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#H F A AITITIO ARAMARN, RAGBESRERTE, RHEART TiAl &
Al Oy KL, MIhHI%&H TiAl/ALOs HE&ME. HEZRMT, BXMAFEBE FRE™
WHARSH, 3 ALTETIO KRR T B#T T HAHA. AREY, BASARLL
—MaEAR, AHREN ALTI, TiTiO: REBEMRT ALTIO: BRR VA EEBE.
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3A 4% (Alumina-Aluminide Alloys) B H H M AR, it BB EH ALO;
fle®(Ti, Ni, Fe, Nb &) WEAHESE—E, RSMNAFEENTE ATHE L
RARVFEZAERNESHE. EF—NREESHHRS, TiAl DULE BN LGRS
fid 2, EEEEE. ETFHERANTERS“EREBTHIRNA. TAIZEZ4H
BRERULEROERER, M ALO; BE TIAIZAFTREFENIEEBE L — L &
ZHAEI, ALO; BNRKEEMNIIFMABFEHEHER MG R TiAl &M d, 7£ TiAl &
EREMER ALO; BN M THELEARER. AXFH A ALTI-TIO, B RZRHBRY, REEBE
EE RS M T Z (SHS, Self-propagating High-temperature Synthesis)(¢-7 |, [E {14 M T TiAl &
B ALOs FHAL, RUINH & W TiIAI/ALOs HE MK, HETERS I ALTi-TiO, & R 4R
BRNERHETTHLEHER.
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Fig. 1 Scheme of instrument for SHS/PHIP Fig. 2 XRD pattern of products in Ti-Al-TiO,
system
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AR ALOs RESHY 0 R EEFR AR ™YW+ H&HF TiAl . TizAl fl Al,Os
=M, wE 2R TR, TiO, EREWERMEEHN ALO;, TIHAIBRNAERT £
BEEYEE. Pl &6 TIA/ALO; E& M EE BARME 3 Frn, HebEaBiay
Al,Os , RGN TiAl A Tis Al MR ERE, H-FERURSTFR. IWE 3(a) 7
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Fig. 3 SEM photographs of TiAl/Al;O3 composites

(a) Low magnification (b) High magnification

3.2 Al-Ti-TiO. (46 R K T8
3.2.1 XL
BRi% ALTi-TiO, kR EEEFEE XN ENM TR :
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zTi+(z+T7)Al+3TiO2 = (z+3) TiAl+2A1,03 (1)
F B z=10/3 8F, ALO; BREABA A 30% , HFH AR ERRE BER#ETE
A, TRNRAESHED, FREEN 10°C/min. IBMKXME 4R, TR, B&TH
AL RS S, T4l . 942 A1 970°C RbELE KB =g, 4 7E Ll b e ()5 SRR E
B A 680 . 770 . 960 #11120°C, UFRHMESHELE DTA LR, FAEREULEEESG
STENZ I MBGFMAKE S R BT RN RS, BEERRV=YiEST XRD 247, FRmMAE
SR WA, REAR— M= TREHKR,

OTiO (Anatase) @TiO (Rutile)

ALTITIO R B W F L BAE S H 2%, B o Ti,0, +TiO *Ti O m ALO
A A ST E BB R M = STk & ALT o i "o TiAl @ Ti Alc TiAL
F1 ALTIO, , HFEHFR ALTiTiO 4 E. 630 i VAL AT

709

|

770°C

CPS

960°C ¥ o
M
400 600 800 1000 1200 1400 P —
. 20 30 40 SO 60 70 80 90
T/C
20 /(%)
B 4 Ti-Al-TiO. {& & DTA gl £
Fig. 4 DTA curve of Ti-Al-TiO, system, A 5 DTA &l## XRD B
wt(Al:03)%=30 Fig. 5 XRD pattern of DTA samples

3.2.2 Al-TikE R T2
F44ETEERL T M ARSI RE L 400~ 1400°C & B X [8] B9 £ 34 5 tr i
%, NEHTR, EEBLZITRRARNERTFE, MERKBEEHENGELEZ FHHR
F709°C &, ZBEMEE, BFTKELSRAK. FET 803, 943 1 1009°C ELEH A
EAMHRRE, SFEHEER /IS BN, ERREIT N INTF R
Ti+3A1-TiAl+Q (2)
U, REFREER T —=HE, B, EREERZH TiIAL BERELH—-HRE>Y.
Kattner® @3 &R B HENTHARNZ LHBETZALHER. hEtk BT
ERWRDERTSHATRENRESE, TAIKZNEEERVERE SEIH¥EE
i, SrEXRNGCRBENREAST. FEBELERAL, ZEFEETEALT Tid94
BMESHEEL X—WBRBTIETHBEHRN.
BB AT, TiAly A9 Al Ti 9 8, ERE LB TisAl, TiAl, TiAl :
4Ti+2TiAl; 5 TisAl+TiAl+2TiAL+Q (3)
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EREERERZE, BHETBEERRAESIE, KH, Ti/Ti;Al/TiAl/TiAL/TiAl; Z
B xEFTFET R, HEFSRMERMLEZERS, BNRIREREEARME
FEE. REREFYT ToAl fl TIALERE, RUASTZIBEMME. M E TiAl =
TR R BN AN BE R A RFEARE 1012 SRR
3.2.3 ALTiO R NTHE

AL-TiO, & R Z A TAEE 697 PR B 25 7T LR 80 R 89 JROBLIR A2 il & Al Os B
B, FEAHSHRERATHEMNE. H4RREERERSTHARN, EARBEY
27 850°C, 900°C LIEAFEHRZIR Y. HMMASCH [13-15), HENIBN, BHREE
# TiO2 BFHA Ti, O HEE ALY TiO2-m(m >0) :

4Al+2TiO; 52A1,03 + zTiOs_m (4
M, BHREENW TIBEBTREF:
4Al+2TiO4_p —2A1,05 + z[Ti] (5)
HEWPH Ti EXFHEN, EUEBEEALSYHERTE:
3Al+([Ti] > TiAls (6)

MBBFEREFER Y ANRFTHIE, TiAls WE X4 DR AL W 6 32 R R S #4740
. HIl, KIESHREEAR, ALTIO, AZRRNFEHFRESTH Al . ALO; , TiAl; #
Ti #H.

