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TiAly(h)AH, fAE Ti/TiAly 1 P IT A s & 1 TiAly (1)
Al FE 595 CIRE, £ TI/Al FLif )2 MR F A B 17
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Tablel Crystal structures of the solid phasesin Ti-Al phase diagram in Fig.1 and Fig.2!

42-43)

Phase Pearson symbol  Space group Prototype Struktur-Bericht designation Lattice parameter/nm
Al cF4 Fm3m Cu Al a=0.40496
B-Ti cl2 Im3m W A2 a=0.33065
o-Ti hP2 P63/mmc Mg A3 a=0.29506, c=0.46835
TizAl hP8 P63/mmc Niz;Sn 02(D0yo) a=0.5765, ¢=0.4625
TiAl tP4 P4/mmm AuCu y(L1o) a=0.4000, ¢=0.4075
TiAl, tI24 14,/amd HfGa, - a=0.3971, ¢/6=0.4052
TiAl3(h) tI8 [4mmm TiAlz(h) D0, a=0.3849, ¢/2=0.4305
TiAl;(1) tI32 [4/mmm TiAl;(1) - a=0.3877, ¢/8=0.4229
1d-APS (TisAlyy) tI16 I4/mmm ZrAlz D03 a=0.39230, ¢/4=0.41377
1d-APS (Ti,Als) tP28 P4/mmm TiAls - a=0.39053, ¢/7=0.41703
o cP2 Pm3m CsCl B2 -
TizAls tP32 P4/mbm TizGas a=1.1293, ¢=0.4038
é/, Ti2+XA15,X tP28 P4/mmm T12A15 -
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Fig.3

EBSD analysis results of Ti/Al laminated composites annealed at 630 ‘C for 100 h: (a) IPF-colored map; (b) pole figures

illustrating the [001]-fiber texture of intermetallic layer near TiAl;/Ti interface; (c) pole figures illustrating the <100>-fiber texture

of intermetallic layer near TiAl3/Al interfacel™!!
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HEA RN AGH, HICN TIALMH, H AG {EI& /)
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FHITE L 2 TIAL M 2 5, B DL B AR 5 A
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[ A S By BOL FE A, M T E AT E B AG,
g y X Ti-Al & &8 RISV T %G B K,
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5 AL [ 5 1A 25 HE THT A B8 0 RS /s, A% ™ A ) 3t
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Ti/y-TiAVAL 2 iy BB 7E 400 “CIB K AL FE B 70 R B,
Bt IR K (R (R K, TiAL AHAE 2 B B i it b
FEAZ I KK, RN ap-TisAl B p-TiAl A U2 7 H
). Van Loo F1 Rieck®*M¥f Ti/Ti; AV/TIAVTIAL/TiAly/Al
P HUEAE 625 ‘CiBK 15 he WEFCRIL, BB K E
FIZEK:, Ti A Al [A]ff) TizAl. TiAl Al TiAl, AHIZ 7
K AR TiAlL A K, Van Loo? 1 Wohlert!®
250N, 1T TiAl. TisAl F TiAl 2500 5 — 8 LA
FALEIR KT CEAFAE, BT DA SS A AN 1L T 1% W X 117
W, TiAL {ERME— il /2 TiALL Ti;Al & TiAL #H5
TiAL AP TE A KBTI BT TiAL MBS R HEE
76 KT TisAl. TiAl 1 TiAL M B RS ATl TiAl
A KAH 7 HE Ti-Al &Sk,

Y TR 5 AT E RS AG VR I e LRI —
TCIE A RN BRI AE, Pretorius 251 T &%
R #e Ceffective heat of formation, EHF) it ., %
WA Z e AR S Sy B AR P AR AR I R, HIAE A
T 5 D2 1% (BORED ¥IME, WA
TE BB 0 AN S A v T Bt AHC BT A 37 HBE AG

(HTF IS AS SIEE T IR TAS — RN,
AH’=AG), T 80K R AH' o AH' 7] Fil F XFEoR:

AH=aH S (>
X, AH NARUEFE A Con ABRIIC R 1A ROKR
— R PR T R AE 70 <A P R RO S B AR TR Ak

IR, AP SRARE w0 I RO TR 28 B 1 B iR

|Ti | TiAl3
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Fig.4 Orientation imaging microscopy (OIM) micrographs of Ti/Al metal-intermetallic laminates annealed at 575 ‘C for 36 h: (a) inverse

pole figure (IPF) Z map; (b) band contrast image (the Kirkendall pores are denoted by the arrows)™)
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RHEFERT B, I TiAL A2 Al o i) Kirkendall £LRAE
NIEMWRREY, HFRT AL T FE TIAL M
BPEYEUCR S AT B ARIE AR B TiAL AR

