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Fig. 1 The flow stress of a DP780 steel at different strain rate-'-
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Fig. 2 Oscillation phenomenon in mechanical tests of medium and high strain rates of different materials:

(a) molybdenum-* ; (b) stainless steel® ; (¢) cold-rolled steel*-; (d) foam concrete-*
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Fig. 3 Errors in the analysis of mechanical properties that may be caused by oscillating signals:

(a)judgment of yield strengtht™; (b)strain hardening rate evolution-"*; (¢)PLC dynamic strain aging phenomenon-'*
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Fig. 4 Oscillation of test data caused by system ringing-*

Input ay.q(£) System Quitput Oeasure (€)

Spring, k

ar
v

Real material property | Measured property

Strain

Hydraulic machine Fixed end

Bl 5 REIRE G - L
Fig. 5 The mechanism of system ringing phenomenon-*-
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Fig. 6 (a)cases of misalignment in Hopkinson bars-*"! ; (b) stress wave signals

obtained under misalignment conditions-**
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Fig. 7 Effect of propagation distance on pulse waveforms-*-
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Fig. 8 (a) representative waveforms measured after filtering in the Hopkinson pressure bar experiment-** ;
(b) stress strain curves of metallic materials under quasi-static;

(¢) stress strain curves of metallic materials at high strain ratest**
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Fig. 9 (a) curves before and after mathematical smoothing processing® ;
(b) the influence of different filtering parameters on the test signal-*-
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A review on the oscillation phenomenon of stress strain

curve of material under impact loading

LI Boli, WANG Ruifeng, CHEN Longyang, GUO Weiguo

(School of Aeronautics, Northwestern Polytechnical University, Xi'an 710072, Shaanxi, China)

Abstract: The stress strain curves of materials obtained under impact loading generally exhibit
significant oscillations. For a long time, it has been challenging to determine the authenticity of the
oscillations, that is, it is uncertain whether the oscillations are intrinsic characteristics of the sample
material or the influence of pure mechanical loading. Therefore, the oscillation of the curve is often
not directly eliminated from the true stress strain curve. However, the existence of the oscillation
conceals the real material response, making it difficult to accurately determine the dynamic yield
strength of the material. It also hampers the establishment of the dynamic constitutive relationship of
the material and the accuracy of its parameters. As a result, this has a negative impact on the optimal
design and safety reliability of major equipment under impact load. Considering the issue of
oscillation, which has long been a problem for scientific researchers and engineering technicians, this
paper reviews the progress in the study of the oscillation phenomenon of the stress strain curve of
materials under impact loading. Firstly, the reasons for the oscillation in the dynamic test curve are
analyzed from the perspectives of loading system design., stress wave propagation, and sample
deformation distribution. Secondly, methods of suppressing or eliminating the oscillation phenomenon
are discussed primarily based on the causes of oscillation. Lastly, the current research is summarized,
highlighting the outstanding issues, and recommendations are provided for future development.

Keywords: impact loading; dynamic test; stress strain curve; oscillation



