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at different tensiling velocity
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Fig. 8 Impact load curves
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Table 1 The max impacting load

d/ v/ F./kN d/ v/ F./kN d/ Z F,./kN
(km/s) — mm  (km/s) ~ mm  (km/s) ”
mm R S LSS S (XS S5
10 0.91 1.02 10 1.08 1. 19 10 1.23 1.26
30 15 0.93 0.94 50 15 1.01 1. 21 70 15 1. 26 1.28
20 0.85 0.71 20 0.97 1. 10 20 1.21 1.15
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Table 2 Range analysis
HEALL L LS L
d/ - - v/ - -
YF., Fu Ry YF., Fu Ry YXF., Fu Ry YF., Fa Ry
mm m m (km/S) m m
/kN  /kN  /kN /kN  /kN  /kN /kN  /kN  /kN /kN  /kN  /kN
30 2.69  0.90 2.67 0.89 10 3.21 1.07 3.47 1.16
50 3.06 1.02 0.33 3.50 1.17  0.34 15 3.20 1.07  0.06 3.43  1.14  0.17
70 3.69 1.23 3. 69 1.23 20 3.03 1.01 2.96  0.99
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Parameter identification of the failure strain of

laser scaled polypropylene material
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Abstract: Polypropylene (PP) plastic was reprocessed by laser facility to decrease the local strength a-
round the scored line. The weaken strength is necessary to evaluate to meet engineering requirement.
In the present research, the commercial finite element software LS-DYNA was applied to analyze
PP’s failure strength under impact. In the FE model, the equivalent section method was applied to
approximate the tiny orifices formed by laser. Meanwhile, account for rate-dependent of PP material,
six stress-strain curves with different strain rate were given to describe the material. The failure strain
was determined through parameter identification approach. Compared with a series of experiments,
the numerical results were confirmed. By range analysis of numerical results, it was found that the
failure strength increased with the increase of the diameter of seamless line, and it decreased with the
increase of the impacting velocity.

Key words: solid mechanics; failure strain; finite element; polypropylene plastic; parameter identifi-

cation; impact experiment
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