HEAIHEY SR D, K5 FA HSCER[68]F
SEBLRI T VA TH AT 2] T ALK Ti J5 772 TiAL A H ) 52
VYRR S By RS o AT (4) SRt

priss - (VI = NG = NE™) (A7)
" Ny =Ny 2t

&y

A, AM 2 TIAL AR RZ; Ny & Ti JR 5 1E TiAl,

AH A B BEOR 43 B NG A NG 4 R TiRD AL 4K R BT
B Ti SR BE IR 34, X T4l T Anal AL, Ny RN
SR TR 0. FEERER, AlJRF1E TiAL A
I EPEY B R B D), & Ti JBF7E TiAl; R 2 PEd
BUREL D M) 20 54 EX (4 Bt EAGEH T
SR EVHIELFERMENE (n=0.5) KI1E
M., {BLE Thiyaneshwaran Z5P7 85286 v, TiAly M
ERTE 2 DMK B BARFA &M,
I, HbE SRR KR ZE . Al JEF1E TiAl
AT R AT LE KT Ti JEF7E TiAlL
MR 8RS, ZET Ti M ALJE 775 TiAl; 4

R2 Ti-Al REREILEVMMA N FERIE

Table2 Thermodynamics data for variousintermetallic compoundsin the Ti-Al system!®5 6% 656¢]

Phase Congruency AG/J-mol™ y/mJ-m’ AH™/kJ-mol™ AG.gw/kI-mol™ (573-923 K)
0-Ti3Al NC* -29633.6+6.708T 598 -0.7902 -0.6877--0.6251
y-TiAl NC* —-37445.1+16.794T 534 -1.4978 -1.1129--0.8782
TiAl, NC* -43858.4+11.021T 480 -2.6580 -2.2526--2.0212
TiAls NC* -40349.6+10.365T 450 -3.2279 —2.7528--2.4626

*NC: non-congruent
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ALy BOLE], o — Pl IBR Y #ouLsl . B 7 o AL+
IS TiAL(h)AH )\ TH AR A B KRR AL, Hd SO R aT
R T RGN E, 1 ANFSM Al JRFHEA
TiAL;(h)AH A\ HAR A BR, 8 AL Ji 73 IR 1)

JVHEIRTRIBR, P9 R XS RR T R “WE4% 7 ALBEE (F
7a); RJE, 1 AR “RiE 7 1) Al R FIEIRIE R Al
5 HE NS (4 )\ T4 (8] B 3 o5 4 e i) S Sk b B 7E I
AT P 1 BB PP T IR W% R, B S ) 46 [R] B
A A Bl VR BT AEIRES (B 7b) s — BERF Tl
[ PR BE RN R R T AL AL E Y AL R 7 HEH I
TEHTUR 1) )\ THI A4 (8] BB HH 1 OB i) “ME4S 7 Bk e (&
7¢). Bk, Al JRFLE[001] 64 A L #8 v] & 7E & “ M%7
RY SRR N — AN A B8 3 55 — AN B EE A IE R . TiAL(1)
FAH e A S5/ BN 24, 15 TIAL() A AT TiALy(h) A
Ti 1AL JEF RO EARRL, 2 AR ks & Sl N 2 mg
BRI B, AT Ti A AL JR 778 A & 593 Bopl
i1l LA B R 1 1) £ R AR AL o

K5 TiAl #HHI DOy s RS Ti T RIRIT AR T Al R T SRIE AR T & A1 JR 7 I R A8 BT

Fig.5 TiAl; D0y, crystal structure (a); the nearest neighbors of Ti atoms (b); the nearest neighbors of All atoms (c); the nearest neighbors

of A2 atoms (d)©*!
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oQQOO 000 O

. - A2 vacancy

Kl 6 TiliT-7E DOy 4584 TiAL A LA 6 Yl 2 28 A 08 FF He fr L il

Fig.6 Six jump vacancy cycle (6JVC) mechanisms of Ti atom migration in D0, titanium trialuminide
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Fig.7 Migration mechanism of Al atoms via octahedral pores in D02, TiAl; compound”"!

