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Abstract: The research and application progress of Ti;Al and Ti,AINb based alloys in Central Iron and Steel Research

Institute (CISRI) were summarized. A family of Ti;Al and Ti,AINDb based alloys with independent intellectual property

rights was established in CISRI by alloying and designing on microstructure systematically. The comprehensive of

mechanical properties of the alloys reaches the international advanced level. The manufacture processing of the alloys

relying on the domestic equipments was built up and the ability to supply small-batch production was formed. The

application research of the alloys on aerospcace and aeronautics service is going well. Some components are applied in

some important weapon program.
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900
(290 MPa) 850
100 h 1.5 mg/cm’
1 Ti-23A1-17Nb
Ti;Al Ti,AINb Table 1 Tensile properties of Ti-23Al-17Nb alloy
6/ o,/MPa 09/MPa 0s/%
-100 1100 945 10
—80 1110 925 11
—60 1100 935 13
1 —40 1030 880 15
RT 1160 940 16
1.1 TizAl 650 865 605 17
Ti;Al 750 555 410 18
Al Nb Nb-V- 850 455 220 20
Mo Ti-24Al1-14Nb-3V-0.5Mo 900 290 120 60
( %) Ti-24Al1-14Nb-3V Ti-24Al-17Nb-1Mo
Ti-23Al-17Nb 1.2 Ti,AlNb
Ti,AINDb
Al Nb Ta
Ti-23Al-17Nb Ti-22A1-23Nb  Ti-22A1-25Nb  Ti-22Al-
4.9 g/cm3 TAC-1B 27Nb  Ti-22A1-24Nb-3Ta  Ti-22A1-20Nb-7Ta
JG1302 Ti-24Al-
1INb(a, ) Ti-25A1-10Nb-3V-1Mo(  a, )
p Nb Ti-22A1-25Nb
o B2 o B2 O 5.3 g/em’
o (2] TAC-3A JG1201
3
4 3 4
a a [3-4]
1 39 MPa-m'”?
2 1 2 TizAl 900
—100 370 MPa 750
960 1 150% 100 h 1 mg/cm?
650 850 100 h
2 Ti-23AI-17Nb
Table 2  Other mechanical properties of Ti-23Al-17Nb based alloy
(Mf’il'fl/ll ) a ﬁef?gg’: }e/csltfiit/lll\/[Pa Stress rupture life, 7/h Impact energy, a/(J-cm™?) Super[é)/l;: ticity,
RT RT 600 366%0MP,a 460%0MP’a 362%0MP’a RT ~100 196 960
28 560 460 739 150 312 9.0 5.5 2.0 1150
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3 Ti-22Al1-25Nb B2 o, B2 a, B2 O

Table 3 Tensile properties of Ti-22A1-25Nb alloy

6/ o,/MPa 092/MPa J5/% OM SEM TEM

RT 1150 1070 11.5 ,

400 1010 900 20.0

500 1 000 830 20.5

600 930 835 21.0

650 885 795 21.0 (6]

700 840 700 19.0

750 800 645 24.0

900 370 270 60.0

/
2.686 8 mg/cm’ 3. 5]

2

Ti; Al Ti,AIND

10 230 mm
800 mm 700 mm
500 mm 500 mm
21 TizAl
Ti,AINb
TisAl Ti,AINb
[7]
Tiz;Al 0.08 mmx100 mmx500 mm
5 Ti,AINb Ti,AIND 1.5 mmx900 mmx200
mm 0.15 mmx300 mmx500 mm  0.10
292 mmx100 mmx300 mm 1
B2 — 0 B2 [2%) B2 O
3
Ti,AINb Ti;Al  Ti,AINb
4 Ti-22A1-25Nb
Table 4  Other mechanical properties of Ti-22Al1-25Nb alloy
K o/ Fatigue strength . ) Superplasticity,
(MPa-ml /2) after 107 cycle, o /MPa Stress rupture life, 7/h Impact energy, a,/(J-cm °) 5%
RT RT 650 600 630 650 RT 650 750 960

500 MPa 360 MPa 400 MPa
39 549 600 103 281 148 11 56 77 700
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Fig.1 Photos of products of Ti;Al (a), (b) and Ti,AINb (¢), (d) based alloys: (a) Rod; (b) Foil; (c) Ring; (d) Sheet

5 Ti-22Al1-25Nb

Table 5 Chemical analysis results of Ti-22A1-25Nb alloy

ingots of with mass about 1 t

6 TisAl Ti,AINb

electron beam welding

Table 6 Tensile properties of Ti;Al and Ti,AINb based alloys

o Mole fraction/% Mass fraction/% Alloy o Fracture
Position o o/ a/MPa % TR
Al Nb 0 N

Upper 2189 2533 0.065  0.002 ThAl RT 1010 8.0 Fz

Middle 2224 2521 650 680 18.0 Fz

Lower 2219 2492 0071 0.002 ThAND T 1010 70 Fz

Average  22.10  25.15 650 675 85 Fz

TiAl
Ti,AINb
/
Ti;Al 5
Ti,AINb
6 Ti;Al - Ti,AIND
Ti;Al
/ TiAl  (Ti-23Al-
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Ti,AINb
Fig.2 Photos of sheet testing components of Ti;Al (a), (b) and Ti, AINb (¢), (d) based alloys
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