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SEALAFE. Chen 2 AUILL TYVAVC NRBERL, KASMN ALO; M7 Rt #E T2 RA M T
Ti;AlIC,/ALO; E&HMEL, IR T ALO; & EXT TisAIC, 2~ TERERISEN . 45 K1 . 5541 Ti;AlC,
MEHEL, 4 ALO; FRIKIEEN 10 vol% I, SAMRHNREEE . UK o il g LW s
SrdE T 83.3%.46.6%-32% FH 51.9% . 7EHT A i, A2l i R A R B R B 46 T CrAIC/
ALOs. T AIC/ALO; J TisAICy/ALO; EAMEIF WA T H 1% MeRE, 45 BB W@ FEAL RN A R
ALO; 1] LR THER MAX HHF &1 J1 24 RE

SR 2] H R~ 1k, R 02 [V AR A SR 3R R G TisALC, J12E M R i RiE B /b .
PRI, AHE TR R AL A S BRI (TLV);AIC/ALOs BEM KL, R I A AL X H 7y 21k
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1.1 (Ti,V)sAIC,/AlL,O3 B & R HH &

PLTIiC ¥y (AR 99%, Fife <50 um, WIF KW RAEEMEAIRAF). Tith (ZE 99%, Fi
£ <50 um, EZGEF EELEARFIARA T ALY (A 99%, Kife <50 um, EZ54EH] Bl
SHRFE AT M VL0s ¥ (L 99%, kife < 50 um, EZGHED B 7 G RAR) Nikklh
RBEJER, R 1 B EC AT AR . AR R RBONAT B2 REREEHL A, L 300 r/min f¥ 38 B2 2K
B2 h JEEUHIINEE R T R0, R R N EARN 30 mm. IRA BN A S8R N ik AT
HAERERSS, SRAMFHEER AN 10°C/min, #EE TN 15 MPa, $E451R )9 500°C ~ 1350°C. f#
W 2h )G, FEYIBEN A E 2= .

&1 ERFEARLR

Table 1 The ratio of the raw materials

Sample No. TiC/g Ti/g Al/g V,05/¢g Al,O5 content / wt%
Vo 14.98 5.98 4.04 0 0
V4 14.15 4.98 4.59 1.29 5
V38 13.41 4.07 5.07 2.49 10
V13 12.59 3.07 5.61 3.73 15

1.2 (Ti,V)3AIC,/Al,O3 E & RIBIFRAE

BHERFEDIE], AENA BEEL LRI A2EZER, KA HAH 2 D/max—2200PC A X 5
LRATHHY (XRD) #AT & =R o, K H A # 7k 24k ISM-6700F A4 s 55
(SEM) #H4T BN 5 .

1.3 (Ti,V)sAICo/ALO; B &+ R F1ZF M REMIR

K A RN 1) HXD-1000A BUREFETHINE T RS ARE AL . WU & AR S 34T i b
P, PRE S 9.8 N, ANERI AN 15 s. FAEEMINR 5 7k, ARG BUHFIAME .

KH PT-1036PC JjREATRISZIONL, LA = thykdl e A S 0 homEE op, DA 1 27530
TAAE S BT 24 Kico FE RT3 51004 25 mm x 4 mm x 3 mm A1 30 mm x 4 mm x 3 mm, JIEGER
435129 0.5 mm/min F1 0.05 mm/min, FEERN 16 mm. 58K ATAE BT IOGAME M AL,
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PEMA AT DK7725A-5 B4 H K AEER L8 VBN RE i sz b i AR DI — 3R EEN 1.80 mm. %8 E°A
0.12 mm ) H . &—MEREN =41k, BCPHIME.
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Figure 1 XRD patterns of
(Tio'gz,V0'08)3AIC2/1 0Wt%Ale3 composites

DRI ALV, B I ALV, RFHEE AT RE 2 hot-pressed at different temperatures
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B A ERURLIR 158 A8 ALOs 2, 1X 6 kIR