FRYE Ti/ AL FE AR B2 B 5T TiAly 28 B R doki 7
JeBLUE] 4347 , Thiyaneshwaran 20832 T AL 3 )15 70
T TI/AL BEAH R RIS, BARRTH#R T (1) Al
AT R AR KSR A B BUR S, fE T/AL St
JERC AT Ti (Al BEEAE, il 8a frs: (2) =3
ANTHA Ti (Al) BEEARSEFJE, WSTE Ti/Al S
T GOE AT B A e B B AR R TiAL AR, i

8b lin: (3) 34 TiAL 2B, 5 BN TiAl
FAEK B EIIRS, Ti A Al JE TUE5 & AR s 2
i TiAL ABAE TiAL AHJE BERE K, R & F 80CS 805
53 Ti fV AL F7E TiAl; AH 1 & SR o017 £ B A i 2R
R TiAL ga4%, WK 8c Fin; (4) 2 TiAL ZRE
B, ALATi B9 80F 3 TiAl A ECA TiAL # A K
A3 HIIAT, BER TiAly #1132 Z4E Ti/TiAl; #1 AI/TiAlL

TiAl

B8 Ti/Al [ KR ML R b TiAl 51 )2 A Ko 5ok & Y

Fig.8 Schematic diagrams of the growth process of TiAl; interfacial layer during Ti/Al solid phase reaction: (a) interdiffusion of Ti and

Al atoms in the intermix zone (IZ) to form either of the Al (Ti) and Ti (Al) solid solutions; (b) initial nucleation of TiAl; phase;

(c) nucleation of TiAl; phase in triple junctions and grain boundaries during reaction-controlled stage; (d) nucleation of TiAl; phase

at Ti/TiAl; and Al/TiAls interface during diffusion-controlled stage (the yellow-colored region represents the grain boundaries, the

pink-colored circle represents the typical nucleation sites
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] S B PR A ZAGE R AN [R], AL Ti (87 Ti-Al
IMC) /AL - SMLHITET b4 pT 257, Chen
200 /b B 1) Ti WPV R T 785 “C 1Y ALV I K Al
FEUEIRFE, T A AL R AR [ -0 ST B TiAL UKL I 9K

TiAl;+Al

B A TR AT, B EAESfE s, o
TR AT H TiAl Bk, 2T K TiAl kL
SREL A AL S A AR Sujata 2PN BRI 1 %
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)y, BT Ti/AL - NN U N, 7
1100 C A B, S FAEAS 5 [E 4R Ti #Al it TiAl
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BARAEE (T A1 AL E B4 312978 250 F1 750 pm) 46
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I TE] ) SEMJE v G 8] 9 i 7 o 2438 K INF[A] 24 2 min B,
76 TI/Al FHHE 3 R 2.25 um (1) TiAlL % 2,

FAMOH TIAL BURLVR B i 7E Ti/AL ST FEE R Al
Sephrp, BoREEE AL RIS B SIS0 RS (B 9a).
23R KEF A E IN 2] 5 min, BEEA TiAly Bok s 2|
Ti/Al FHIH IR AL FEAR b, Ti/AL [ -85 SO J2
o715 B RE A S 17.20 pm (B 9b). 2438 K [R] ZE K 5
20 min, [E-7RFHE RN EEIAS] 169.84 um, F
TR B R AR5y, — 5 A R R 5
TiAL #Z, H AR T 5% TiAL ERIRach, HE
FENJUCK, B —820 8 TiAL SRR B AR 7E Al ik
THI(AHTIAL)HAHE (B 9¢). IR KIS [RIIAE] 1 h,

Al

%

TiAl;+Al

TiAl;+Al

Ko AFL Ti/AL ERE G IRTE 725 CIR KRB EIf¥) SEM B )T
Fig.9 SEM images of the cold-rolled Ti/Al laminated composite sheets annealed at 725 “C for different time: (a) 2 min, (b) 5 min, (c) 20 min,

