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Tab. 1 Parameters required for experiment and numerical simulation
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Fig. 1 Schematic of depth gradient grooved tube
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Fig. 2 Tensile specimens and their dimensions Fig. 3 True stress-strain curve of LY12 Aluminium
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Tab. 2 Material parameters of LY12 aluminum alloy

R E/GPa  p/(kg/mm®) o, Ou I
LY12 #3464 73 2.65X107° 235.65 288.01 0.3
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Fig.5 Typical deformation mode under condition (¢, ¢"’) obtained by experiments (random asymptotic bucking)
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Tab. 3 The axial crashworthiness of grooved tube under condition (¢ ) obtained experimentally and numerically
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Tab.4 The axial crashworthiness parameters of depth gradient grooved tube obtained by numerical simulation
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Fig.9 Typical force-displacement curves of depth gradient grooved tube under difficult impact velocity
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On the axial crashworthiness of depth gradient grooved tube
based on experimental study and numerical simulation
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Abstract: Metallic circular tube with external circumference wide grooves will produce stable
axisymmetric wrinkles when subjected to axial impact, so it is an excellent energy absorption element.
However, uniformly arranged grooves will result in randomness the place where the wrinkle is
produced. In order to further control the buckling mode of grooved tube and improve its axial
crashworthiness, a continuous depth gradient groove is arranged along the length direction of the
pipe. The crashworthiness of depth gradient grooved circular tube under different impact velocities
and impact ends is discussed by accurate experiment and numerical simulation. Results conclude that
the tube deformation can be classified into three buckling modes, namely, random asymptotic
buckling, random plastic buckling, and sequential asymptotic buckling. The depth gradient grooved
tube is easy to generate sequential asymptotic buckling and can overcome the local effect caused by
high-speed impact. Additionally, the axial crashworthiness of grooved tube can be greatly enhanced
by the depth gradient.

Keywords: depth gradient grooved tube; energy absorption; crashworthiness; buckling mode; force-

displacement curve



