R 30~100um. A KR HE M A BN 25vol%.

# SICHERSE-HMELBRBNMNELKERA RS HT— R BGRBERY, FE
MR BHT. 2. REGHFETHMa, Gi/5MiX%TE 1850°C . 200MPa X (Ar)
£ 4T 47 HIP 4245, 12BN 1h. 2 HIP £545 /5 88 5 A domR 5 B R B HEK 0 5.
PR A MR R = A A M e 7 358 Tnstron 1195 A8 WAL E#4T, BSEE % 30mm ; 1m
$0% BF % 0.5mm/min , WiREIYERH M, RN 98N, NEETE Y 15 B A8
OES. #EE M ERILY BERSELT M A4S (SEM) ME.
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3.1 HIP R4 SiC X F ML H¥RELER

HIP 4 SiC REFHMEMERBELEF TR 1. ANRFTLUEFEE, £1850°C, 200MPa
%4 TR HIP 5545, TRBEMCEEHBEEN LT TRENER, 7T, HIP BEREX
@R SIC REEHBEMNBRELIR, FAL HIP &M SICEIHBE, HBREMR
A —-EBEMRE. AHEEYD B TFRE-MHNSIAEXYBREHZERM, A5
BAEEENNE. T SIC/SisN, AHBRE, BREMNNEENBE, X F SiC/TiC ZHM
B, IENEERIEE, MXT SiC/SiCw EHEE, BEMGETUESARL S E.

¥ 1 SiC 0 SiC XN BB
Table 1 Some properties of SiC and SiC-based composites

Prop

Materials Relative Strength Toughness
density/% /MPa /MPa-m!/?
SiC 98.5 581 3.73
SiC/SiaN, 99.8 810 4.60
SiC/TiC 99.8 674 5.13

SiC/SiCw 98.2 791 5.66

3.2 HIP RE%E MG RaI R

B14hTHEABENAEMRNY SEM By, WEFTLUEL, £ HIP 125, SHEE
TREEWBMEHYYT, XEEHT HIP RELEY, ERTHRARESAYEHES,
BERAEBOE LR, NME T REMKK. T SiC/Si;N, MR, SR M/, HsER
HREBES, RYEBEBLRN, TRRANGRHHR. £ SIiC/TIC MM ES, HabrRM
FRBT L. T SiC/SiCw HHMEY, MREANURER RFERAMKSE, X
HFERFEEANAESRAELFHHR. SCEFTHMETFENX LA TR Loy
R, TEHTHEMGEEKRSH LS ERR, WM HEHEEEFER R
3.3 HIP jR4 SiC XMBMER L SHMNE

M SiC/SisN, HAHMENKRGTAE, hFEANE-MSRA/)D, HRIBPRYE
B TFHT RN, HHEARIEBHERAT R dTFE AN SEAZAFERERES
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Fig. 1 SEM micrographs of SiC based composites
(a) SiC/SisNg; (b) SiC/TiC; (c) SiC/SiCw
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EFap, Hon FHAB AR TFHEENREREYR, E M E. 25BN TS5EE
FMHERE, v M, 2FHEHETSEEMBLRE AT yEENAMNBRERE.
HTFREN BN FE, ER _ANERAEEEFEFHMENZER, HAX/NF5 Y-

2(1 — 2
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Ur = U, + Uy = 27kP?7® @)

A k= (14vm)/2En+(1-20) /By, r HBZ MR LR, 7 HIP 4 SiC/Si;N, XHR
B4, BHF onm >a,, BIHE SN, BR S SICEE2 EH>=4% 550MPa EEHBRFMEN N
(] AT=1100°C, E,=310GPa, E,=440 GPa, an=4.8x10"%°C~!, a,=3.3x10"%C"!,
Vp=rm=025). XREFHHEEEATRFAL BREXEHEN, FHEIERLN SIC
5SisN AT R B2RETERYASAANHEAFHENXRRER. ENNFE
SAXKBAERN, ATRMBEBES SIC/Si;N, MAEAMNE, HE—FEE EXBTHRREY
it
¥ F SiC/TiC A MR MEHLE, E4XMIFT Tk 0. (B HIP P o] LI
MMERMKK, KRRAHOHBHEEAN, BRTUEFORTRE_HNER. REX
(1), BiF am <ap, ¥ HIP RESBOBAHE, FHNONE>4E K2R %KY HED 1000
MPaZH (| am =48x107%C!, a,=74x10"%C"!, v, =v,=025, E,=447GPa,
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En=400GPa, AT=1000°C). B 3 8§ T SiC/TiC EAHM BN RUY BWER, TLEEH, &1
HBMRE DB FANERRORE, WERBLE (F3 PRk A BiR).
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Fig. 2 Schematic diagram of the relation among ARBEYRTMEY, KURKAKRL R
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Fig. 4 SEM micrograph of crack propagation
in SiC/SiCw composites
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Fig. 3 SEM micrograph of crack propagation
in SiC/TiC composite
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HIP 5345 SiC B M EN N #HRBREMSCHF —EBEWRES, TR _MH5%
h SiICHHEERAR, KR SHAYELRRE. & SiC/SuN, SRS, AFHE M
SEEEPREE, EREFEFESERRMERS, ATAEARRE, ARNERTH
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v, T 5R BL A 3R IR BB 7E SiC/SiCw EAEM R, RAMBET X, HRFNRKRL.
RAGEREWHBUREFASHHFREET AHBEH RSB PR B MR, &
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Strengthening and Toughening of Hot Isostatically Pressed SiC Based

Composites

DONG Shao-Ming JIANG Dong-Liang TAN Shou-Hong GUO Jing-Kun
(State Key Lab of high Performance Ceramics and Superfine Microstructure, Shanghai Institute of
Ceramics, Chinese Academy of Sciences  Shanghai 200050 China)

Abstract

SigNy4, TiC and SiC whisker reinforced SiC matrix composites were Hot Isostatically Pressed,
and the microstructure and mechanical properties were studied. The strengthening and toughening
mechanisms are different depending on the incorporation of second phase. SizN, in the matrix
may induce the radius compressive force because of the difference of thermal expansion coefficient
and elastic modulus. As a result, the crack propagation will be hindered. TiC in the matrix will
induce the radius tension force so that the crack will be deflected. The incorporation of SiCw can
produce the composed strengthening and toughening mechanism such as crack deflection, pull out,
so that both of the strength and fracture toughness will be improved.

Key words hot isostatic pressing, composite, strengthening and toughening, microstructure,

mechanical properties



