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Fig.1 The schematic diagram variable section bar Fig. 2 Finite element model
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Table 1 Experimental parameters

Experimental No.

Parameters
1 2 3 4 5 6 7 8 9
r/(m) 0.010  0.012 0.014 0.016 0.018 0.020 0.022 0.024  0.050
1/ (m) 0. 005 0.010 0.030 0.050 0.070 0. 090 0. 100 0. 200 0. 300
v/(m/s) 3 5 7 9 11 13 15 — —
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Fig. 3  Stress wave at d=0.5 m under the different values of r Fig. 4 Correlation between r and r
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Fig.5 Stress wave at d=1.0 m Fig. 6 The stress wave at d=1.0 m
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Numerical Analysis on the Coaxial Collision of
Variable Section Bar and Application Prospect

LUO Xin',XU Jin-Yu'?,LI Wei-Min®,BAI Er-Lei!

(1. Department o f Airfield and Building Engineering s Engineering College ,
Air Force Engineering University s Xi'an 710038,China;
2. College of Mechanics and Civil Architecture ,
Northwest Polytechnic University s Xi'an 710072,China;
3. Department o f Budget ,Central-South Airport Construction Company ,
Guangzhou 510403,China)

Abstract: In order to perform extensive research on the coaxial collision of elastic bar, finite element
model was established based on LS-DYNA, the influences of the shape parameters of variable section
bar on the stress wave were analyzed, producing mechanism of stress wave was discussed,and its ap-
plication and development prospect in this field were also explored. The results show that,because of
the variable section effect,the coaxial collision of variable section bar under conditions of some shape
parameters can create the stress wave,which has the following characteristics; wave front rising is in
the form of smooth concave curve,the rising time is longer and there is no waveform oscillations phe-
nomenon. The characteristics are the intrinsic attributes of the coaxial collision of variable section bar,
controlled mainly by minimum radius of variable section scope in bar,and length of variable section
scope in bar exerts an influence on the partial difference;besides,the characteristics are not sensitive to
the change of the loading speed. The laws obtained by the coaxial collision of variable section bar can
be applied to many fields such as waveform shaping. Thus it can be seen,these laws extend the founda-
tional theories,which can be of great theoretical and realistic significance,and moreover,its application
prospect is wonderful.

Key words: solid mechanics;stress wave;variable section bar;numerical analysis;split Hopkinson pres-

sure bar(SHPB)
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