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Abstract

Al;03 particle reinforced Ti:AIN matrix composites were prepared by vacuum hot pressing in situ
forming Al;03. The microstructure of the hot-pressed composite was analyzed by metallographic
microscope, scanning electron microscope and transmission electron microscope. The phase
composition of the hot-pressed composite was analyzed by x-ray diffraction (XRD). The compo-
sites mainly consist of thermodynamically stable a-Al,0; phase and Ti;AIN phase. The Al,0; par-
ticles are dispersed in the continuous Ti>AIN matrix. The volume fraction of Al,0; phase is 40% #*
5%. The Al;03 particles that the size is between 500 nm and 2 pm with an average of about 1 pm
are equiaxed. The grain of Ti>AIN phase is disc-like, its thickness is about 100 nm, its length is be-
tween 0.5 and 2 pm, and its average geometric size is about 0.3 pm.
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1. 5|8

ZICERB &SR B A AL M = eI A B, X BRI SCN “MaAX, A7 (IR MAX
A, Hbh M ONEERESE TR, A NEKRITER, X N C o No ZITERITF R 1R — 258 B by %A1
Bl Horr, fRFMEMRA TLAIN, Ti;AIC,, TiAIC M1 TiSIC, [1][2]. = T2 MR M e i r 2 b 7E T e [R)
BAWEMEENS, WRIFMSE, SHE, aTiUnT, BaHEEIhEE, Piiohhrkii e, &
Bk, MRS, \THARE BB SR E, WA —FIRGE I ER g aaE, v AT
s R, BRVREHLSE RIS BoRit L4 R, X KPRl ar SR A TS DA RN, RS
PHEF R e B, R —RERP M EH3] [4]. 3£ Drexel X% Barsoum #f 7t 2[5 K Ti
AT AIN KB B IR A5G, 1E 1400°C/40 MPa/48 h G E T2, #l&H&H 20% (EH
EL)AEA) “4137 FHE) Ti,AIN. Z.J. Lin Z[6 2R Ti, Al, TiN Bp&EE/REE 1:1:1 (ILLBIR S, 7EE
SR TR 1400°C/25 MPa/1 h T2 30 RS 45 HY B AR 1K) Ti,AIN. Y. Ming Z5[7)R Ak Ti, Al TiN
L BEREE 1:1:1 WELBR G, 7F 0.4 Pa E5 I T, KA 1200°C/30 MPa/10 min 1. Z 8 LA B el 1.
24 A T AIN. Yi Liu Z5[8]R ML Ti, Al TiN FMHZEEREL 1:1:1 BB AR, SR
PRIE, ARG OIS B TR T2 & s U I A TLAIN XA R s fe e PR, mrim e
PR TR %, B PR BE 1] [2]. Rk, T T AT MR mix SR EE b R iR A R A S
WIIRLH, FFRHE—RFILL MAX AAZEME SRR, A 3 2N S AR AR 9] [10]. %FT
PL TR AIN AR E S8 KL, BRI KRG R a7 1 ALOYTLAIN E-AME11]. MEHIRHOU
gE P MR PERE,  DRIEXT T XA R () ALOy/ TR AIN & A AR 41 2Lk AT R4 AR 72 2 1R AT b
B,

2. SCEEHEE

ALO3/TiLAIN EEMEERH PG LS, B6LL Tid8Al (at.%) Bk NGk, RASSE 748 RN
¥ (Hydrogen plasma-metal reaction, #fi5 A4 HPMR) [12]#l4 i TiAl; f1 TiN PR & LA 2:1 FIE & YK
K3 AR5 K 2 R AR 4% B AR R . B UK T250h 1000°C/50 MPa/s h, H25A 3 x 107 Pas
HAPJELE P RN & T EHETRA. BRAS. BARE RS LRIEH KA H R 5H
P o TR B FSE 42 RS P 957 C, 1 R B R )45 RS B 2£0.5 MPa.
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il 4 HRE i 220 AN R R 4T SiC P ARTIES J= , G NI B8 8 EAT Y, BHEH T &AM Rives,
F— M NTE HF:HNO3:H,0 A 5:15:80 (FFR bb) (185 b 7] o B 21 5 1EAT S AR FI A FE WL 22

