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Abstract

This research aimed to study the behavior of the structural changes of relaxation in ligaments and
tendons under stress relaxation phenomenon by using a mathematical model. The variables in the model
are directly related the internal structures of ligaments and tendons which lead to a better understanding
of the main structures playing the role on the stress relaxation. Ligaments and tendons are composed of
a bundle of fibers aligned in the same direction. They are embedded in the matrix. which consists of
water and lipid. Each fiber is composed of a bundle of fibrils. Each fibril is composed of several micro-

fibrils and each micro-fibril is built of collagen molecules. The mathematical model is created on the
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assumption that the main structures playing the role on stress relaxation in ligaments and tendons are

fibers, the matrix around fibers and cross-links between the fibers and the matrix. Each fiber and each

cross-link are modeled as a linear elastic spring with a constant modulus of elasticity. The matrix is

modeled as a viscoelastic component which consists of a spring and a dashpot. Finally, the mathematical

model can describe the structural changes of fibers, the matrix and cross-links between the fibers and the

matrix under stress relaxation phenomenon.

Keywords: Mathematical model , Viscoelastic, Elastic, Ligaments and tendons, Stress relaxation
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