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Fig.1 Shape and size of specimens
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Table 1 Mechanical properties of 50CrVA

E/GPa v 6,/ MPa  6,/MPa  w/% 9,/ %
201 0.3 1295 1388 57.1 7.3
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Fig.2 Waveform
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Table 2 Load style (Stress Ratio R=0.1)
e b g EkN HIAERE/N-m AR R(E/N-m
I 9 90 T
il 18 90 7
il 9 90 100
v 18 90 100
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Fig.3 Histogram of fatigue life under impact load
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Fig.6  Fracture angle Fig.7 Fracture feature
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Fig.8 Micro-appearance of fracture (Load: 9kN, 90/100Nem)
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Multiaxial Fatigue Behavior of 50CrVA Spring Steel under Impact Loading

ZHAO Kai*?*", HE Yuhuai'?, LIU Xinling*?, TAO Chunhu?

1.AVIC Failure Analysis Center, Beijing Institute of Aeronautical Materials, Beijing 100095, China
2.Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation, Beijing 100095, China

Abstract: Multiaxial fatigue life of 50CrVA spring steel standard specimens under impact loading was studied with
MTS 809 tension-torsion electro-hydraulic servo tester. The results show that impact loading can obviously reduce the
specimens’ life. Specimens’ life decreases with the increasing of axial tension. In macroscopic damage aspect, slow, fast
propagation and final fracture zone can be observed throughout the specimen’s fracture. The area of slow propagation
zone was small and fast propagation zone was worn badly. A step exits opposite the source, which is the final fracture
zone. There is a one-sided corner between step and the opposition of the source region. In microscopic damage aspect,
fatigue sources initiate at the surface and fatigue stripes can't be found easily on the slow propagation zone. Elongated
dimples and wear are the main characteristics for the fast propagation zone.
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