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Abstract: Ti, AINb based alloy has a combination of advantages, including high specific strength, low elastic modulus and
coefficient of thermal expansion, excellent creep resistance and high temperature oxidation resistance, which has a very
broad application prospect in the aerospace field and is expected to partially replace nickel based superalloy in the prepara-
tion of aeroengine high temperature structural parts, in order to greatly reduce the engine weight and significantly improve the
thrust weight ratio of the engine. However, Ti, AINb based alloy has poor processing performance and the traditional forming
processes for preparing Ti, AINb based alloy parts face a series of problems such as low efficiency and high cost, which sig-
nificantly limits their engineering applications. In recent years, additive manufacturing technology has great advantages and
potential in the preparation of titanium aluminum alloys owning to its high efficiency, low cost, net-shape forming and other
merits, which is expected to overcome the processing difficulties and significantly improve the mechanical properties of
Ti, AINb based alloy. In this paper, the basic characteristics of Ti, AINb based alloy and the research progress of parts fabri-
cated by additive manufacturing technology are reviewed. The existing problems and shortcomings of Ti, AINb based alloy ad-
ditive manufacturing are pointed out. Finally, the future development trend and application prospect of Ti, AINb based alloy
additive manufacturing are prospected.
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Fig. 1 Ti,AINb components prepared by powder metallurgy technologyL 14]
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Fig.2  The perspective views of the crystal structure of phases in

Ti, AINb based aﬂoy[zﬂ
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Table 1 Lattice parameters of phases in Ti, AINb based aIon““:
Phase Structure a/A b/A /A
0 orthorhombic 5.96 9.86 4.67
o, hep 5.78 5.78 4.63
B2 bee 3.22 3.22 3.22
B bee 3.31 3.31 3.31
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Fig. 3 Typical microstructures of Ti, AINb based alloy[m : (a) equiaxed structure; (b) double structure; (c¢) lamellar struc-

ture; (d) lamellar structure with coarse secondary O phase and thick grain boundary a, phase
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Fig. 4 The turbine blades with internal cooling channels prepared by la-
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3.2 AEmAkElE

B B A A RR I 2 X8 1S A il 3 R SO B NG 4
PERE AR B E R, SRR ARNS T2, X
Mg AL K, BRIOBRE R | Wshvedr . MBI .
Ay T R DL SN R O AL LB AR ST B A R K & ok
HE,

T LA A A i BE A Ao JEORE, dE i AR 55 4k
B BT AR S AR S ITIR T A S AR 1 A5
AL TR MG S BAL, ERB By, SF —Er Al
&, WL, TEHEESH Al TR RS S04 S Al
JCEREMIECLL, PAVRRh AL TR . MRS ik il 554k
B ARE SHERZH DEN, SEmE 4SRN
P, MHELZR, 558 e i iR 55 Ak ik DU 4 Sk JEURL,
T A A e TAUE 2 3 e v i v T 55 2 IR0 A IS il
FEE, B0 7 A FH T VRS0 e e A/ %) V80 58 (&1
WA, R R R e ai g, TR
PTTREIR 3/ N (E K 1 B9 N =

Sk G A 4 B R B IR T, Polozov 45 3R
FPUA S Akl & a R AR, Bl 8 1 45 B IR Bk b
GamARER, ¥izorkfls e en RS mG &5

SEACTRIIE SR ARBATR LRI, HUA 4 b/ 25 s
TARER S A T B IRIRE AT LA 45 8 e 3R OB B L o 35 o
4 Ti,AINb B E B A, HIZE A FBAab #5145 2] 8 oK
RIS, ANBET 2 SLM H AR XK A KL BE (B3R, Jia
DYl L R AL A A ki BRI AL O, $E5R Uk
FRENGIR K A Ak Ry A, WD il 45 345 T 40 /MW Ti-22A1-
25Nb A4 BV K

