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Fig. 2 (a) comparison of original stress-time curve and fitting curve by moving average;

(b) stress-time curves by subtracting moving average
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Fig. 3 FFT results of whole range at different nature

Fig. 4 The peak frequency and the peak
amplitude at different nature aging time

aging time (shifted by 0.2 MPa for a better view)
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Fast Fourier transform analysis on Portevin-Le Chartelier effect
in 6061 Al-based alloy at different nature aging

XU Jianfei, FU Shihua, HUANG Feng, QIN Peicheng

(School of Civil Engineering and Architecture, Hainan University, Haikou 570228, Hainan, China)

Abstract: Fast Fourier transform (FFT) is a highly efficient method for analysis of complex signal
curves. The frequency domain feature of the Portevin-Le Chartelier (PLC) effect is investigated by
FFT in 6061 Al-based alloy with different nature aging time of 0 ~7 h. The stress-time curves
obtained via tensile test at a constant strain rate show that the serrations change from type B to type A
with increasing nature aging time. The FFT results show that a peak appears at near 1. 9 Hz in the
frequency spectrum of the whole range for the samples nature aged 0 ~2 h and disappears for the
samples nature aged 3~7 h. The evolutions of the peaks are expressed by the frequency spectrum of
subsections. Firstly, the peak value increases, and the peak frequencies decrease and then fluctuate in
a steady range for the samples nature aged 0~1 h. For the samples nature aged 2 h, both the peak
value and the peak frequency fluctuate in a steady range. Finally, a simplified spectrum analysis
method based on conservation of power is proposed to obtain the optimal simplified spectrum, which
presents more concisely the characteristics of serrated stress curves in frequency domain. Moreover,
the discussion combined with dynamic strain aging is conducted to explain the behaviors in frequency
domain.

Keywords: Portevin-Le Chatelier effect; nature aging; dynamic strain aging; Fast Fourier transform



