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Evaluation of Loosening Resistance Performance of Washer Parts by Three-dimensional Finite Element Analysis
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Fig.1. Finite element model of bolted joint with conical spring
washer subjected to transverse load.
(1/4 of nut, washer, and clamped component are visually removed)
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Fig.2. Compressing property of conical spring washer.
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Fig.3. Variation of relative rotation angle and bolt force
in the case initial bolt force is (a)10kN and (b)20kN.
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Fig.4. Pressure distribution on nut bearing surface
after initial bolt force is applied.
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Fig.5. Dependence of loosening rate on normalized transverse load.