K AP A A Al £ By R, AEE S5 AR
P HAL G S oe Z e E Rk, LRSI A4, B,
BRI B, HRGORB R ZE S KRR, LIS
SYHEL, WEREAR TRMARM S, Xh T A TR 20
TSR T A At . 52 WIS SR 4L
B FEAR 2 A 10 7 =X, Bk g AL O, P& ki 241
KENEHEAE L, HI8RET ALO/NI EFiEA4E
BRIEEARA, IRl #0308 A i,
—HAIESE T S LA A 4 T A B b ) v LR A 4k
TR ATATIE
3.3 IEsH

PR | BOYPR . BAfREEMBRGRESE T2
BRI SR A R DA B BE P2 A B A S, A
M TS50 SOV M BUS I . RO BUEAE, AE 3
W TS S EARUEE RS B8, RIE G S
B RL, PLTEZS T2 S8k ik, e s Al
# Ti,AINb Fe G &M T 256 1,

FHH B e B oK 5 O A PR R ), 0 e et
P, MARSBOCERI R, SE s ocR RREE 2Rk,
PR ARG AR R, R S OB K,
SEASEL, R, UL 2 Mg SR A
SBECERE ., L, A B T oG E A a
PR E X Ti-22A1-25Nb &4 0%, R kM,
B TR A3, BT AR AR B B0/ . B2 A
BORSHE/N, 5 mm/s IR N UG 40 200 2 s
TRBUHT 8 fe = (4351 R 1053 H1 665 MPa)

PO ) 6 3 A v SO T SRR i X O A
MR 5ok B2, 38 By SR [ 52 e m] DA AR R 8 1 4% %
ke, Wik, Polozov £ HFE SLM J§JE Ti-22A-25Nb
B A b B P AR RE i X S O AL SURN K2 B A 1)
SR, BRI OREL, REERRLRE R RN, Al RN
WAL, AIE Nb BOR A BRI R A LU 4
B RBARER SN 55.6 J/mm’ B, %44 BARESH
AHXT % (99.5%)

A A o v A 0 R LR R B R, A
T8 By FF 244 A 75 BN T 5 b AT Bk, DAREAR
BB, IVHIZSIE . Polozov ™ X - £ BRI



581

FEMR LS. Ti,AINb FEG 4 M

G T 1 R AR RIS 2 649

XiF A 4 12 R RE R R R AT 9T 2 I . R TR TR s o
FEA G M AR IR BE DL L T A O il S T8 B, X
BREA4A T, 600 °C LAY & Fl G L LI &
T RERITE A, AR B RIRES

148 ) B e 8 A o s 2o AR e ) )2 2 ) 1
K, SR IE R RIBEEE . Zhou 25 BF5E T H14H ]
FEX} Ti-22A1-25NB &4 O AL 4L I J12pPERERY S, 45
R, BEEERE IR, O M RN, SR
FERRAR . fkigndk; HBIEEN 0. 16 mm BF, A4 H9H
R T IT B AL O AH, & & Wb s i i, o
1144.2 MPa, TEARRN 24.25%, B, Zhou ZE°" EAL
R T2 SH0T B M il BUE Ti-22A1-25Nb & 4:, 4%
TEfE R, %A A4 FEE B AHLL /D& B2 A1
O AH, BXIHH T SLM 2 8 rh s ey (9 v 20 R il 1 e
o, FARYAER s BEAN, SLM B b 76 6 [ A0v8 A i A b =
AR S B 4 P B B AR N 4, ik
TEOLEE R T A 1 EREr AR T, JrA b RE IR R B
AR E N S. 3363 g/cm’; JEIRIEEE A 960. 02 MPa,
BURISREE A 1090. 20 MPa, FLfHZK 22.73%, it m
FAEG Y T 204511 Ti-22A1-25Nb 754 (E 5)

1200 - Forging Present work(SLM)
True Engineerin
51000 o g\ :
i o BB

s S o ) * Y
£ d 3 [11] 0[27]
& 0 [12] O[34]
% g A Nsps o3 o135]
T 600[ g O 0[14] 0[36]
£ o o[15] 0[37]
400 e [16] o[38]

0 5 0 15 20 25 30

Elongation (%)
FS  RREN T4 89 Ti-22A1-25Nb £ 42 i Al 3 A s mg
X EG P (BRI AR e o 2R FE O E X8 f B R AT BRI Ti-22A1-
25Nb £ 4 ) B
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