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Abstract; The crack propagation path was simulated based on the piecewise linear plastic material
model, which was caused by the collision between moving object and caging device using LS-
DYNA software. Furthermore, four cases related to crack angles, crack depths, failure strains,
and impact velocities were presented to analyze the crack growth laws. The results show that
impact velocities and crack angles both have a great influence on crack propagation path, while
crack depths or failure strains impacts relatively less.
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Fig. 1 Dimensions of solid models
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Fig. 2 Solid model and finite element model
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Fig. 3 Stress-strain curve of an alloy
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Fig. 4 Crack comparison between multi and
single collisions
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Table 1 Simulation conditions
T B ESH
a=0° L=1mm, v=16.25m/s, £=0.3
TR a=45° L=1mm, v=16.25m/s, £=0.3
a=60° L=1mm, v=16.25m/s, £=0.3
a=90° L=1mm, v=16.25m/s, £=0.3
L=0.5mm a=45°,v=16.25m/s, £ =0.3
T2 L=1.5mm a=45°,v=16.25m/s, £ =0.3
L=2.0mm a=45°,v=16.25m/s, £ =0.3
£=0.35 L=1mm, v=16.25m/s, o =45°
TH3 £=0.40 L=1mm, v=16.25m/s, o =45°
e=0.45 L=1mm, v=16.25m/s, o =45°
T4 0.lv=1.625m/s L=1mm, a«=45°, £=0.3
10v =162.5 m/s L=1mm, a=45°, £=0.3
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Fig. 5 Crack propagation path, stress nephogram and collision contact force curve based on different crack angles
(a)—a=0°; (b)—a=45°; (¢)—a=60°; (d)—a =90°.
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Fig. 6 Crack propagation path, stress nephogram and collision contact force curve under different initial
crack depths

(a)—L=0.5mm; (b)—L=1.5mm; (c)—L=2.0 mm.
3) MFTH3ME (WA T),4LMME  £=0.3,0.35,0.40( LI 5b, & 7a F17b) i, 24

Hfii/MPa B fi/MPa MPa
9 0 0
37.0 41.7
7 74.0 83.3
5 110.9 125.0
‘2 151.8 166.6
3 184.8 208.2
> 221.7 249.8
1 1258.7 291.4
0 295.6 333.0
. 332.6 374.7
500
&
g goo
%100 b\ MIOO
. A | 1 .Mmm 1 ’VL
0 02 04 0.6 0.8 0 0204 06 0.8 0 0.2 0.4 0.6 0.8
t/ms t/ms t/ms

7 AERHMEETHRYY REE NN E R AiEE ) 2k
Fig. 7 Crack propagation path, stress nephogram and collision contact force curve under different failure strains
(a)—e=0.35; (b)—e=0.40; (c)—e =0.45.
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Fig. 8 Crack propagation path, stress nephogram and
collision contact force curve under different
impact velocities
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