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Analysis of cracks in butterfly valve of Francis turbine

LI Jianwei' >, ZHONG Su', WANG Zhiguo' , PANG Lijun', JIA Wei'
(1. Strength and Vibration Research Department, Harbin Institute of Large Electrical Machinery ,
Harbin 150040, China;
2. State Key Laboratory of Hydropower Equipment, Harbin Institute of Large Electrical Machinery,
Harbin 150040, China)

Abstract; In order to explore the causes of the butterfly valve rib plate cracking of a turbine at a hydropower
station, we calculated and anlayzed the strength and the vibration properties of the butterfly valve using the finite
element software ANSYS. The strength analysis results show that the stress level of a 40-mm rib plate is very low.
Obviously, high stress is not the reason for rib plate cracking. The results of modeling analysis show that the
Karman vortices occurred at a 40-mm rib plate and a 90-mm cover plate. Referring to the results of FEM analysis,
we conducted a site test for the butterfly valve at the hydropower station. The experimental results agreed with the
calculated results. Hence, the cracks in the butterfly valve were caused by the Karman vortices.
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