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Abstract: In this paper the development and present application of high-temperature titanium alloys were
introduced.The research status and influence of alloying elements on high-temperature titanium alloys do—
mestic and abroad were contrasted and analyzed.Titanium alloys with 600°C of working temperature main—
ly include Til100 in USA British IMI834 Russian BT18 and BT36 Chinese Ti60 and Ti600.Combined
with the research focus on high-temperature titanium alloys it was found that two key factors of creep re—
sistance and oxidation resistance should be improved at higher than 600 °C of working temperature for a
stable and long-time operation of titanium alloys.The major research orientation for high-temperature tita—
nium alloys in future was proposed to be preparation of particle-reinforced titanium-based composites and
improvement of Ti-Al alloys using 3D printing technologies.
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Table 1 Typical high-temperature titanium alloys in different countries
/C
Ti64 300 1954 Ti—-6A1-4V “ ” “ ”
Ti6246 450 1966 Ti—6A1-2Sn-4Zr-6Mo
Ti6242 450 1967 Ti-6A1- 2Sn—4Zr-2Mo
Ti-6242S 520 1974 Ti—6A1-2Sn—47r-2Mo-0.1Si N N
Til100 600 1988 Ti—6A1-2.8Sn-4Zr-0.4Mo-0.5Si
IMIS50 400 1956 Ti—6A1-4Zr-2Sn-0.5Si N
IMI679 450 1961 Ti-2A1-11Sn-5Zr-1Mo-0.2Si
RB211  M53
IMI685 500 1969 Ti-6A1-5Sn-0.5Mo-0.25Si
IMI829 540 1976 Ti-5.5A1-3.5Sn-3Zr-0.3Mo~Nb-0.3Si 535E4.EJ200
IMI834 600 1984 Ti—-5.8A1-4Sn-3.5Zr-0.7Nb-0.5M0-0.35Si Trent700.PW350
BT3-1 400~450 1957 Ti—6.5A1-2.5M0-0.3Si-1.5Cr=0.5Fe
BT8 500 1958 Ti—-6.5A1-3.5Mo-0.2Si
BT9 500~550 1958 Ti—6.5A1-2Sn-3.5Mo-0.3Si
BT18 550~600 1963 Ti—8A1-8Zr—0.6Mo—1Nb-0.22Si-0.15Fe
BT18Y 550~600 1971 Ti-6.5A1-2.5Sn-47r-0.7Mo-INb-0.255i-0.7W  Cy-27Ck
BT36 600 1992 Ti—6.2A1-2Sn-3.6Zr—0.7M0o—0.15Si-5W
Ti53311S 550 1986 Ti—5.5A1-3.5Sn-3Zr—1Mo-1Nb-0.3Si
Ti633G 550 1990 Ti-5.5A1-3.5Sn-37r-0.3Mo~1Nb-0.3Si-0.2Gd N
Ti55 550 1995 Ti—5A1-4Sn-27Zr-1Mo—-0.25Si-1Nd N N
Ti60 600 1994 Ti—5.8A1-4.8Sn-27Zr—1Mo-0.35Si-0.85Nd N N
Ti600 600 1995 Ti-6A1-2.85n-4Zr-0.5M0-0.4Si-0.1Y
Til7 400 1965 Ti—5A1-2Sn-27Zr-4Mo—-4Cr N
1 : M— M=V Sn Zr
1) Mo Si Nb Cr Gd Nd Y Fe W,
o] N
26
o W.Mo
o (1660.0 °C 4.54 g/ cm’)
W W o Al Al
Al 6% ~ 7%
o 600 °C Al .Sn . Zr.
2) 1 Mo .Si
Ti—nAl-3Y, ( mM) o N N
n— n=2.0% ~ . o
8.0%; 3)
m— m= 1 2 N

0.1% ~11.0%; °



e 64 2018 39
2 N
Table 2 Melting point density and addition amount of alloying elements
/°C /(g*cm?) 1% /°C /(g*cm?) 1%
Al 660 2.7 2~8 Cr 1855 7.2 1~4
\Y 1910 6.11 4 Fe 1530 7.8 0.15~0.5
Sn 232 7.28 2~11 w 3410 19.35 0.7.5
Zr 1 800 6.49 3~8 Gd 1310 11.34 0.2
Mo 2 620 10.2 0.3~6 Y 1520 4.47 0.1
Si 1410 2.42 0.1~0.4 Nd 1 024 7.0 0.85.1
Nb 2 468 8.57 0.7~1
2 600 C
1/3
600 C o
Ti1100.IMI834 . BT36 ., Ti60 , Ti600 70% ~ 80%
3. 60% 10% ~ 15%
3
600 C o
3 600 °C
Table 3 Mechanical properties of titanium alloys with 600 °C of working temperature
R, /MPa R ,/MPa  A/% Z % R, /MPa R ,/MPa  A/% Z 1% o/MPa 7/h &, 1%
Ti1100 960 860 11 18 630 530 14 30 150 100 0.1
IMI834 1070 960 14 20 680 550 15 50 150 100 <0.1
BT36 1 080 10 15 147 100 0.2
Ti60 1 100 1 030 10~15 15~29 680 580 15~22 27~50 150 100 0.076~0.114
Ti600 1 068 1 050 11 13 745 615 16 31 150 100 0.06~0.12
3D
o
N N N N 600 C
TiAl N
]
[o)
3 3D N
TiAl
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