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W OE. AXWETRMERM TIiC /TiBa / MoSi: ZMHE & HHEH —F T M BHMEH RHE
Xt AR A, SREH, UREERE Ti, BaC 1 MoSi: BB A AR, £ MoSi, #2
A d il TiC M TiB. ALK 2.0k F. HA# TIC M TiB: R FH RN T. BEWH
BHEMGE AR, FREAE 480 MPa, Wi HI¥H 5.2 MPam'/? , B EH MoSis 1K
NERERERIBEERS.
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MoSi; # ¥ 2 —FEEK R, RARMHA (2030°C) . WiBHME. 0578 & il
DERBREMLENSE, EFERENTBEWHB N EERE BB AR R AZ
—. [, MoSi #EtLREENUGESNE, BT BRATTH, EERMENZBRME, RES
M, ERBEEMNEMERS THEAGE. BT ENELEERPERST MoSi,
MR RBR A ERE, MIASIC ., Zr0; . ALO; &5 “AH LM HIHE 7, B4
R THERB, TiCH TiB, HFfE MoSi, b H 2 HEEBRIER Bl AXWRTUTI,
B4C F MoSip Nk, Wit KM HE, RO AR TiC /TiBy / MoSi ZTE & # B8 B4
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2.1 #mEElE

MoSiy ¥ idc, ZHBF 99% , T BiBF 5um. Ti %y, SHEF 99.5% , »f 300 B fF. B,C 4
98% , H&NC, THRE 3.5um. ¥ LR SiC BRVERR, ERK VA FRIBIR 100, F
G HTIR 5h, i 100 HFEHE. I/ESECH 1700°C, 40 MPa, R 1h. MoSi, Ay
Ba|ank 100% . 90% . 80% . 70%. Bl 4= kY TiC #1 TiB, M BER K 0% . 10% .
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HS&EMIMXE, fE XRD S4rH#H4AM, SEM, TEM &4 BMaEH.
2.3 H RN
HEANZRERA= ST MhENE #72R 1% 3mmx4mmx36mm , BFEE % 30mm ,
T E#E 0.5mm/min. Wi RE ¥ Kic ERGH R R REEMENE, iHRAN,

Kic = P(re)~3cotB

o« MoSi

178 i K, PHBAF10'g, CHPEERE, K

= A
-

34l A=68°.
3 TRERERSWH

3.1 EEeFRNEERRENEN
B 1% MoSi; f #it 80 vol% fy XRD 4+
. HR AR MoSi;, TiC XK TiB,, REHR

Intensicy /{au.}
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M 1 MoSi; & i 80 vol% ) TiC/TiBz/MoSi,

=HIX A HBH XRD 247

Fig. 1 XRD pattern of the composite with 80 HEM. Hik, TAMRNRRILE,

vol% MoSiz 3Ti+B,C+TiC+2TiB, (1)
% R RNy Gibbs H f a8 246k (.

B 2(a), (b) %4 MoSi, &#t 70 vol% , Bl TiC 5 TiB, & $ &% 30 vol% 89 1K
B SEM ). NhATLUER, ERAMH MoSi; Eikrh i & a2 0FR, K/hFHY
20um. B 2(c) A (b)Y TiTRELH, RYMAMNZLOBRH TIC 5 TiB, 4/, {1 SEM
FETEL¥ TICE TiB,, #B TiC 5 TiB, 8 &R H/).

M 2 (a), (b)H TiC L TiBa f)EEB 30 vol% R WM SEM RA, (o) % (b) 89 Ti TRMEHM
Fig. 2 Backscattered SEM micrographs of the composite with a total volume of TiC and TiB; 30 vol%
(a) and (b) , Ti Ka X-ray scanning (c)

RHE—-HHRZOCWB G W, #TT TEM UK. ERRPRP, TiC5 TiB; ¥H
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R T, HBN 100~400nm , FH TiIC TESHEZ LM NIE, 1 TiB, EESH
EZLEEATERE. B3LH TIC 5 TiB, 2 &B 2 30 vol% # TiC /TiB, / MoSi, X &
BB TEM BE, (a) REAMKMHR, EER TIC KN, (b) RARRMTEE,
E B TiB; HKMmE.

M 3 TiC 5 TiB; &y BB 30 vol% # TiC/TiB;/MoSi; =# M 4 9 TEM @
Fig. 3 TEM images of the composite with a total volume of TiC and TiB; 30 vol%
(a) TiC grains in outer shell; (b) TiB; grains in middle shell

HASH—-THRAHZ O ERN SEM BT CHKREER. #TARAFME
VRETK CEEHAHANGR, HCHERESLERNNAIERSE, HI WK —
KR, X5 EEM TEM 44 TiC H B EBEBRN A ER—BM.
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B 4 TiCY TiB: AR ELHE (a) X C TRMERNE (b)
Fig. 4 (a) A hollow particle consisting of TiC and TiB2 grains, and (b) its C Ka line scanning
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R ES B, PEEREKERF (1700°C ) ER, BEFCHT Ti 044 1670°C, Ti&
BEBRABNGHE. TR Ti8ERIER, BCETIREAME B, CRHRETHMA
TiMWAY B HI TiMlsPLofs. YBa CHREITRIAT B R CHBRMRERT,
TiC & TiB; B/ | F B.«C BNMHBMR/D (3.5 um), Z TityF{EH £4 3,.CHFHM
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oMy BMETIOARSELL BE C R #:XT TiC 8 TiB, WAEREE, BltE
LA TiC 3, TiB; 8 h4i/h. MBEAEK (1), KE4 R SEE RN S &8RN
17%. Hit, £ TP OMAFEEHIAILT, MEREYEST, PUONILFAZHY K EE
RE4H.

