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Scheme design of dynamic stress measurement for low
pressure turbine rotor blades of an aero-engine

ZHAO Jiang-wei', CHEN Bo’, WU Zheng-hong', MA Bo', SU Xi-zhi'

(1. AECC Sichuan Gas Turbine Establishment, Chengdu 610500, China; 2. Air Force Equipment Project
Center, Beijing 100000, China)

Abstract: In consideration of an aero-engine structure characteristics and dynamic stress measurement
requirements of low pressure turbine rotor blades, a measurement scheme based on strain gauge and
telemetry technology was proposed. Without changing the exciting vibration factor, the scheme solved
problems of the telemetry system, cooling system, test leading wire distribution and rotor dynamics
evaluation through rearrangement of engine structure. Compared with measurement scheme of strain
gauge and electric appliance, this scheme has less rearrangement, simpler cooling scheme, higher
survivability of the strain gauge and lower verification cost. This special dynamic stress measurement test
has proved the design feasibility and provided testing data for the evaluation of low pressure turbine rotors
dynamic stress and damping effectiveness, which could provide technical support for low pressure turbine
temperature field measurement in engine.
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Table 1 Comparison of telemetry scheme and inductor scheme measurement system
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Fig.1 The composition of telemetry system
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Fig.3 Design of modified structure for low pressure turbine
rotor blades telemetry scheme
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Fig.4 Cooling scheme of telemetry module for low pressure
turbine rotor blades dynamic measurement
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Fig.5 The telemetry module working gap evaluation of low pressure turbine rotor blades dynamic stress measurement
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Fig.6 Waterfall diagram of vibration strain of low
pressure turbine rotor blades
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