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EFFECTS OF LOADING FREQUENCY ON VERY-HIGH-CYCLE FATIGUE
OF AHIGH STRENGTH STEEL GCr15

Hu Yuanpei, Hong Youshi
(LNM, Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: In recent years, the research of very-high-cycle fatigue (VHCF) attracts more and more
attention of international scholars, and the development of ultrasonic fatigue testing machines
provides great convenience to the VHCF research on materials. Compared with conventional
frequencies under traditional fatigue tests, ultrasonic fatigue test technology greatly saves the
experiment time, which has become an indispensable experimental technology. Meanwhile,
ultrasonic frequency also brings some problems to fatigue study, such as the increase of ultrasonic
fatigue strength and life, the rise of temperature on specimen, etc., which is referred to as
frequency effects for convenience of study.

Based on a high strength steel GCrl5 as an example, this paper respectively carries out
VHCF experiments under three different loading frequencies (52.5 Hz, 260 Hz and 20 kHz) on
rotating bending machine, high frequency machine and ultrasonic testing machine, and it is
obvious that frequency effects can be seen from the three S-N curves. Essentially, the frequency

effects are changing the loading strain rates. So this article conducts mechanical property tests of
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GCrl5 under three kinds of strain rate (10%s!, 10-3s’! and 500 s!') on MTS-810 material testing
machine and split-Hopkinson pressure bar, which show that with the increase of loading strain rate,
material tensile strength and yield strength increases gradually. This paper studies the frequency
effects of GCrl5 from the perspective of the loading frequency, strain rate, temperature, etc.,
which lead to the understanding of the related mechanism and is of significance for engineering

applications.

Key words: GCrlS5, Frequency effects, Very-high-cycle fatigue, Strain rate, Temperature
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