and (d) 1 h"®
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593.74 pum, H4, (AFTiAL,)FAHZE H [ TiAl Bk
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Frit (B 10a). BT TIAL BT 8RB KA
ROV E B REA X BN, HE Ti-Al &8 k&
Ti;Al. TiAl. TiAl, 1 Ti,Als #H B % 5K K w4,
FITCATE TI/AL [ -5t R T TiAL M. (2) iz
2 TiAL/AL [E - ALRCREAT, R Ti R F7E
JEEZEAE R Tz 2 [ -y A ) AL, AT 3L
TiAL AR AR, [FIRF, Ti AT AR 7 B3 B S S0 TiAl
HZELE TIAL/TI (DA TiAl/AL (I1) 541 & A I 8 A R
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I --=-=-=
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Ti(S) Al(S—L) Ti(S) Unsaturated AI(L)
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Ti atoms| 11
Q8O o Qo0 e d
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344 ap
.\ O )
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Formation mechanisms of interfacial layer in cold-rolled Ti/Al laminated composite sheets during solid-liquid reaction:

(a) formation of TiAl; phase by solid (S)-liquid (L) reaction between Ti and Al; (b) formation and dissolution of TiAl; phase by
solid-liquid reaction between Ti and unsaturated liquid Al; (c¢) formation of TiAl; phase by solid-liquid reaction between Ti and
saturated liquid Al, and peeling off of TiAl; phase; (c;) nucleation and spheroidization of TiAl; phase; (c,) formation of adjacent
TiAl; regions at solid/liquid interface; (c3) interaction of TiAl; spherules and (cs4) expulsion of TiAl; spherule; (d) phase
transformation of saturated liquid Al during cooling; (d;) precipitation of TiAl; phase from oversaturated liquid Al; (d») peritectic
reaction between liquid Al and TiAl; phase to form a-Al solid solution; (ds;) Al-rich part of Ti-Al binary alloy phase diagram

which shows the precipitation of TiAl; particles from the oversaturated a-Al solid solution!”®
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Fig.11 Cross sectional microstructures of TiAl;/Ti samples heat treated at 850 °C for different time: (a) 5 h, (b) 20 h, (c) 35 h, and (d) 54 hi®
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MBS RS, FRRA TisAbs/TisAls LAY
BUBAE 1170~1329 K 45 Ti;Al #HAI L B R $L, &5
ifiid Darken-Manning A 3 [H] 4245 | Al Jii 1 7£ Ti;Al 4
I EY BCR S BEA RSN, TifE ThAL A
P HAIE Al RETE I HIENE Arrhenius EH, Al
JEFAE Ti AL B BUR B Ti 76 TLALA I H
T HRREUN | MUEHHSKRETK (B 14). Herzig
SEDOR TR Y BUR T, R 1184~1691 K
YO Y IAS Ti 7EAS [F oy 1 TiALAH R I B 9 5R 2
454 Sprengel ZE7NAS (1) TIAL M Y B R %, @
it Darken-Manning A iH5 1 Al 7€ TiAl M HY
B AR, RS RER, TiJETE TIAL AT 8 A
ABARIEE (<1473 KD 1E1E Arrhenius &, 7L

B g (>1473 KO WIASFREAE Arrhenius &4 H A%
KHm EES; Al 7E TiAl M A BEREE ST
1173 K & [FIREEAE Arrhenius 4 7F 1353 K AR
B, Ti J&F7E TIAl A BV BREKT Al ET1E
TiAL M B8R %L, e 1353 K LRI B, Ti i+
1E TIAl M B B R EUN T Al & F1E TiAl #HE
I8k 2% (& 14) . Van Loo i@ i3 ¥ Ti/TiAl. TisAUTiAL
A TIAUTIAL S54 8UEIR K ALEE, #F5C 7 Ti A Al /&
TiAl,. Ti;Al 1 TiAl M E T 8 R EW L E

