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Fig.1 Powder surface morphologies of TN-(W, B, Y) alloy® (a), GE
alloy™ (b), TNM alloy in Ar gas atomization®™ (c), and Ti-
45A1-7Nb-0.3W alloy in PREP™ (d)
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Fig.2 SEM images of as-HIPed Ti-45Al-5Nb alloy™ (a), as-forged

Ti-47Al-2Cr-0.2Mo alloy™! (b), as-extruded Ti-47Al-2Cr-
1Nb-1Ta alloy™® (c), and as-rolled Ti-45A1-7Nb-0.3W
alloy™ (d)
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Fig.3 Shell (a) and skeleton (b) of TiAl alloy fabricated by HIPing!®!
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Fig.4 As-rolled sheet of TiAl alloy from powder: (a) Ti-46Al-9Nb
alloy?? and (b) Ti-47Al alloy™
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Table1 Room temperature tensile property and impurity
content of TiAl alloy prepared by MIM and SF

Material Process  O/X10° N/X10° R./MPa A/%
TNB-V5 MIME! — — 630 0.2
TN-(WB)Y)  MIM? 1350 20 382 046
MIMP! 790 140 430 06

»-TAB
SF 480 30 658 0.7
SF 450 50 466 1.3
Ti-48.9A1  SF+HIPEY 420 50 380 1.1
SF+Forge®? 320 40 520 2.0

HIP: 1300 “C/200 MPa/2 h; Forging: 1100 ‘C/2x107°s™

T SF &btz 7 & A SR, 15 )-TAB &
SR E RN AR AR K RS T MIM &4, I 1,
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G4, FBMHANAR. X—THa S EERTH
K, B 7 AT RS ek i SE PRI E A K. SCRR[33]4E
HH SEBRiR E 5 1 AR A 22 KE 25 °C, T SCRR[34]F 78
R, IOV E W B L SRR AR e 4t I K 50~250
Ko SPS BT IR EEM, Ledhit (aljd, i KA &
AP E S BRI, FEE MIM FISF(E 1), KiEER
T B4& 15 (B2 SPS sl il s i Ik )
AN 5 G R AR, e g k4 2355,
1175 “Clesh i ke 4t A 20 23 AR 2 P R (p+a) XURH 5 48
N b & ,

F2 MEEBFREHE TIAl SSNEIRR(AEEE
Table 2 Mechanical properties of TiAl alloys densified by SPS

atRT
Alloy STIC M Rw2MPa Ry/MPa A/%
GEE® 1150  DP 568 700 2.73
G4EY 1260  DP 650 ~665 1.28
TNBE 1330 Duplex 694 790  1.47
TNME? 1336 NL 806 981 0.9
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ST: Sintering temperature; DP: Double-phased
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(direct laser fabrication, DLF). A LITAR £ A (laser
melting deposition, LMD). Hi-F H# i  45 A (electron
beam melting, EBM)FIIE X BOEIE L1 A (selective laser
melting, SLM).
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Fig.5 Sintering body morphology (a), sintering neck microstru-

cture (b, c) densified by SPS, and formation and growth

of sintering neck (d, )t
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MPa). il FLAE B THedh TIAl £ 41 5 T AR 5 A0 e
K43 54 568 MPa Al 2.73% (% 2), &= T-#d J5 it
T AL 425 MPa Fll 1.3% (38 3). ) A F S0 5 1R
HERAEENB RS G S MR MR KR, X
y-TAB F1 TN-(W,B,Y) & & il %, W3 1 F13E 3 ik n] BL
EH, TREHEELEEMRKOEELEEHRIM TR
i, SRR R 219 B 0
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Fig.6 TiAl blades fabricated by EBM (a)!*? and 3D-dodecahedron
structures produced by SLM (b)!*!

*3 FTREFFEHIER Ti-48A1-2Cr-2Nb & & M =B R MEE
Table 3 RT tensile properties of Ti-48Al-2Cr-2Nb alloy
prepared by different processes

Process Rpo.2/MPa Rm/MPa A%
Laser-formed™®! 550 585 15
Cast+forged+HT™" 425 622 1.3
Cast+HTH® 331 413 23

P/M Extrusion+HT! 510 597 2.9
P/M HIP+HTLe! 340 380 05
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RFOA, G # Cr. Nb. Taw B 258 R 1055
TARPIER . (3) BEAEEKEERT [A] (1) 1K 22 TE 48 K i
Ti(AN AN E R, FIR IR, (4) e
() TIAL T4 S AT BREE 2 BB A b 1 RS, R i
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Fig.7 Schematic diagram of phase transition during the sintering of Ti and Al powders by SPSFY
+ i\ [15] Zhang D Y, Li H Z, Liang X P et al. Materials & Design [J], 2014,
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Research Progress of Powder Metallurgical Technology
for Intermetallic Titanium Aluminide

Zhou Haitao, Kong Fantao, Chen Yuyong
(National Key Laboratory for Precision Hot Processing of Metals, Harbin Institute of Technology, Harbin 150001, China)

Abstract: Many problems associated with ingot metallurgy, such as macrosegregation, dendritic segregation, chemical inhomogeneity, and
regions of varying microstructure can be solved by powder metallurgy, which is an important method to fabricate TiAl alloy. The research states
of TiAl alloy in powder metallurgy in China and other countries were reviewed and the fabrication processes of TiAl powder were introduced,
including a prealloyed method, an element powder method, a mechanical alloying, and their corresponding sintering techniques. Their
advantages, disadvantages and mechanical properties of the products were also reviewed, and some researching direction of TiAl powder
metallurgy fabrication in future was finally pointed out.
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