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Table 1 ~ Mechanical properties of Ti40 and TF550 alloy

Tensile properties Creep rupture properties Creep properties
Alloy
T/C og,/MPa  o,,/MPa  §/% P/ % Test conditions 7/h Test conditions e,/ %
RT 970 942 17.6 29.9 500°C /300MPa >384.82 500°C/250MPa/100h 0.012
Ti40 500 797 682 16.0 43.6 520°C /300MPa 251.75 510°C/250MPa/100h 0.042
550 783 678 17.4 50.2 540°C /300MPa 53.75 520°C/250MPa/100h 0.628
RT 1025 964 17.2 33.0 550°C /300MPa 340.67 540°C/250MPa/100h 0.030
TF550
550 860 715 20.0 42.5 550°C /7400MPa 123.50 550°C /250MPa/100h 0.075
# 2 Tid0 5 TF550 & & 0o P he
Table 2 Thermal stability of Ti40 and TF550 alloys
Tensile properties at RT
Alloy Exposure conditions
o,/ MPa o, ,/MPa 8/ % W/ %
500°C /100h 1030 1004 10.4 16.0
Ti40
520°C /100h 1060 1024 4.6 7.0
540°C /100h 1027 1010 3.4 4.7
TF550
550°C /100h 1036 975 7.6 11.2
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Fig. 1 SEM results of porosities and cracks in Ti40 ring forging
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Table 3 EDS results in/near porosities and cracks of

Ti40 ring forging( mass fraction/% )

Position Ti A% Cr Si
A 65.85 34.11 0.04 —
B 59.38 26.59 13.77 0.26
C 59.65 26.03 13.92 0.40
D 63.15 29.50 7.10 0.25
E 61.65 29.98 8.16 0.22
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Fig.2  Chemical composition of Ti40 alloy ¢p620mm ingot
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Fig.3 Chemical composition of TF550 alloy ¢$620mm ingot
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Table 4  Peak flow stress of burn resistant titanium alloys and

Ti-6Al-4V alloys at 1050°C

o/MPa
Alloy

0.001s™" 0.01s™" 0.1s™" 1s7!
TF550  cast) 65 133 309 453
TF550 ( wrought) 40 105 230 430
Ti40 ( cast) 38 120 234 295
Ti40 ( wrought ) 36 81 189 330
Ti-6A1-4V (ELI) 9.1 17.4 31.1 56.0
Ti-6A1-4V ] 10.4 17.9 32.3  57.7
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Fig.4 Typical microstructures of Ti40 and TF550 alloys (a)Ti40-STA; (b) Ti40-500°C /400MPa/80h;

(¢)TF550-as cast; (d) TF550-wrought + STA
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Research Progress on Application Technique of
Ti-V-Cr Burn Resistant Titanium Alloys

CAO Jing-xia, HUANG Xu, MI Guang-bao, SHA Ai-xue, WANG Bao

(‘Aviation Key Laboratory of Science and Technology on Advanced Titanium Alloys, Beijing Institute of Aeronautical Materials, Beijing

100095, China)

Abstract: Burn-resistant titanium alloy is developed for preventing or minimizing the titanium fire in aero-engine. Burn-resistant titani-
um alloys with different V containing in Ti-V-Cr alloying system are broadly researched in recent 10 years. They are Ti40 and TF550
with service temperatures of 500°C and 550°C respectively. Many results were achieved in the techniques of Ti-V-Cr burn resistant al-
loys’ large scale ingot melting, ingot extruding, billet forging and ring rolling. Through the frictional ignition testing, a method based
on P-c, relationship curve was established to quantitatively describing the fireproof characteristic of titanium alloy. Results show that the
fireproof characteristic of Ti40 alloy is similar to TF550 alloy. Ti40 and TF550 have their own advantages by overall considerations of

the cost of raw materials, comprehensive mechanical properties and manufacturing progress.

Key words: burn-resistant titanium alloy; ingot; extrusion; ring forging; mechanical property; ignition resistance performance;

titanium fire