TSN FBERE S USROS, SR R GRS R B AT IR A AR . AL ISR Zeiss
Axiovert 200MAT AU 627 i flse 314 L BS (SEM) WL 52 K ] S-360 (Cambridge Instruments, UK) B! 44 L4
K F JEOL-2000FX (JEOL, Tokyo, Japan) %5 LB (TEM)M 2 & A A RIS MIRRIE, TAEHEAN 200 kV.
F Rigaku D/max-2500pc X HT 2675704 52 G AR AH LA >R P AT SR B2 ) S A 85 B, RSP Ik
BAH1Ix10"g.
3. EWMERKTHE
3.1. EEMHEMEER

FER R, I A R [ AH KRS 2] ALOs F1 Ti, AIN:

2TiAl, +2TiN + 30, = 2Al,0, +2Ti,AIN (3-1)

B 1R IESFEM I X AT S . BRI 1, 6l H I E S8 3 2 H ALO; 1 TLAIN
PIAHZEL R, A B /D B TIN FI TiAl Ao BTl 355 LK (1000°C), M Ti-A1-N 1000°C iR AH K [13]
AlG, ERERE S Ti, AIN M ISP A 2 TIN 1 TiAL %48 Ti,AIN; A, B3EA TR “4137 . Ti,AIN,
FHE BGR E XEAR A, R AE 1300°C BT A BeAE .

. = TiAIN
* ALO,
v TiN
’:'J:‘ . * TiAl,
\2
2
‘B
c
2
£
2 0 (deg.)
Figure 1. X-ray diffraction pattern of the as-HPed Al,O;/Ti,AIN
composite
B 1. E=REESIER ALOYTLAIN E&H R X 5H417 5T Bk

3.2. EAMRIHRNERSH

SR FH B B P ) 4t IO RE B ORST 950 mm x 5 mm, RS EAT RIS R, WIE 2.

S P o] e A A 3 300 2 PR TR A RE AR 8 N 4.05 glem®s A 99% KA 35 i o 1] 3 2 AR ASHE S O Ao
HLEE, K 3(a) NEAHTEST, ] 3(b) 65 ) SEM TESR . 6t & & AR B U0 22 ] LLE 3],
YI/NE) AL Os FURL( ) AR 5 Y S A A (E SR Ti, AIN FEAR A, 4716 B3 1 B m] DUAR 375 26 3th e ok
A Z B 25 . 51T ALO; B R M TR AL O Ak, MET Ti &EEN TLAIN K, 7EFH
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Figure 2. A photograph of the Al,O;/Ti,AIN composite
produced by vacuum hot pressing

2. AEREEHIER ALOYTLAIN E&HIRA

Figure 3. Opticalimage (a) and SEM image (b) of the polished Al,05/Ti,AIN composite, (c)
A high-magnification SEM image after etching

3. MSERIRERS ALOYTLAIN EAMEHEMMIR. () £MHH; (b) IHMHHR;
(c) BiEsEREIER

ST, EUEA, T TLAIN AHEI ARG, A0 ALO, Pk, TREUD M, AR 2 TihAIN F
1 . K B 15 3], ALO; MR FR 23 40% + 5%, SHEIBEGERE, HBR R~ A E 0.5~2
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pum Z (8], “F¥ 1 um FEL.

