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Effects of Oxygen and Nitrogen on Microstructure and M echanical Properties of TiAl
Alloy during Precision Thermal Forming
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(Department of Material Science and Engineering, Harbin Institute of Technology, Harbin 150001, China)

ABSTRACT: TiAl alloys are widely used as the high temperature structural materials with the most application prospects be-
cause of their low density, high specific strength, good oxidation resistance, creep and fatigue resistance at the elevated tem-
peratures from 700 ‘C to 900 ‘C.The changes of the oxygen and nitrogen concentrations during precision hot formation proc-
esses such as the vacuum melting, precision casting, powder metallurgy and additive manufacturing restricted the room tem-
perature plasticity. The impacts on the microstructure transformation and mechanical properties could not be ignored, which is
one of the key factors restricting their engineering applications. The article introduced the effects of oxygen and nitrogen con-
tents on the microstructure and mechanical properties in the process of the precision hot formation of TiAl alloy. The relation-
ship between hot formation process parameters and their oxygen and nitrogen contents was further described.
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Tab.1 Typical composition of TiAl alloy
( )%
1 Ti—48A1-1V-0.3C
5 Ti—47A1-2(Cr,Mn)—Nb
Ti—(45-47)A1-2Nb—2Mn—0.8%TiB, XD
Ti—47A1-2W—0.5Si
3 Ti—47A1-5(Cr,Nb,Ta)
Ti—46.2A1-2Cr—3Nb—0.2W
4 Ti—(45-47)Al—(1-2)Cr—(1-5)Nb—(0-2)(W,Ta,Hf,Mo,Zr)—(0-0.2)B—(0.03-0.3)C—(0.03-0.2)Si
®2 TIAIASEBRNFMERE"
Tab.2 Mechanical properties of TiAl alloy at room temperature
/MPa /MPa 1% / MPam'?
Ti—48A1-1V-0.2C 490 — — 24.3
Ti—48A1-2Cr—2Nb HIP HT(DP) 331 413 23 20~30
Ti—47A1-1Cr—1V-2.6Nb HIP HT(FL) 508 588 1.1 22.8
Ti—47.3A1-0.7V—-.5Fe—0.7B — 520 0.6 —
Ti—47A1-2W-0.5Si HT 425 520 1.0 22
Ti—47A1-2Nb—2Mn—0.8TiB, HIP HT(NL) 402 482 1.5 15~16
Ti—46.2A1-xCr—y(Ta,Nb) HIP HT(NL) 442 575 1.5 34.5
Ti—47A1-2Nb—2Cr—4Ta HIP HT 430 515 1.0 —
Ti—46.5A1-2Cr—3Nb—0.2W HT(FL) 475 550 1.1 21.5
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Tab.3 Comparison of different melting processes for TiAl alloy
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Fig.4 Creep curve of the cast TiAl alloy
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