3.2.4 AL-Ti-TiO. & & K fzi3 %2

BRELEEH, ALTi-TiO; kR 680°C M¥E =¥ 1A TiAls £/, 770°C A=+
MHEBT Ti,03, HERE AlLOs £k HEATLU#EM, 8545 Al Ti k& RENETF
g, TACAT—MHPREX VM ER AT RS ERRuE, AR ERENMERANA
B TiO, B THBRMER. F—1TERERE, EYHRHENA Ti0; HHAMRR ALO; ,
WEAMES Al TiO, RERMBRFLH, BEEAXRETHTRE:

zTi+TiOz = (z+1)TiO2_m (7
AT, MEEETME, TiO, BTEREMH. RAXHERY, BZFX (2 FFRMY TiAls £
RN, UERNVMFESHAHEESR (WE6), ERNELEREEE.

960 F1 1120°C BF A ¥ ¥ =+, TiO M Ti,O HAERBR PR HR, ALO: &
ERMZHEN, XK AL, TiO, EERNEFTEAMTRINBMF-TR. 4R, &
B FREATFE —BMORKERY (7). 5FE—BHHFEMHAR, 912, 970°C LK K
B BEZTF ALTIO I ZM A Fr 281, HEEWEBET, AREENREN 2) IRK (7)
HHEBEN, =& ALTIO, AR NEZ T{EA/EH. FHEH#, Kunruth® 4% 30,
HEMALER Ti E7] BEREMK AL-TIO, KRN R RBE.

7 TiO, HEWE R W FER, TiAl; SEFLEHEMN, Ti. AIFENBERME HPH
HREBERIFTF 11200C W EE#ER. IBRIEFATRE (7) BRHBELHFEN, TR, & AT
R RTRAERRNANESR. 11200C K, FERFNMEXETMEHFARETHHK, X
WHHEOEF R (6) SHAMELESTERT TiAls.

#£ 960 1 1120°C , E:pPMH TiAl 1 Ti; Al BG4 RL. ZEaB&=Y+ R &H TiAl,
Tis Al #1 AL,Os =AM FEL, ATUHAE, BT RARMEIRN . SRERTERER KRR
B, [ERmME 7R, BT ALOs AR E HBEMT TiAl;, HRLRKRE -4 TiAls B



2 FER, F: ALTITIO kRABREARERERNIBRHR 297

o, UERMEMELFEREFTHER. XHE—F 2BFIHEKIKRTH TiAlL X
(3) RRL, B&E LA NEMFFH TiAl A TiAl
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Fig. 6 AG — T relationship of molar reactions
with Ti

a: Ti+3Al-TiAls; b: Ti+1/3TiOp —2/3Ti,O;

¢: Ti+TiO2 —2TiO; d: Ti+3TiO2 —+2Ti203
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Fig. 7 AG — T relationship of molar reactions
with Al

a: Al+1/3Ti—1/3TiAls;

b: Al+3TiO—1/2A1,03+3/2Ti20;

c: Al+3/4TiOy —1/2A1,03+3/4Ti;

d: Al+3/2Ti;03 —1/2Al,03+3TiO;

© Al4+3TiO; —1/241,0343/2Ti»0;

4]

FH ALT-TIO A R BE EF B S/ TiAl/ALO; E&4# B E1T8Y, FTB LK AlLO3
BRI S 0%/ TFNA TIAl 2 $. ALTI-TIO, A RZRBERNERTENB L, HLFEN
RATIHHERN, BEEER TITIO, RIERN, BEAR ALTIO RERY. XERWY

o), REIBRET

Al+Ti—1/3TiAl;+2/3Ti—1/6Tiz Al+1/6TiAl+1/3TiAl, —iTisAl+jTiAl
TiO,+3Ti—2/3Tiy03+8/3Ti—2Ti0O+2Ti—2Ti,0
TiOs+4/3A1—1/6A1,03+1/2Ti;03+Al—+1/3A1,03+TiO+2/3A1- 1/241,05+1/2Ti,0+

1/3A1-2/3A1,05+Ti
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Investigation on Combustion Synthesis and Reaction Process of
Al-Ti-TiO; System

LI Zhi-Qiang, QU Wei, HAN Jie-Cai, HE Xiao-Dong
(Center for Composite Materials, Harbin Institute of Technology, Harbin 150001, China)

Abstract: TiAl base composites reinforced by submicron Al O3 particles were produced by Self-
propagating High-temperature Synthesis (SHS) in use of the exothermic reaction of Al-Ti-TiO,
system. The reaction process was investigated with phase analysis of DTA samples quenched at
different temperatures. The results indicate that the thermite reduction of TiQO, involves several
transitional stages and its initiatory temperature is lowered by prior reactions between Al and Ti,
Ti and TiO,.
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