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Abstract; Objective To quantitatively explore the influence of knife sharpness on forearm wounds in knife slash
cases. Methods The finite element models of the upper limb and knives with 3 degrees of sharpness ( with sharp
blade, blunt blade, wide blade) were developed based on human CT images and prototype of slash knife. The
slash by 3 kinds of knives on the forearm at velocity of 4 m/s and duration of 10 ms was simulated, so as to
analyze changes in contact forces, wound dimensions and energy. Results During the slash by knives with
sharp, blunt, wide blade, the blades reached the ulna at about 65, 85, 95 ms, respectively. The corresponding
slash forces were 846, 1 064 and 1 865 N; the wound lengths were 135. 64, 105.47 and 99.23 mm; the wound
depths were 38.77, 27.81 and 18.74 mm. With the sharpness of blade decreasing, the wound formation was
slowed, the length and depth decreased and the slash force increased. The model system for slash knife with
sharp blade had obviously greater total energy and inner energy, but smaller kinetic energy, compared with slash
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knife with blunt blade and wide blade. Conclusions The method for quantitatively assessing wound formation in

knife slash upon the forearm was developed. The research findings deepen the understanding of biomechanical

mechanism of wound formation by knife slash, and provide new scientific means for forensic investigation and

court trial of knife slash cases.
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Fig.1 Shapes of 3 different sharpness knives and their finite element models
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Tab.1 Parameters for finite element models of the upper limb and

knives
T R T Jitt/ kg
N3 30 138 154 022 3.210
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FlET ] 2% 2 470 1149 0.310
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Fig.2 Finite element model of knife slash upon the forearm
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Tab.2  Morphological parameters of wounds by knives with
different sharpness
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Fig.5 Changes of energies during the slash by knives with different sharpness (a) Total energy, (b) Inner energy, (c) Kinetic energy
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