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Fig. 1 The experiment device for material mechanical properties under aero-thermal envientment
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Fig. 2 The sketch of the co-jet aerodynamic heating chamber
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Fig. 3 The chamber of the co-jet aerodynamic heating
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Tab. 1 Parameters of aerodynamic heating simulated by the aerodynamic heating chamber

b E Ma et B /K LB R/ Pa

4 868 5700
5 2500 5700
6 1600 5700
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Fig. 4 The special structure of the loading system
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Fig.5 The design drawing of the grip
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Fig. 6 The deformation measurement system
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Fig.7 The sample drawing of GH3039 alloy
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Fig. 9 The temperature curve of GH3039 alloy Fig. 10 The temperature curve of GH3039 alloy
under the condition of 6Ma under aero-thermal environment
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Fig. 11 The tensile stress-strain curve of GH3039 alloy under aero-thermal envientment

Fig. 12 The fracture appearance LI INNETEpuREs
of GH3039 alloy Fig. 13 The apparent necking of GH3039 alloy

recorded by the infrared thermograph
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A universal measurement technology for material

mechanical properties under aero-thermal environment

WANG Mei-ling' s SUN Dong-bai®, ZHAO Fei', YANG Jian-hong®*, WANG Feng-ping*
(1. National Centre for Material Service Safety, University of Science and Technology of Beijing, Beijing 100083, China; 2. School of
Materials Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China; 3. School of Mechanical Engineering, University
of Science and Technology of Beijing, Beijing 100083, China; 4. School of Physics and Chemistry, University of Science and Technology
of Beijing, Beijing 100083, China)

Abstract: The “thermal barrier” caused by aerodynamic heating during flight of the aircraft has the
characteristics of transient ( short-term ) high temperature. In this transient high-temperature
environment, the strength of the structural material of the aircraft becomes extremely complicated due
to temperature and time effects. Conventional steady-state (long-term) high-temperature mechanical
properties can no longer reflect the characteristics of the material “thermal barrier” environment. In
this paper, a test technique for mechanical properties of materials under aerodynamic thermal
environment is proposed and systematically verified with the GH3039 alloy. Actual aero-thermal
environment can be simulated, mechanical performance of the structural materials at transient high
temperatures can be tested, and the real strength information in the “thermal barrier” service
environment can be obtained. This technology provides a new idea and development direction for
testing the high temperature mechanical properties of aircraft structural materials.

Keywords: aero-thermal environment; thermal barrier; high-temperature mechanical properties



