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Abstract: Fatigue lives of 40CrNiMoA steel with different microstructures were studied by the ultra
sonic fatigue technique at 20kHz and R= — 1. The results showed that the ultrasonic fatigue life of the
specimen with microstructure of combined high strength and good toughness had higher fatigue life
under ultrasonic vibration. Different microstructure of 40CrNiMoA had two types of S-N curves,
stepwise and continually decreasing curves, and the specimen would be failing over 10" stress cycles.
SEM fractograph of the fatigue specimens showed that, under ultrasonic vibration conditions, fatigue
crack initiated at the surface of the specimens. The fracture mechanism of the super high cycle fatigue
was discussed.
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Fig. 1 Dimensions of specimen for ultrasonic fatigue test
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Fig.2 Microstructures of different heat treatment processes
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Fig 4 SEM fractographs of the ultrasonic fatigue specimens (a) No 1, tempered at 200 C, N = 3 58x 106;
(b) No 2, tempered at 440 'C,N = 4 65x 107; (¢) No 3, tempered at 640 T, N = 2 20x 108
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Fig 5 SEM fractographs showing fatigue crack initiation sites for the ultrasonic fatigue specimens

(a)No 1, tempered at 200C; (b) No 2, tempered at 440°C; (¢) No 3, tempered at 640C
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