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Research on Powder Metallurgy Ti—Al Based Intermetallics

Lang Zebao Wang Liang Jia Wenjun Shi Jinliang Xie Fei
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Abstract Because of capability of preparation for Ti—Al based intermetallics with fine and uniformity micro-
structures, powder metallurgy processing method has an unique application in preparing Ti—Al based intermetallics.
Using the examples of Ti-23A1-17Nb (at% ) and Ti—-45A1-2Cr-2Nb—-(B, W) (at% ) alloy, the paper introduces
the fabrication, shaping and properties of Ti—Al based intermetallic prepared by powder metallurgy processing, and

shows a good prospect of applications in the aerospace areas.
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%1 Ti-23A1-17Nb FI& &M RMUZER S
Tab.1 Chemical composite of Ti—23A1-17Nb

x2 MEFBERE P/M Ti-23A1-17Nb EIEAH HiEEE
Tab.2 Tensile properties of P/M Ti-23A1-17Nb

pre-alloyed powders at% alloy prepared by HIP
Nb Al Fe C 0 N Ti P
o oy ,/MPa o,/ MPa 8/ % E/GPa
16.82 24.5 0.03 0.005 0.23 0.02 58.55 Tz
HIP1# 735 815 2.0 114
WORHIBSIGE TROR B SRR S, e s 815 L6 121
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Fig.1 Shape and microstructures of as-atomized

Ti-23Al-17Nb pre-alloyed powder
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Fig.2 Microstructure of P/M Ti-23Al-17Nb
alloy prepared by HIP
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Tab.3 Tensile properties at room temperature of P/M Ti-

23A1-17Nb prepared by different methods of heat treatment

HLh B BE 74 ,/MPa o,/MPa 8/ %
HT 1* 962 1026 5.8
HT 2* 891 972 3.2
HT 3* 757 866 1.8
HT 4* 736 820 1.3

MFE 3 FTLAF T, BEE ORI &, & 4
Prhism BB, th 820 $255 ] 1 026 MPa, 1fij it fiZ
SREEdL Y 736 4R E F] 962 MPa, &4 A MK R LB
B VR E R ST N, Y A IR EE A E) 1 020°C
i, AR MK IR BN T 5. 8% , MR, BRI 5 EE
AR RN B TR UC L, 18] 3 J& 4t R[] #Akk
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Tab.4 Tensile properties of P/M Ti-23Al1-17Nb

at high temperature

THEE/C 0.,/ MPa o, /MPa 6/ % U/ %
408 496 4.7 3.9

500
413 510 3.6 2.4
404 466 3.8 2.8

550
410 472 5.0 4.3
520 585 5.0 9.5

600
515 645 8.5 8.5
480 575 6.0 12.5

650
475 555 4.5 8.5
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Fig.3 Microstructures of P/M Ti-23Al1-17Nb %ﬁ%;ﬁﬁ/;%[m

prepared by different heat treatments

%5 Ti-46A1-2Cr-2Nb—-(B, W) & &M REILERK 5

Tab.5 Chemical composition of pre-alloyed Ti—-46A1-2Cr-2Nb-(B, W) powders at%
Ti Al Cr Nb B w C H N [0)
49.2 46.7 1.52 2.05 0.16 0.095 0.012 0.038 0.026 0.129

K 4 J2i2 A PIGA 3EH & i SR A R 19 SEM B, oo Bey R A A A7 S 00kE . IS4 SR e I i
M A, PIGA LGl M TILA AR TR IR ER MR PRS2 B IR 5] T AR BEAR 2 B 1Y) 64%
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4 Ti-46A1-2Cr-2Nb—(B, W) & 4K KM SEM fEH
Fig.4 SEM micrographs of gas atomized
Ti-46A1-2Cr-2Nb—(B, W) pre-alloyed powder
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Tab.6 Tensile properties of P/M Ti—-46Al-2Cr-2Nb-

(B, W) at room temperature

HESEAY 0.2/ MPa o,,/MPa 6/ %
425 555 1.3
=Y 440 540 1.5
440 565 1.7
470 610 3.1
WAL 475 624 2.9
471 608 3.0
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Fig.5 Optical metalographs of P/M
Ti—46A1-2Cr-2Nb—(B, W)
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Fig.6 High temperature tensile properties of P/M

Ti—46A1-2Cr-2Nb—(B, W) tested at 800 to 1 000°C
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Fig.7 Diagram of relationship between oxidation rate and oxidation

time for P/M Ti-46A1-2Cr-2Nb—(B, W) at 900°C
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Fig.8 Some Ti-23Al-17Nb parts made

by powder metallurgy processing
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Fig.9 Typical parts of Ti-46A1-2Cr—-2Nb—(B, W) made

by powder metallurgy processing
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