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Research status and prospect of titanium alloys resistant to
high temperature of 600 °C and above
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(Faculty of Materials and Manufacturing, Beijing University of Technology, Beijing 100124, China)

Abstract: This paper reviews the development status of high-temperature titanium alloys resistant to
600 °C and above in domestic and foreign situations, and summarizes the composition and properties of
IMI834 from UK, Ti-1100 from USA, BT36 from Russia and Ti60, TG6, Ti600, Ti65 and Ti750 from
China. The main bottlenecks limiting the development of high-temperature titanium alloys are figured
out, and some possible solutions are proposed for reference based on the current research status. In view
of improving the thermal stability, thermal strength and high-temperature creeping strength of high-tem-
perature titanium alloys, the future perspectives of preparing Ti-based composites, optimizing the alloy
compositions and the thermal processing processes, controlling the size, number, volume fraction and
morphology of the o, phase and protecting the high-temperature oxide coating are prospected. This pa-
per provides a theoretical basis and reference for the development of high performance high temperat-
ure titanium alloys.
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Table 1 Chemical compositions and operating temperatures of some typical high temperature titanium alloys at home and

abroad
P Fisf ] GaRs RALIREE/ °C GaSr
P 1954 TC4 300~350 Ti-6Al-4V
1988 Ti-1100 600 Ti-6Al-2.7Sn-4Zr-0.4Mo-0.45Si
| 1984 IMI834 600 Ti-5.8A1-4Sn-3.5Zr-0.7Nb-0.5Mo0-0.35Si-0.06C
2 1992 BT36 600 Ti-6.2A1-28n-3.6Zr-0.7Mo0-0.1Y-0.15Si-5W
1994 Ti60 600 Ti-5.8A1-4.8Sn-2Zr-1Mo-0.35Si-0.85Nd
1994 Ti600 600 Ti-6Al-2.8Sn-4Zr-0.5Mo0-0.4Si-0.1Y
o 2000 TG6 600 Ti-5.8A1-4.0Sn-4.0Zr-0.4Si-0.7Nb-1.5Ta-0.06C
2007 Ti65 650 Ti-5.9A1-4Sn-3.5Zr-0.3Mo-0.3Nb-2.0Ta-0.4Si-1W-0.05C
2009 Ti750 750 Ti-6Al-9Zr-1.21Nb-1.6W-0.3Si
£2 EM5H 600 TRL EBEKASHEREA &3 BIPSH 600 T RBLEEIR MG ZH7) IR

Table 2 Basic characteristics of 600 “C and above high
temperature titanium alloys at home and abroad

]

%ﬂ‘rg/(gm 3) PAAS il

BHIFEASTRIE/ °C ey
Ti-1100 4.50 1015 ok
IMI834 4.59 1005~1 025 SIvEiA
BT36 4.55 1035~1 055 oty
Ti60 4.50 1025 oty
Ti600 4.50 1010 ok
TG6 1050 ok
Ti65 105015 oty
Ti750 1 000 ok

Table 3 Mechanical properties of 600 °C and above high
temperature titanium alloys at home and abroad

R ERE 600 CHiffkRE

600 CIEAE:RE

Jo &

R, Ry Al ZI R,/ Ry Al ZI
MPa MPa % % MPaMPa % %

B

&% 7/%

Ti-1100 860 960 11 18 530 630 14 30 0.1 300
IMI834 960 1070 14 20 550 680 15 50 0.1 340
BT36 1080 10 15 640 0.2 335
Ti60 10301100 11 18 580 700 14 27 0.1 350
Ti600 10501068 11 13 615 745 16 31 0.06~0.1 350
TG6 940 103612.324.6 528 658 18.839.5 0.18
Ti65 10001094 12.512.8 545 655 23.046.5 0.14
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