3 A ALO; A2 3 ym ~ 4 um. FfdE
ALO; Er & HIBE N, TR SR RSBk - 24 ALOs RN 15 wt% I, 7] LA EIE #4> ALO; [
RHBLE

2.3 EEMRINSIFERE

K 4 4 1350°C FARIE 2 h 44 AN E ALOs & & (Ti,V):AIC,/ALOs B &M R4k A & . w] DA
B, BEE ALO; S EMIFF R, FORIYE FCE BEIREHE K. 2 ALO; &N 10 wt% I, MR AT E
N 5.56 GPa, HLHAAH TiAIC, MBHREE T4 60%. X 3B K N A AlLOs FRE Bt kT LA 1K)
TR, A ALOs K5I NfERIEE IR EARIEERE . A4h, B RBEINK V R FHES] TR s

K2 P (Tii, Vi)sAIC/ALOs 4148 B9 s i 5 4
Table 2 Calculated lattice parameters of (Ti;—y, Vy)3AlC,/AL,O; composites

Sample Chemical formula a=b/A C/A
VO Ti;AIC, 3.0691 18.5564
V4 (Tig.96, V0.04)3A1C/5 wWt% AlO4 3.0524 18.4664
V8 (Tig.92,Vo.08)3AIC,/10 wt% Al,O4 3.0521 18.4181
V13 (Tip.87,Vo.13)3AIC/15 wt% AlO; 3.0485 18.3938

L 's0pm
B 3 TR ALO; & B8 (Ti,V);AIC/ALO; & 44k SEM &
Figure 3 SEM images of (T1,V);AlC,/Al,O3 composites with different Al,O; contents:
(a) 5% Al,03; (b) 10% AlOs; (¢) 15% Al,O4
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Figure 4 Vickers hardness of the composites with Figure 5 Flexural strength and fracture toughness of the
different Al,O; contents composites with different Al,O; contents
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Wr I 5P SR H A AT . ALOs &N 10 wt% I APRHE W B B 1 A, e 2 A4
BB B AT R PE 4 51 12.93 MPa-m'? #1435 MPa, FHELT 8040 TiHAIC, 2 BI3EFH T 108%
31%. FEE ALO; & — DI 15 wit%, RA AR SREELRS N, 1M 5 W R % U 46 B
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ML B 122 RE

(Ti,V);AIC/ALO; BGRB8 9 B K W 24 () 42 = m DA VA ERL T [ 5 Ak 38 K 5 N 28 — AR
FALHIESER . BT VIEFRMEBE T2 T Ti 5T, Ktk V-AlL 458858 T Ti-Al 45 &5,
M THAIC, HAR A Ti JF4 V IR FEBREE S, HT V-ALERFEE, FET Ti-Al ZHEGE
FIRBE I, Mg 7K TiAIC, RS 558 . B— 7, JRALA K AlLOs $oki 75 34K 1 15%)
3T, AT AR PO, il RN, A R e T H R S P R .

3% %

(1) BA TiC+ Tiv Al & V,0s Afedg ik, FIHEM#ERARTE 1350°C & T maisiEm
(Ti,V);AICY/ALO; H&EH KL

(2) RO R ALO; HSRAHYI S AR SR T, SRS & RIE, Bkl N, RSFZ408 3 um,
BHAS T A AL, i1 T RS0k

(3) 4 ALO; IS EN 10 wt% I, EEMEHORIR . WrE M i R M LT FRE T 28K
[P TisAIC, MB35l S T 60%. 108% 1 31%.
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Synthesis and Mechanical Properties of (Ti,V)s:AIC,/Al,O3
Composite

WANG Xin, LIU Y1, ZHU Jian-Feng, WANG Fen

School of Materials Science and Engineering, Shaanxi University of Science and Technology, Xi‘an

710021, China

Abstract: In order to improve the mechanical properties of Ti;AlC, ceramic, (Ti,V);AlC,/Al,0;
composite was prepared at 1350°C by in-situ hot-pressing using TiC, Ti, Al and V,0s as raw
materials. The phase composition and microstructure of as-synthesis composites were characterized
by X-ray diffraction and scanning electron microscopy. The mechanical properties of the composites
with different Al,O3; contents were also investigated. The results indicated that (Tig.92,Vo.08)3AICy/
10wt% Al,O; composite displayed optimum mechanical properties, for which the hardness, fracture
toughness and flexural strength were 5.56 GPa, 12.93 MPa'm"? and 435 MPa, respectively.
Compared with single-phase Ti3;AlC,, the mechanical properties were improved by 60%, 108% and
31% , respectively.

Key words: Ti;AlC,; In-situ hot-pressing; Solid solution Strengthening; Composite toughening;
Mechanical properties



