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Table 1 Basic work and material parameters
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Fig.2 Finite element mesh and overall model of each

component
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&2 REYJohnson-Cook AAIETISH
Table 2 Johnson-Cook constitutive model parameters of materials

Mk A/MPa B/MPa n c m
TC4 1098 1092 0.93 0.014 1.1
2A70 369 684 0.73 0.0083 1.7

&3 BBV Johnson-Cook SRS RIS H
Table 3 Johnson-Cook failure model parameters for materials

B D, D, Dy D, Ds
TC4 0.09 0.27 0.108 0.014 3.87
2A70 0.112 0.123 1.5 0.007 0
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Fig.3 External containment structure contains the process of
flying out of the turbine (front)
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Fig.4 External containment structure contains the process of

(b) t=0.30ms (c) t=8.00ms

flying out of the turbine (back)
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Fig.5 Deformation damage and fracture diagram of
each component
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Fig.6 Schematic diagram of turbine disk prefabrication
crack scheme
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Fig.7 Containment test installation diagram
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Fig.8 Speed and vibration curve
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Fig.9 Outside of the containment structure
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Fig.10 Inside of the containment structure
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Performance Analysis and Research on the Containment Structure of Ultra-High
Speed Turbine in Air Turbine Starter

Jiang Cong, Xiong Xin, Liu Mian, Zhang Qi
AVIC Nanjing Mechanical and Hydraulic Engineering Research Center, Nanjing 210006, China

Abstract: Aiming at the containment structure of an aero-engine ultra-high speed air turbine starter, the containment
capacity was analyzed and verified. The Johnson-Cook constitutive model was used to simulate its containment
capacity with LS-DYNA software, and the containment test was carried out on the ultra-high speed rotating test bench.
The experimental results show that after the turbine disk is broken and files out, the main characteristics are the
impact on the guide shell and the inner wall of the containment ring, and the circumferential sliding and scraping
movement along the inner wall of the containment ring. The containment ring absorbs energy through its own
deformation and the scraping and sliding between the inner wall and the turbine. The experiment results are in good
agreement with the model simulation results, which shows that the containment structure can restrain the broken
turbine disk, and has good containment capacity. The research results have a good guiding significance for the
containment structure design of air turbine starter.
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