ELECI ] HEEERMRSIRE \ol.45, No.11
2016 ¢ 1A RARE METAL MATERIALS AND ENGINEERING November 2016
: A = WH &6
7S TIAI-ND & & RIH O E#) 5T M 5E

AE#R', BEE', TEE?, £ #H' R, =M !
(1. kBT R, 7 PhFH 110870)
(2. HMT A S A BRI 5T B St iR A A A R B AR s Ie %, JbE 100095)

= ad AR AU EE, I T HE TIAIND & E7EIT 890~910 CiR X AN EFAL4T . HiR%E
B, #57 TIAI-Nb & ARG EEZ IR R Ry oo WARALEG ASFIHLIE 7/ o PIARJZ F7 R4 23 2 TR0 7748 AN F0M 478 145 IR T
SRS, ZOEIRIEE B e A R AR SR IR AN, A BRI NIRRT A K I IE A G B8
155 2% S TR 10 22 TR WL A2 K B A4 AL RS 91 TR BT UNZE PR o ap BIAR, JErp, REAIHAE S AR PR, KA IR BIAT ]
JRALERIN, AT e AL AR I 2ERS , RGN SRR, OB B &R 5 a-TiAl M, - TIAI A BRI RE . Bk,
AR & &I RE S TSN R 45°f/ . HERREMATAT I AL A 58 e, BERAZRRE &SR
A HAE B WL s ek, 5 RREEMIN-FAT AT D o6 R I, T 5 2R G K 52— 5 ) B2 A W SRR i A7 7 i 5

R R B B I - TisAl AH BHAS R GL TR AT 8.

X827 TIAINb &5 AU A RTRARE: BrRPLH]

TEESES: TG146.2'3 SCEFRIRG: A

YEHS: 1002-185X(2016)11-2835-06

TiAl &8 AL AP 3G SR A I R LS &R
S5 R i A v e, e B R A R U R R R
(g Ll A B R LG IR BE B e S5 1 e A A P 101, T o Ak
ZWRFEFREM, A BRI RS T 80
) 1 4 X A 0 0 1 B B TR R R (H
H AT A AR BB 22 55 1, BRI T & &Mz
NAEI

G 4 IO I 28 M 5 4k [ R DAL 5 1 o A %, AL
R, HEERA SR SR EEIR T 82%, TiAl &4
(R B 1 AR ELAE T AL L+ — o, LB B8 AR
L—L+B— a+f—~a— aty—=arty. F, pHEE 4k
MR, A ICER W A& e AT
R R, R TR AT o IR, DEITER WA
P TIAL & =R Lomilm R g, fém TiAL & a1
WV AR, (R TIAL A 4 0 S 30 98 o e i AR R,
MR IR B X TIAl &< B A SR e, Jed,
TEEH TiB AE N R , BA Rt aff 517
% 44k kI FIR B oA TEAZ R 1R VA, IR, BEAR
TiAl & &P AHECE, S S IIEES, Rk,
Ly RN T 12%0, B 4 1P AL PR BE 2 25 G .
P TIAL &< IR AT A0, NS B A H AR AR 23

YFsHER: 2015-11-05
E£WmB: ExAARRHES (2011CB605506)

H, BORITER Y AU U R TIAlL & & RPiE L RE
71, BT LLARAL TIAL & 4 i Stk 4l 414

5@ TiIAl A& M, TiAINb &4 BA HiFr
A R A IR A BRI RE ), RIRE R R )
(R sm . A TIAL 364 &0, & &mimay i 5 H A
GER AR TENLRI B IR oG, o, AR R AR A
TEAR R 4 JB ARG A8 301 ) AT LIS, 7 — o i
AR, AR R A S B A AR AR RS,
DR 17 2L AN R R AR 9 1y . RV R R84 3 T 20 TiAl
WA SHLS SN OH SCIIED, BEH4E
W. B. Y &4tk TiAI-Nb 3 & 4 4 23 55 1) % i iR i
A B AN 2

Wk, AWFFES TiAI-Nb E4 4 #t17 W, B. Y
A A AL . IEA R, 45 S A GBS M EE,
WAL W, By Y A S AAE R TiAI-ND & & 1755
B TG AT N AU AN AE AL,
BN G 4 T 5 80 FH R L 3 0 A 4

