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Designing and simulating of helmet evaluation machine in martial arts based on
dynamic’s criterias
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Abstact

Nowadays there is no specific and effective standard for evaluating the helmets in martial arts which it has
caused a lot of brain damages. The purpose of this study was designing and modeling a helmet assessment
machine in martial arts, based on dynamic’s parameters and criteria. SolidWorks, Adams and Catia softwares
were used for designing this machine. Also, In order to build this machine, an artificial head that equipped with
force and acceleration sensors and a mechanical arm for applying impact to the head were used. The validation
of the machine was done by comparing its results (impact force, linear acceleration and rotational acceleration)
with the results obtained from the simulated model in the computer. The Pearson correlation coefficient of 0.9
that obtained from this comparison indicates that the results of this machine are correct. To confirm the reliability
of the machine, an Intraclass Correlations was used, the results showed values of 0.7 and greater than that and
it also confirmed the appropriate repeatability of the machine. According to the results of this study, due to the
considering the important parameters of linear and rotational acceleration and the impact force in evaluating
helmets and investigating the mechanism of head injury in the conditions close to competition ones, the device
can be an appropriate equipment for more accurate measurement of helmets in martial arts.

Keywords: Rotational Acceleration, Dynamic’s Parameters, Head Injury.
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