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Tensile Study of Elastic Ropes Based on Generalized Hooke’ s Law

CHEN Yi-fan,ZHU Min-yao,ZHU Xiao-qiang ,SONG Hai-yang,LU Xiao-feng
(School of Communication and Information Engineering,Shanghai University, Shanghai 200444 ,China)

Abstract: With the continuous improvement of computer performance and the continuous development of virtual reality technology , the
requirements for virtual molds in engineering development continue to increase. The efficient use of computer performance to achieve
visual physical reality has become a key indicator to measure virtual reality technology. Based on the constitutive equation of elasticity,
using the generalized Hooke’ s law in physics, we introduce the hyperbolic necking model to improve the position —based dynamic
simulation software rope in computer graphics,and comprehensively consider the balance between power consumption and performance.
Research the various deformations of soft elastic ropes during stretching, establish a dynamic stretching mathematical model of elastic
ropes with adjustable Poisson’ s ratio and limit contraction radius,and simulate animation effects on the Unity platform. The simulation
realizes visually credible simulation in three types of situations, including the stretching animation effect of the elastic rope within the
elastic limit and different Poisson’ s ratios in accordance with the law of vertical and horizontal physical changes, the stretching animation
effect of necking phenomenon appears at the defect when the elastic rope exceeds the elastic limit, and the stretching animation effect that
breaks occurs when the elastic rope exceeds the elongation limit. Finally,it was successfully applied to actual virtual reality projects,sim-
ulating the virtual reality scene of accidental fall of construction workers wearing safety ropes during safety training,and achieving better
real experience effects.
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