BT B EBHEH 2% UM C, 7 B,C 4RI BN 7] & 5S4 ME A B Ti 9 Lo f 47,
GRELFRAABSAA TIC, HEMNCEAREE. BCHMEMNB, CREFHT
P MANAR, €& TICH TiB, WAHSSHH. B, CHRFET M HERN
GRGBEMABD, EHFCHETET PHBMRE >B FTHBERE ", TLHEB
RTPETIERSHIBABRKF CRFOIHAK Y, Bk, ZUOERMTEBEEES
TiB, , SRR L BN TiC.

B TR ENRERE (1700°C ) MER, BECEN Ti F K 1670°C, Ti SHEBM A
BN, FEUCE 2 AR A ZO0R T (20 pm) /NFFOS A Ti SR 300 H (50 pm ). 3K
BERIXMF TiC # TiB, M BHEBEBRARMYASHE, 2 LBR K/ T8 E 20um ,
XRMTFHAEALRAHEANERISN. NE2ETED, SLORTFHEBLERSE LN
AR AR AL, X B 53— T I BA 250 TR Y 5 RO AL LR

mEERX (1), £86 TiC 5 TiB, &P A1 : 22 TICH TiB; B ER#45]
A 462 GPa, 529 GPa , ¥ KF MoSi; Z{k g 440 GPa.

3.3 TiC/TiB,;/MoSi, ZHE & HHEN HF¥EE

3208 T3 TiC/TiBa/MoSi; E&H ey W EmETHR, EB58HER

TEAHSKDEERS TiIC/TiB, MK E.
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Fig. 5 Mechanical properties vs the content Fig. 6 SEM micrograph of fractured surface
of TiC and TiB; at room temperature of composite with 30 vol% TiC and TiB,

54 MoSi, ik, EEMHNATAENARR, HM TiC, TiB, FAHY ¥ M A ¥
T 7 TiC /TiB; B & # W 30 vol% B 5P 480 MPa , B4 MoSi; () 220 MPa 8% T —
FAE. P64t TiC, TiB, MHEER 30 vol % R EHEIE BT O R . Aol RBIMRA
ERSFRGBENN ENNATAENNNH TIC, TB ARMETLRT. HTFELN
FHRTHA, BEMERRETEE, EmMZIREOES, R/ T &8 TR N
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$1. MF TIC # TiB, HAES MM E, H TiC, TiB, R4/, {1&RBak
AEERE R/, BTG R Ry A L ERGR R M, BN AR, AT
FEASHEMNRBEBSIERN. dF2ZO0RTHRAMNN, S4BT ENNH, FHat
A CR TR AN B, EEMEARESR— SR E4XRAHEEN,
TiC /TiBy / MoSiy M & 54 ¥} i) 3% BE 55 22 48 85

54l MoSi, #ilt, X &M SN ERE AR, HE TiC, TiB, P40 mm A
BT4R 7. ZEE fith 30vol% B 5.2 MPam'/2 |, $24f MoSi; 5 2.2 MPa-m!/? 235 — 1% LA
L. B 7 REREMHRDEN, Rad BB PLETIC, TiBy Ml 2L BR & 4 W
S M SEM BT W el BRI R RBE TIC, TiB; 5.0 Fk il 23 L 4 e R i 4
FEAREAL, ATZRAR T RO meIy h g, @Rl —S9RE -2 E i, F
EZMMET LAFAANERLRATFRELT R, HmBROERLBIRE. TC,
TiB, AR MZ CMEME, DRV ER#T HRIERRRE, 418,
TiC, TiB; MR EIN 10~ 30 vol% , BTRFE—HRIFHI.

FRTB A RAEM K TiC / TiB; /
MoSiy M & H K524l MoSi ¥ I 249 £
MATREH A RMBERS, HhwEeE
FMRIATF TIC, TiB, F[FEE LN 2= -0HF
G9fEM. WE 6L BRI, BRESWIERE
"W, REOHNTHEHBNESRZ— &
R—HMFHILE. CHNTERSE, BEE
fEpfFELRE S HHMTAL, HHE
MERMEM AR L HE dTFRA
GEBRKK, BEERDERBSHHN
R R ARy IR0 & T HE R
HFRE. TFERRA TibieH, &8
B LR TR EESHEEKILE
—SEME A e, MR e Tk, #
SHtERE T B & — 2 BB

4 &t

1 SHi 48 Ti, B,C K MoSi; (7R & ¥ KB B TiC /TiB; / MoSia =H1 8 & ¥ B af,
1E MoSiy {3 {4 A B 07 1 il 48 K TiC #1 TiB; AR ) %5 L F0kL .

2. By BRSO R R A . EAMERERDER SN, X
TiC #1 TiB, 9 2 4EBLE it A 30 vol% B, 3 & HFBLI SR AL L T 480 MPa , WrREIHEN 5.2
MPa-m!/2,

8
? %
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A7 Ramy Bius
Fig. 7 Trajectory of crack extension
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A Novel Microstructure and Its Effects on Mechanical Properties
of TiC/TiB,/MoSi, Composites

LI Jian-Lin, JIANG Dong-Liang, TAN Shou-Hong

(State Key Lab of High Performance Ceramics and Superfine Microstructure, Shanghai Institute of
Ceramics, Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: A novel microstructure of TiC /TiBy / MoSis composite and its effect on mechanical
properties were studied. The results indicate that hollow particles, consisting of TiC and TiB,
nanosized grains, can be formed in MoSi; matrix when the mixed powder of elemental Ti, B4C
and MoSi, was reactively hot pressed. The bending strength of these composites with the new

microstructure reaches at 480 MPa, and the highest fracture toughness is 5.2 MPa-m!/2.
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