N T MEE T AIN FER I RS MRHE, AR HF:HNO;:H,O = 5:15:80 /& i i 1k 15
PP MERILTEA . FEBURBURAEEUT Ti, AIN EAR I oRLARMEHEIN, ] 3(b) 2 J5 5 B i 0 v 5 1) — e
TIEHG, T LALGIGH 2t W52 2] TLAIN FEACH AN BRI R, B AR FT 2SRRI ALO; Bk, %]
3(0) R REAFE MBS B R . ALO; BRI 5 FURL 2 [A] B Ti AIN AHBEIF, ALO; UL I A WL ALO;
B e, NHE ALOs. TLAIN FHZBLIREKL, JERERLIA 100 nm, KFEFE 0.5~2 um 2 [A]. Beilih 4 &
HERLE RN A EH 44.45% (at.%, LLUREDE ALFI 55.55%00 O, B A&7 29.33%M Al 14.28%H) N
1 56.39%0 Ti, W1, PAHZ A EH BRI Z 5. dia il ME 7475, nra, AT H T
ALO; T FRE M a-ALO;, fFEWF I EXRMAEAE TLAIN . FEUHKEZ, WRiE B bRtk e
HEOP TR, N SEETESECON 14.28%, KT 25%, PIEMHZELECR, 1 TLAIN AR A A2 —
LAY, XEERMT Ti MRS NIGHES, ER8E MREMERTEX 0 WE.

3.3. EAMRBEFE S

FAEM B R BCR T PAH R . AR 2. SRAGAH 20 A DL AH Z (Rl i . S TR 4
MR, AR EE . G AR Y SRR R 25 G Ak s T 2 B AT 1Y AR B} 2 )4 3 e
IR A, BRI i A A0 T 5 e T ) s A 0 o B SR A AR o B, SR =AM R
FE AR AE R34 I S S AR AR AP LR AT : 28 —Fo ALO, UK 5 T AIN fhL LA
KAFEAHZE, W#F A ERRE KR, J8 AR A 56 ZMA ALO; Bk 5 TiLAIN ki [H]
() 55— M SR HTE S S WL T RT S B0 BT Nl , W3 S 1R b ALOs [ 110] e Al AT S AEAE , TLAIN #2[110]
mn iy P RO AT S AERE DRI R TR AR 3 P /A 1) s AP AT o A8 BB b AT AR S I 52 281 35 — b 1) S THIRRALE
T 56 A SR B S AR D WL 3] o SR P Ah S I B L A RS R, IR (AT A SRR AE, SR
T, 4, WA MRS AR AR B ) F BRI AS FEARA  38 BT DU B H BT ot el v i 7 ™= 2 1
ANFLIA FE B HLAE AR ST AL, 3 A — T s e HH 79 A 2 T (1) SR T &5 A AR o R T A 5 T
FiAH, R TER S R B N BB LS, DRI A i S AR RO BB A s 1T %A S 3 B
JTIRRLEEAT RS, 981 T ALO; Al TR AIN Z [A] [ 4F f K UT T (A I A IZ I R B0 LT AHSE, TRLAIN |
PR 28009 8.2 x 106 /K [5], ALO; I 8.3 x 107 /K [14]). X FL1 fEAE R BH 1 TLAIN ShRLK K,
44k Ti, AIN kL. A TAE A& H I TLAIN FRZEZH 100 nm, KB 1~2 um, 1fi Barsoum %[5]fi]
HHE TLAIN EERKERY) 100 pum, XFHAHAAE A2 B TSR FH 90 AKR PG IR 1) 2% T 52 (1000°C) A K
ALO; BB IE T Ti, AIN SR K I SLFE AR 211 .

4. &g

ARSC A BRI T AT H [ AR ORI ) 4 1R AL O FIURE I 3 Ti, AIN JE B 8 5 & 4 RHKI GO0 S5 AR AIE
R T E A MRHESE M T T BAA LA R A

1) EEMEEAEREIE, HXEEEEN 99%, F B HA S EFE K a-ALOs AT Ti,AIN AHZL K,
Horh o ALOy FIUKL IR B3 AT FEIE S 1Y) Ti, AIN B L

2) a-ALO; FHIFATR 73 80H 40% + 5%, a-ALO; BURL 2 S HR, Uk RS 73 A 7E 500 nm~2 pum 2 [8],
P T pm Aiti . TR AIN AHESRCRER, JERERZ)E 100 nm, KFEELE 0.5~2 um Z (8], 3L RS
0.3 um £ 4.

3) ALO; Fiki 5 TiLAIN gk LAK A EEAHAS, W 2 BRA — 2L R, & TR 5w, »itd
Z IR S G ARR, B SRR, B IR B HE AR A N A
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