( Dy, /Dy )o BEFURIN, TEIRE 768~865 CiGHl, TisAl
MW DL /Dy N 7.7~8.5, L4535 Rising A1 Herzig®”!
RBN A BB oL fEIRE 784~972 Cia[, TiAl
M Dy, / Dy M 0.37, MEEHE Herzig 2075 2 (145 1
ZEREK; TERE 784~958 CilH, TiAlL, #f D}, / D,
N, B AL /& TiAL AR — 3 85 7. Paull®
# TI/TIAL ¥ EUELE 870 ‘CiB-K 1600 h, 3 ThO, Hi
KRR AR EMIDEFL T Ti A1 Al 7E Ti;AlL TiAl Al
TiAL A ) H 8RB LB . B 7RI, TisAl TiAl
A1 TiAL A Dy, / Dy AE 5379108 6.949+ 0.608 Fi1 0.0208.
P45 5 Van Loo® 5 B 45 S BT . 4T TiAls
FHH ALFD Ti S 71 B8R BA & B0 A TR
18, {H2%EE] Ti,Als A5 TiAL 0 JE T HB BN AR
fBL, ATHEN Al 7E TiAls AHH AME—3 8UR Fai Ry
BYR T . Herzig Z5PE T Ti 78 a,-TisAl 1 y-TiAl A
R AP BRI VG 0 888~1316
K 1 834~1467 K. WAL KK, 7E 25at%~35at%Al
B VEE, Ti £ ar-Ti;Al MR A BT B R P
(P=0Dg,) B ap-Ti; Al #HE AL T AL I B 38 i i 3¢
N, AN Ti TR ap-Tis Al K 5 A BUME B8 O 5
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Fig.13  Arrhenius plots of interdiffusion coefficient for the a,-Ti3;Al, a-Ti (a) and y-TiAl (b) phases
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diffusion, SD) #Lil. 3 KBk E A 4L (three jump
cycle, 3JC) ML« 6 RBkBNE A e AL (six jump cycle,
6JC) MLl Al Jx &5 ¥ #r 4% Canti-structural bridges,
ASB) HLifl

(1) A HOLH] 7E DOy 45 8 1) Tis ALK
Ti 5 RSB RAEE T SR, [RIE Ti 5 )i ol 23 47
18 B B s FE gk iy 85, X RO EIAR 9E RRE E
¥ B (sublattice self-diffusion, SSD) HLl. M Al & T
BT AR Ti R R, RegdEa Ti R B A
Al {58 R A B r B8, X PP LSRR L 5
AP HL (sublattice antisite diffusion, SAD) HLfi .
L1, £S5 1 TiAl #H 2 & 1) Ti A1 Al f1[002] )5 1 /= HE
&, Ll Ti A0 AL FME R BEAE 38 BT TiIAL AR ¢ Bl 7
[ 35 JE BRE % , A FAT T TiALAH ¢ Hlif¥I[001] 75 A )
ANEeBiE. Bk, Ti M AlLJEFEEE T TiAl 48 ¢ fl
(1) 75 Wik S AR B SO s B BL SSD ML B, 7E
AT T TIALHE ¢ Bl 77 17 R AE L SAD ML

(2) 3 Bk PE e Az ML 30C WL =& — Fh IR KR
HIF RISk, S 3 %S 1) fal 26 Bk
G AR R T B AR AL B MR FEE T . R —E
ME o I EALEREN B 5 — AR RE B, RJETE B
MR R EAT R — Rk, g R A Sk E] B R
o PRGN E, 2 IRTEABks T g W AREH T 2
MR TAE, WIXF 3 RS IE R 4 AL FR N

a-3JC HUHI, RZ BN B-31C Bl . 3 Rk sh1E 3K e fir
B2 SR Bk 3N i J5 5 BT 7E 1R 0 a5 Bl 06 20002 T2 1

M0 25 A0 T 7 (1030 st B AN b S B 1), R A Ti
JRF AT LATE TisAl A9 @ 3JC MLy 8. il 16a
Frax, TiliF0o5 Al W FER 2 A0 3 Fi Al-3JC
BUHIEEATY B QD F Ti 573 Z iy S 3L m g
W () Ti JE ARy SIS0 E Ti 5 FAEAE

TiAl, Ti,Al, (DO,,)
B 15 TiAl. TiAl. TiAl Al TisA, A 6 0k 451

Fig.15  Crystal structures of TiAl, TiAls, TiAl, and TisAj;

Kl 16 7E TisAl #1 TIAL HEH ) 3 IROEFRBESD . 6 UXOE PR 5 Al s 45 K M e HL ) s 2

Fig.16 Schematic diagrams of three jump cycles of Al vacancies (a-b), six-jump cycles (c-d), and anti-structural bridges (e-f) in Ti;Al (a, c, €)

and TiAl (b, d, f) phases, respectively (the numbers indicate the sequence of vacancy jumps)™®®
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SETH ) P Bk S A (3D A Ti J& 19 & AS 1R 1 R
PR AL S Ti R 7EAS [F] FE T R Bk S 76 3 . 7R
TiAl M, Ti JETREAM AL TV &S FE B2 A0 i
Al-3JC HLHILE Ti Wi FER Y8, 14 Al B LA
MET2ATIZER 4 NEIEAR) Ti i+ #i &,
Kl 16b KR T Hd 1A 3 Rk e hr . [F
H, AlJR-FHAER Ti A7 B S 4M0@ i Ti-3JC HL]
16 ALY 5 B i B

