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Estimation of Dynamic Stress Concentration Factor by Infrared

Thermography Stress Analysis

Man Yong Choi’, Ki Soo Kang®, Jeong Hak Park’, Byung Wook Ahn"" and Koung Suk Kim"™"

ABSTRACT

Structural components subjected to high frequency vibrations, such as those used in vibrating parts of gas turbine
engines, are usually required to avoid resonance frequencies. Generally, the operating frequency is designed at more than
resonance frequencies. When a vibrating structure starts or stops, the structure has to pass through a resonance frequency,
which results in large stress concentration. This paper presents the transient thermoelastic stress analysis of vibrating
cantilever beam using infrared thermography and finite element method (FEM). In FEM, stress concentration factor at
the 2nd resonance vibration mode is calculated by the mode superposition method of ANSYS. In experiment, stress
distributions are investigated with infrared thermography and dynamic stress concentration factor is estimated.
Experimental result is agreed with FEM result within 10.6 %. The advantage of this technique is a better immunity to
contact problem and geometric limitation in stress analysis of small or micro structures.
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Fig. 1 Experimental setup
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(a) Infrared thermography result

(b) 3rd mode (FEM: 109 Hz, Accelerometer: 94 Hz)
Fig. 2 Modal and stress analysis by FEM
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(b) FEM result
Fig. 4 Stress map of 2nd vibration mode
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Fig. 5 Stress map to each frequency by IRT
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Fig. 6 Stress ratio to each frequency by IRT
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Fig. 7 Comparison of stress concentration factor
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