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B IERETTEAIRINE S v -TIAIGEH D RITHER K EBE 2 —, Nbjtx
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(W, B, Y) 6EMNEMBLENREEIREAIFNTHE] .
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2 RRERSITIC
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A Ti-45Al1-8.5Nb- (W, B, Y ) &&FiRINAIW
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i, A REEWITEY TEGEERNEE .. KIETI-Al-
Nb&ZHIFEXSH™, FIFAThermo-CalciR{4it+ETi-
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Fig. 1 Schematic diagram of suction casting furnace
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Fig. 2 Vertical section diagram of Ti-Al-8.5Nb ternary system
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Fig. 3 Microstructure of as-cast Ti-45Al-8.5Nb- (W, B, Y ) alloy button ingot



20214 SETHIET0E

. BladizasENidFnssunEmas Xt
EILRRFSR . PR EAEREIRB2E, 5%S
(AMELY, 1ZB2IBAIZE2BFTIES (38.75at.% ) , M
NbEE (11.67at.% ) BFEME, BHEBLRBEE Y
4L, BTSN ABME, NERLIFIR. I
4, BFESERENESRER, SBoER o BFEK
BEMERE FEED (a,+y ) , XERBPESHRINRE
T, NMYBEBMUEBHMAR, —E2E LIE THit
MINENIAR FEEH (ayty ) BIFERL, WAL
EEEBR RIS, ZXIZEEBENE—B 18
BREFE . EldbRiza s EERNIEETEXIHAEEE
AN, HizBERE2SX, RIEFZFEE,
ALIMERFBEENEREXE, 268 XEiRBIX25
BRI, IKIBEDSHOMER, BEIRITLGAIS SR
= (45.81at.% ) , WEIFR. ERNEERTXISFE
KRV, BITERAET B HERRETTR, BAET
o fBRRETTE, BLEAERBFTNOEXRKS, TiE
RERHERRETESEREBE, BXELL&RATEHE
AR, REMEEELERNSY, EacRizasERR
IR XA EELER, MKXEEBEXRES
RX, SHRFHF—SEE, SRERTENTE, 2
MBEMRIEER, AIRERS, TG EFEEKE

: Y

(a) KM XEEHHLUER

(b) P XEEHHLIES

s A /.*'\ '- ‘i
IS Founorw [T =

KB eBEENRIERENFE, 2WMEHHATR
BREERE. RERR T PRI IEMIZI
KL, MRIELA EBREHLNSED T, BEE R ADEREAIZE
SR, BESTUNE— B B E R

2.4 FEERERME TEERSHT

B5 A ESFIR 514 R Ti-45A1-8.5Nb- (W, B,
Y ) AEHRIXRDITSEE, MRAUREFET
—ENESR, TEHEE/MIIN o /B yHEKEB2IE, E
A& IN20939° £ A 55 B2IBRIAT ST IE IR S5 5514 T~ Y

F1 HBEMEEETI-45A1-85Nb- (W, B, Y)

BEHB2E. o HUKRREERITXE
EnREFESEE (EDS)
Table 1 EDS analysis results of B2 phase, o phase and
solidification segregation zone in as-cast and suction-cast

Ti-45Al1-8.5Nb- (W, B, Y) alloys at. %
AH Ti Al Nb w B Y
B2 (#5%%) 5203 3450 1250 0.48 0.51
affl (#54%) 4423 4567 985 0.4
B2MH (Wg#%)  48.80 3875 11.67 054 0.24
oMl (We45) 4540 4494 946  0.20
BEE AT (W) 4459 4581 935 0.5

b AT

(c) WPRIXEERIZZ

L B r: >

HIEA

B4 HZREETI-45A1-8.5Nb- (W, B, Y) &% (@5 mmx 90 mm ) ERIXEAEEIALR
Fig. 4 Microstructure of Ti-45AI-8.5Nb- (W, B, Y ) alloy sample ( @5 mm x 90 mm ) under vacuum suction-cast condition
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Microstructural Evolution and Solidification Paths of Rapidly Solidified
High Nb-Containing TiAl Alloy Prepared by Vacuum Suction Casting

LIU Yi"?, ZHU De-rong’, MIN Zhi-yu"?, LI Miao-ling®, CHEN Zhi-yong®, LI Hao"?, ZHANG Wei"?

(1. School of Materials Science and Engineering, Luoyang Institute of Science and Technology, Luoyang 471023, Henan,
China; 2. Henan Intelligent Manufacturing Engineering Technology Research Center for Building Profile, Luoyang 471023,
Henan, China; 3. School of Mechanical Engineering, Luoyang Institute of Science and Technology, Luoyang 471023, Henan,
China)

Abstract:

Rod samples (@5 mmx90 mm) of Ti-45Al-8.5Nb-(W, B, Y) (at.%) alloy were prepared by Cu-mold vacuum
suction casting to investigate the effects of cooling rates on the microstructural evolution and solidification
paths of high Nb-containing TiAl alloy. By vertical section diagram of Ti-Al-8.5Nb ternary system and its
as-cast microstructure characteristics, it can be determined that the solidification path of the alloy is a single
B-phase solidification and primary solidification phase is f phase. The microstructure of the alloy is composed
of a, phase, y phase and B2 phase as well as small amounts of borides and yttrium oxide particles. Compared
with as-cast alloy, the solidification microstructure in quenched zone has obvious solidification characteristics
of single B-phase, while the dendrite morphology in mushy zone is obvious and there is peritectic halo, which
shows typical peritectic solidification. From quenched zone to mushy zone, the solidification mode changes
from single B-phase solidification to peritectic solidification. The formation of vein-like B2 phase, acicular
borides, yttrium oxide particles and lamellar structures (o, +y) is inhibited, to a certain extent, due to rapid
cooling in the surface quenching zone. With an increase in the cooling rate, the diffraction peaks of o, phase
(002) and y phase (111) planes shift to a higher angle by about 0.6°.
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suction casting; solidification path; B-solidification; mushy zone; peritectic solidification
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