(3) 6 RBkBHIEHHALNLE] 6JC LI 22—
TREFA P S AL BB, HRIATALLE 4 NET
ghpn BT 6 WL ARk, b 4 ANETF 4T
2AET o WA, BAh2 ANgEEET g SR, 8
A 6 RBkEN G IR AL T E 1 AN ARE (i o)
H AR FAS A B, A — AN s (Bl
B R 2 AR TFRHALE . E Ti;AlLMF, H Al-6JC
A1 Ti-6JC2 FMLA], B 16¢ Fim. Al-6JC WL L
A AL 5 B 2 Anim it 6 YRk sh 11 PR 4 A 1
A AR FAE 2 /N(0002) 1 Bk 3l [F] B A 23 A7 B 78 1Y
WIGEHE T B ) 2 A Ti 28 A E . Ti-6JC ML R I
NS TiOTE S BE 2S5 A8 6 Rk 3h 418 PR 45 A 1 — A
Ti JE AR T bR A I A8k, A AE 2 ASAH40
(0002)2: 1 1 Al JE P2 e B . & H, 78 6JC AL
Hil R B AL EFRT7E Tis Al AH AR E I 2 a1 ks, i
Ti J&F WA BRTE AT T ThAL M ¢ By 8. 1&
TiAl M, B E R —fh 6JC HLEI WA 16d Fiw, —
A Ti BALAE[001 5 Mksh 5 Ti a2 B, R
15 2 4~ Al JEFAEAFRI[001]Z %A E . A3,
—A~ Al ZFALAE[001 17 M Bksh 5 Al R 732 i1 &, [F
B 1S 2 A Ti JEF7EA R I[001]Z A3 i B . v LUE
i, 7E 6IC HLHI T AL Ti J5 776 F 4T M3 B T TiAl
FHIT ¢ Bl 7 1) B3 w8 B

(4) RN 15 & A/ B 2540 2 T
BTN, SO BB R B R I AT 2 7E — T
WS¥IA5%E Sr AR ) AP e =R Y oy A E =
& SOV A K P Bk A 1T AN 3 I A B My R4
A, OB M Bk 5] R R AR TR, R R
N IR RIS . A 2 FhSEHY ) ASB ML : 25 1
PR ASBI HLil, EXFRALE] T 2 AL A AL 8 T
[E]— AN A (Bl o), a SRRV, 5565
1AM SR (i g BIIE R JE T (B n B) A2 #efir &
SRIG ALV A o Y0 B I AR T B, 2 H A
AT 2 A B RTFHEE, ZXRALHIFRN
a-ASB1 MLl . 575 —FhFx A ASB2 HLifil, B2 457 Fl AL
JE Ak T AN [ 5 R B B AT, FE X AL R 4 B
AN S BE (B B FIZEAL Vi e F 5 — AN s B

B o) HIRALRF B, XA E, RF V, A B
P A5 ) IE R A B, AL 2 Rk T E 2
A B R TR, XFHLEIFR N B-ASB2 HL . [F 3,
A JR 7A@ f-ASB1 A1 a-ASB2 Hl#|#E4TIER . 7
Ti;Al #1 TiAl #H 1 #)1F7E Ti-ASB1.Al-ASB2.Al-ASB1
H1 Ti-ASB2 4§ 4 Fh e g5t My flfil . &l 16e F1 16f 43
MERT Al JE T8 Ti-ASB1 A1 AI-ASB2 WL
TisAlLF TiAlAH HF HEAT 38 X T Ti J& il it AI-ASB1
A1 Ti-ASB2 HLHITE TisAl A1 TiAl AR 9 8k, 72 W
SCHR[90].

