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Fig.1  Friction tests platform 
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Fig.2  Schematic diagrams of specimens of the rubbing tests: (a) the stator, (b) the rotor, and (c) the assembly drawing 
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Fig.3  Combustion process initiated by the friction heat of titanium alloys 
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Fig.4  Morphologies of the TC4 sample after combustion (the left 

is the rotor part and the right is stator part) 
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Fig.5  Relationships of temperature, stator part displacement 

and time 
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Fig.6  Finite element meshes 
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Fig.7  Relationships of the simulated temperature, test 

temperature and time 
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Table 1  Intensity of heat sources 

Time/s 0 2 10 11 23.5 24 27 28.5 28.6 29 29.2 30.2 30.3 31.5 34 

Intensity/�10

10 

J·s

-1

·m

-3

 1.010 2.273 3.535 2.273 2.273 6.313 4.167 2.904 0 0 3.788 3.788 5.682 9.470 7.576 
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Fig.8  Temperature distribution map of the time C: (a) three-dimensional temperature field of the stator part, (b) sectional temperature of 

the stator part, and (c) enlarged view of high temperature region in Fig.8b 
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Ignition Temperature and Diffusion Combustion Conditions 

of Titanium Alloy Under the Simulated Environment 

 

Wang Biao, Zhong Yan, Dong Peng, Wei Lin, Deng Yangfang, Wang Dengkui, Chen Yulong 

(AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China) 

 

Abstract: The ignition temperature and the diffusion combustion conditions of TC4 titanium alloy were studied under the simulated 

compressor environment by the friction tests. The temperature and distribution characteristics of the combustion process were calculated 

by the finite element method. The results show that the rubbing rings of rotors first burn, which depends on the heat accumulation of 

stators. For the first time, the ignition temperature (1266.47 °C) of TC4 titanium alloy under the simulated compressor environment is 

obtained, and the error between the measured temperature and the ignition temperature (1210 °C) calculated by the finite element method 

is just 3.6%. The stator begins to burn when its total heating area of cross section reaches 25% and its areas of high temperature between 

932 °C and 1210 °C is 3.06%. 

Key words: TC4 titanium alloy; ignition temperature; friction tests; simulated compressor environment 
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