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Processing, Microstructure and
Properties of Ti-43A1-9V-0.3Y Alloy

CHEN Yuyong, YANG Fei, KONG Fantao, XIAO Shulong
(School of Materials Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

Abstract: A high quality TiAl alloy ingot with a nominal composition of Ti-43A1-9V-0. 3Y (at. % ) was prepared using
water cooled Introduction Skull Melting. The microstructure of as-cast Ti-43A1-9V-0. 3Y alloy was nearly fully lamellar
structure with the lamellar volume fraction of 85% and a mean lamellar size of 80 pm. It was apparent that bulk 8 and y
phases were located at the lamellar colony boundaries and some g8 phase existed at lamellar structure besides y and «, pha-
ses. The Ti-43A1-9V-0. 3Y alloy exhibited excellent hot deformability, and large pancake and the largest sheet of TiAl al-
loy in China, with size of $260 mm x24 mm and 500 mm x 300 mm, respectively, were successfully prepared through
pack forging and rolling. After hot deformation, the microstructure of TiAl alloy was refined obviously and the mechanical
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properties were improved promptly.
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AR Ti43A19V-0. 3Y (AT H 40 %, TR, TAl &4
e e SR K (900 °C, 48 h), SRIGHAITIEF
JEAREE(T 250 °C, 175 MPa, 4 h), RIiEERSS 94591
FFA SRR, 28, RPN EFELARN0.05%,

BT R BEST A MR & 1Y TIAL & &5 5
Fig. 1 Ingots of Ti43A1-9V-0.3Y alloy made

by induction skull melting
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Table 1 Chemical composition analyzed by EDS corresponding
to different positions in figure 2¢ for as-cast Ti-43Al-9V-
0.3Y alloy (x/%)
Positions Ti Al AY Y
A 5.77 60. 78 2.30 31. 15
B 46. 00 32.79 21.21 0
C 46. 41 43.52 10. 07 0
D 47.95 46. 36 5.69 0

E 2 Ti43A19V0.3Y 4445 BiEH
Fig. 2 Microstructures of as-cast Ti-43A1-9V-0. 3Y alloy: (a)optical image, (b)BSE mode, and (c¢)BSE mode in a larger visual field
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Fig. 3 XRD pattern of as-cast Ti-43A1-9V-0.3Y alloy
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Fig. 5 Pancake of Ti-43A1-9V-0.3Y alloy
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Fig. 4 TEM micrograph (a) of lamellar structure and electron
diffraction pattern (b) of 8 precipitate in lamellas for
as-cast Ti-43A1-9V-0.3Y alloy
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os e . TR Y,0, SR B . 7 XRD R TEM Fig. 6 SEM micrographs of as-forged Ti43AlI-9V-0.3Y alloy;
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(a) near surface zone and ( b) central zone
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FE—48 y SRR AE R BRI AN 5, 1AL Ta 7R .
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B 7 3 Ti43A19V0.3Y 540 TEM B (a)shEH
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Fig. 7 TEM micrographs of as-forged Ti43Al-9V-0.3Y alloy:

(a) dynamical recrystallizing y grains and dislocations in

v grain and (b) remnant lamellaes
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FE900 CREFR2 h), MM SRR ST 290 50 pm, 32
FfaIRE N 25 ~300 nm, 2 BT S48 FF S 930 ~ 973 MPa,
HEMHRIAF] 1% ~1.3% , 800 C T i&G & AT BT 2L5E
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E8 Ti43A19V0.3Y &Mt
Fig. 8 The sheets of Ti-43A19V-0. 3Y alloy

B 9 R Ti43A19V0.3Y 4441200 CHL4 S
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BHLAMEL, BAMT MW ER SEWHER, A48 0 HH
FHE— BRI R y. B LK YAL HH,

E 9 #7 Ti43A19V0.3Y &4/ SEM B -
Fig. 9 SEM micrographs of as-rolled Ti-43A1-9V-0. 3Y alloy:

(a) low magnification and ( b) high magnification
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FRTLLE L, A 2 IR A IR AL RE A T T
Jrae FAINTTRT LA i 58 B R, G035 I 2 5R JE
FOFEMRR . EFRAMF T, 55 Ti43A19V-0.3Y 540

WAL 58 B RN S A 423 31 & 500 ~ 530 MPa #10.5% ~ 1%,
SHGEBIEE, SarBTRE RS 74y 100 MPa A4y,
IKEN T 600 ~ 650 MPa, FEAH 4R 1L 2 %, HKF T
1% ~2% 747, $LHG, Tid3ALOV-0.3Y & 4 Wikt bkt
ZUBA RS BB B T 700 ~900 MPa, FEfi % ik%] 2%
~3% . 700 CHf, Ti-43A19V-0.3Y && Mt ry &z
KT 580 MPa, @& TH5854F T By 450 ~ 500 MPa FIH
FF T Y 500 ~ 580 MPa, i A ff 583 7% ., 800 CF,
TiAl & @A A0Sk B30, AT AR At 22% .

x2 Ti43A19V-0.3Y A& ERMBREE TR MHERE
Table 2 Tensile properties of Ti-43AI-9V-0. 3Y alloy at room

temperature and high temperatures

Properties State Room Temp. 700 C 800 C
Cast 500 ~530 450 ~500 350 ~430
R,,/MPa Forging 600 ~650 500 ~570 440 ~500
Rolling 700 ~ 900 >580 480 ~ 550

Cast 0.5~1 5~7 >15

A/ % Forging 1-~2 6~8 >18

Rolling 2~3 >7 >22

YT H Ti-43A19V0.3Y 2 %5, A URLEN
B LRI R R R RE R B, B AR RS A 2
b, TiAL &4 0y 5 B R AE A R B A5 2] T — & B A9 48
Fo EARWFRE, SEMLSHATZERHA/NY ¢y HA
B, AN RS SE TR RN ES.. AERA
A, LA Ti43A19V-0.3Y & & r W 2458 B i 8 &
S0 RI5R = 50 ~ 150 MPa, X EZ R FATERE
Rxgn, FLASHAKEFE SRS R MR R
FIHEINE 700 CH, Ti43A19V-0.3Y 4 4 ) o BF (%
fiS, Wby, HETREL, ERESH T TiAl
EEN RSB, MR, R SR
BTN R R B AR IR RE WA ) TR . HRE
JE R 800 CHY, TiAl &4 RSB B Ian, KW H %
BEXM T2 58 NERANER L, B
KA T 2R A AR T B A 4SO -

6 & it

(1) R H ISM 6 o 52 AR J0 B ) 45 1 07 5 o 2 Y
Ti43A1-9V-0.3Y 54 %5, HESHAEEHy, oo M
BAHALML, HLUNIEIE R HAEER, 2R h
85% , IRRHIBER/INN 80 pm Zidy, B+y MM TRER
WA, BRFEAA g RTITE BT, A~ EE [ FIAE
AN BRENN T : LoL+BoBoa+Bra+B+y
—Lamellar + 8 + 7y,

(2) Ti43A19V-0.3Y & BA RIFMHEIEG N,
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R AL S P E LA EAR R & T R UTY TiAl
B APV TIAL & & WA, HR S5 318 $260 mm x
24 mm A1 500 mm x 300 mm,

(3) &R FR G, Ti43A19V0.3Y 5420 8 M4H
LERTHEML, WA T REERE. ERT,
5% 5L, TEEEESWRREES T 100 ~
200 MPa, ZEMZIET] T 2% ~3% , 700 C T, %4
TIEGE WG4 W 258 B K F 580 MPa, #PERK T 7%,
AR BE R 800 C B, TiAl & & AR M A9 48 7k B 25 42
w, T 22% .
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