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ABSTRACT
This poster presents the development of a finite element (FE) model of a Metacarpal Glove created with the Computer-Aided Engineering (CAE) module available in the Simulia/Abaqus simulation package.

The purpose of the research is to create a simulation model to reproduce the impact of a small-sized and low-mass object impacting on the dorsum of a flattened hand protected with a metacarpal glove. The
numerical model includes the complete bone structure, derived from high-resolution laser scanning of human hand bones, surrounded by soft tissue with material properties representing a human hand
wearing a metacarpal glove used to protect against impacts. The simulations include impacts on the fingers, knuckles, and metacarpal regions of the hand. The impact reaction forces are computed and
compared to controlled impact tests performed on synthetic and cadaveric hands. The ultimate objective is to develop a calibrated model that can assess the level of protection offered by diverse metacarpal
gloves typically used in different industries.
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4. SIMULATION PHASE 5. PRELIMINARY RESULTS

4.1. Creation of FE Modeling 5.1. Full FE Model
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OBSERVATIONS

A 3D FE simulation model has been developed to analyze the forces resulting from a localized impact. Preliminary results indicate that:
* The peak reaction force of the FE model is in the range of forces measured during the experimental phases with synthetic and cadaveric hands.

+ The model still requires some fine tuning to better replicate experimental tests.
« The prediction of behavior of an unprotected hand provides a baseline for comparison with models that include a protective layer provided by different types and designs of metacarpal and other industrial gloves.

FUTURE STEPS

+ Obtain and adjust material properties of hand’s soft tissues to compare with results obtained from experiments with cadaveric hands.
+ Complete material testing to obtain more accurate coefficients for hyperelastic models corresponding to the actual medical-grade synthetic gel used in the experiments.
* Incorporate more geometric details to create a more accurate model (tendons, joints, etc.)
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