1 % W

5N Ti-44A1-8Nb-0.2W-0.2B-0.1Y HI£F&4
ZH T BT R SE R, HBBEREL 3 IRETHIE

fEZ®N: HES, 5, 1952 4, 1, #d%, RHTICRSEMRRS S TR, 09 JLfH 110870, HLifi: 024-25494089, E-mail:

tiansugui2003@163.com



© 2836

Wiy @A RS TR

i 45 %

IRIGRE RN 200 mm EER. A5, BESERES
LYV T 14 mm x 40 mm x 40 mm FIHURBHE,
KB4 W, By Y A £ TiAI-ND 5 & %8RI
K FH 28 U)o T RSt BT T A 4.5 mm x 2.5 mm, FriE K
FE 9 20 mm (¥ Fr R B AR A8 TR o 05 AR B 22 LR R
BRI E J5 , F H BN GWT504 7 i i 248 /55 A i 36
MU, 7RI 900 “C ik FE X (8] FIAS [F] . ) 26 F T kAT ik
BPERR I, THE A S TR SIS A T 1 2R WL G AR
TERE AN ) FE R, B A R AR R S 1A ST
SEM. TEM THHTHAEEMEE, B84 S0 =i ik
A0 1 V) P9 2L S A AR R AR TR AE , F 78 5 A0 IR A
] 0 A8 T7 B W7 BLREAE

2 HER50H

2.1 AEWHELREN

B TIAI-ND & & MA LK, W 1 iR,
K la ACAE RS, B E AL By C 4 51R R 3 AN
KL, & dRs B R AR R 2 ROIRA S i, Hod,
R T () 2 R DR AR 23 5009 = THAL KR - Tig AL AR,
TE i NI Z ROR Y o S AR AR R ], T AN [
ALy e AR RO R A AR, BANFE
R [E] PR I (B 2 200, oA LS B B S 1 o
SO UIREE, WEPXE H R, 8RR
— i, RIAEE FOREFE . 55— XIS T
K 1b, %X D. Ev F 3 R4, dki (8]
m A TEAS AR . B RS BORI— A2, I

K1 #74 TIAI-ND 24 & 4L 25
Fig.1 Microstructures of the as-cast TiAl-Nb based alloy:

(a) macro-morphology and (b) magnified morphology
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Fig.2 XRD pattern of as-cast TiAl-Nb alloy
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Fig.3 Creep curves of alloy under different conditions: (a) applied
different stresses at 900 ‘C and (b) applied different
temperatures at 140 MPa
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Fig.5 SEM microstructures of different regions of the sample after crept up to fracture: (a) schematic diagram of marking

observed Location; (b), (c), (d) corresponding to A, B, C regions, respectively
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Fig.6 TEM microstructures of the alloy crept for 237 h up to fracture at 900 “C/120 MPa: (a) dislocation rows, (b) interfacial

dislocations networks, and (c) dislocations shearing lamellar phase
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Fig.7 SEM microstructures of the sample after crept for 237 h up to fracture at 900 ‘C/120 MPa: (a) initiation of crack

along the boundary at about 45° angles relative to the stress axis, (b) propagation of crack along the boundary,

and (c) non smooth surface after crack propagated
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Microstructure and Creep Behavior of As-cast TiAl-Nb Alloy

Tian Sugui', L1Xiaoxia’, Yu Huichen?, Wang Qi', Sun Haofang, Li Qiuyang®
(1. Shenyang University of Technology, Shenyang 110870, China)
(2. Science and Technology on Advanced High Temperature Structural Materials Laboratory,

AVIC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The creep behaviors and deformation features of the as-cast TiAl-Nb alloy were investigated at temperature 890~900 <€ by
creep properties measurement and microstructure observation. Results show that the microstructure of as-cast TiAl-Nb alloy consists of
¥ o, phases with the lamellar feature, and the boundaries with irregular serrated configuration consist of single y phase, and locate between
the lamellar ¥/ o, phases with different orientations. The as-cast TiAl-Nb alloy displays a better creep resistance and a longer creep life at
high temperature. The deformation mechanism of the alloy during creep is significant amount of dislocations shearing into the
lamellar y/ o, phases in the form of dislocation rows. Moreover, a large number of dislocations slipping in the matrix may react to form the
dislocation networks, which may promote the climbing of dislocations to retard the stress concentration and to improve the creep
resistance of the alloy. Compared to a,-TisAl phase, the y-phase possesses a weaker strength; therefore, the crack is easily initiated along
the boundaries with single y phase which is at about 45° angles relative to the stress axis, and propagate along the boundaries being
parallel to the orientation of the lamellar y/a, phases up to the occurrence of creep fracture, which is thought to be the fracture mechanism
of the alloy during creep. Thereinto, the tearing edges formed on the surface of the fracture are inclined with the lamellar ¥ a, phases,
which is attributed to the a»-TisAl phase with better strength hindering the crack propagation during creep.
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