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Low Cycle Fatigue Test Design and Life Prediction for Arc-dovetail Components
ZHANG Zhao!, WANG Yan-rong?
(1.PLA 95937, Fuxin Liaoning 123100;2.School of Jet Propulsion, Beihang University, Beijing 100191, China)

Abstract: A new specimen and fixture of the low cycle fatigue test for the arc-dovetail components was devised. The arc-dovetail
components were used in the fan blades of the high bypass ratio aircraft engine. Using the new specimen can avoid drilling holes on them
and avoid the specimen working under single load; the application of the specimen can save the test time as well. The three-dimensional
stress analysis of the specimen was analyzed by using the software ANSYS, distribution rule of the specimen and the fixture on the stress
were received. The numerical simulation results indicate the design was feasible and reasonable. The elastic-plastic of the specimen was
analyzed, and the multi-axial fatigue life was estimated using four methods. The estimated results were compared with the test results and
the relative error was given. The results indicate that the Neuber method and the equivalent stain method are convenient and reasonable.

Key words: arc-dovetail components; low cycle fatigue test; three-dimensional contact analysis; fatigue life; wide chord fan blade;
turbofan engine
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