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Fig. 1 (a) engineering drawing of the specimen (mm); (b) specimen machined with wire

EDM (Electrical Discharge Machine)
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Fig. 2 (a) specimen excited by hammer; (b) data sampling system
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Fig. 4 The specimen with black random speckles applied onto white surface
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Fig.5 (&) set-up for DIC; (b) picture of flexure hinge filmed with CCD
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Fig.6 Specimen as received: (a)hammer excitation and response signals; (b)frequency-domain data of response signal
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Fig. 7 1st mode shape without prestress Fig. 8 Reference image and deformation measuring
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Fig. 9 Deformation of the flexure hinges and its fitting results
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Tab. 2 Residual stress of each flexure hinge
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Fig. 11 The cut specimen: (a) hammer excitation and response signals;

(b) frequency-domain data of response signal
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Effect of residual stress on natural frequency
of thin-walled component

GAO Liang', ZAN Xiang®, LI Yan?, DENG Huaxia', WANG Yu', GONG Xinglong®

(1. CAS Key Laboratory of Mechanical Behavior and Design of Materials, Department of Modern Mechanics, University of Science and
Technology of China, Hefei 230027, Anhui, China; 2. School of Materials Science and Engineering, Hefei University of Technology,
Hefei 230009, Anhui, China)

Abstract: For precision components in synchrotron radiation light source, the wire EDM often induces
residual stresses on the component surfaces, leading to deviations from the expected vibration
characteristics in the design, which can affect the stability of the electron beam. This paper measured
the natural frequency of a flexure thin-walled connection specimen, and analyzed the residual stress at
the flexure hinges using both the digital image correlation method and the notching method.
Furthermore, the finite element method was employed to probe into the effect of residual stress on the
natural frequency of the flexure hinge. The investigation helps to explore the deviation between the
measured flexure hinge and the designed one and offers a design foundation for understanding the
vibration characteristics of the thin-walled components.

Keywords: residual stress; flexure hinge; natural frequency