£ TiAl A1 Ti; Al A, IR &R SOl i 5
Ti A1 AL ()4 8O i) o ik A7 1R K 22 5« % T Ti £
TisAl M 48, BT Ti JE T4 Ti AR B A
AR BOB0E AE, SSD ML B & Ae 6 $E it e % 5
M B g 4%, AR ASB ML BT ik 1 57 ik AT 2
WA T BA RS Y EOSE e, AL-31C B
fE Ti W B X Ti 4 BooTmt iR N, A2k s
Ti 7€ Ti; Al Ao B3R BE 3G 0, A1-31C ML A8 158 >k
B, EETLLA SSD ML A, 6JC HLHILE
RS () TisAl AR # R AF T LR E, 0T Al
1E Tis Al AP 8, 78 Ti W5 R BRI AL Al JE
TR 22 BT SAD L, X AL [ #ike & 2
YEF; Al-6JC MLHIAE Ti WK JEBARRK STk, 12
&M Ti IRERER TS SAD HLHEI M3, Ti-6JC
BUHILE & Ti AT 5 W Tis AL AR o 9 5T 8k 2 5/
Ti-ASB1 1 AI-ASB2 HLi#i| B T 7£'& Al B 77 (1) TisAl
FH AR A BE 2 B BUORTTER AL, 7R HE O I Tis Al AH
O RR BN . X F Ti FE TiAL A Y EL, SSD
Ui EZAEH, X4 Ti IRER &K, SSD L5t
BREEAR, 10 Ti JRFIRE AL JEFEZT 80 SAD #l
B DTERAE K, AL-3JC ML F R BEE Ti W E T+
DT ERAE K BL B3 AL R e ik Ti JE 7R
BT TiAl A ¢ #J7m 8, 1 6JC HLHI AT BLfsE
Ti JRF L0012 8, Al TN #
TEAE, 6JC ML Y DT Mk LL B /N s A R IR R /B Ak
St R B, R S A R DLk B 0% R
WA FESE MR, 15 ASB ML, JUHEZAHR
AN BE Y Ti-ASB2 ML, BE W8 4 & Ti 7F TiAl
FH A 3 B ORI RN B B T e, X RS DA R
AT AE IR Ti JB 7 AE TIALM B B3 B & 20w 25
Arrhenius 5E . X T Al 7E TiAl MR B, 570k &
K& SSD ML, 7% Al [l TiAl #d, Al ¥
WA LLVRE Ti Ji 7 )2 BL SAD MLl 3k 47 ¥ 84 Ti-3JC
PUHIAE AL BEBAR IS 7] BAFD SSD J& SAD #L. il AH 48
%, (ABEHE TiREF mmoTEkA N BLE 3 Fl
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AT . AR (D) RGHUT SRR Ti-Al ¥ 8k
NALEIEAT T 450d . LB S REFE W T

1 £ Al FEEST, @i Ti (2 Ti-Al IMC)
/AL TEAR I NANAE i TiAL 4, X E BN TiAl A
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KFHE Ti-Al ERELEVNEY AR, SHHE
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TiAl,s TiAls F1 TiAly &5 JUR A I db R S5 MU AL, AL
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Research Progress of Ti-Al Reaction Diffusion Mechanism and Kinetics (Part I)

Zhang Jianyu' *, Chen Yayu'?, Yang Guogiang', Lv Zheng', Liu Hongji’, Ma Penghui', Zeng Hongtao', Li Hezong'**
(1. School of Mechanical and Equipment Engineering, Hebei University of Engineering, Handan 056038, China)
(2. Key Laboratory of Intelligent Industrial Equipment Technology of Hebei Province, Hebei University of Engineering, Handan 056038,
China)
(3. School of Materials Science and Engineering, Hebei University of Engineering, Handan 056038, China)

Abstract: The Ti-Al system intermetallic compounds and composites fabricated through Ti and Al, such as TiAls, y-TiAl and a,-TisAl
intermetallic compounds, and Ti/Al, Ti/ay-TisAl, Ti/y-TiAl, Ti/TiAls, Ti/TiAl;/Al and Al/TiAl; metal-metal and metal-intermetallic
compound composites, have good application prospects in aerospace, automotive and other fields owing to their excellent physical,
chemical and mechanical properties. The preparation of the above materials involves a variety of Ti-Al reaction diffusion processes.
Therefore, an in-depth understanding of Ti-Al reaction diffusion mechanism and kinetics will help to prepare Ti-Al intermetallic
compounds and composites reasonably and efficiently. At present, Ti-Al reaction diffusion mechanism and kinetics are extensively studied,
but there are still many divergences on some conclusions. In part I of this paper, the research progress of Ti-Al reaction diffusion
mechanism involved in the preparation of Ti-Al intermetallic compounds and composites was reviewed, and the future research direction of
Ti-Al reaction diffusion mechanism was prospected.
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