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ABSTRACT

The paper presents a commentary on the first draft of a terminology of biomechanics compiled by G. Boegelsack and C. Schilling, supported by H. Witte, A. Morecki (†), K. Kedzior and Ch. W. Stammers. The draft, containing more than two hundred terms and their definitions is destinated to be used by mechanical engineers. Classifications of the terms follows the essential functions of each motion system (biological as well as technical), i.e. generation of motion and force (by muscles), transmission of motion and force (by limbs, joints, tendons)and the purpose of motion and force (locomotion, idiomotion).

Keywords: Biomechanics, Motion systems, Terminology, Machines and Mechanisms

1.  INTRODUCTION

In [1] the Theory of Machines and Mechanisms (abbreviation TMM) is defined as a branch of science which deals with the theoretical and experimental investigation of the geometry, motion, dynamics and control of machines and machine systems, mechanisms, and elements thereof, and their application in industry and other contexts e.g. in biomechanics, together with related processes such as conversion of transfer energy and information. Stressing of biomechanics emphasises the importance of this field in its relationship to TMM.

Any interdisciplinary co-operation expects all participants to unambiguously communicate about their subjects. They need to have insight into the terminological peculiarities of their partner’s fields. 

2.  FIELDS OF BIOMECHANICS OF MOTION

Problems of biomechanics interesting for mechanical engineers are to be found in the areas of medicine, sports sciences, ergonomics and biomimetic research. In human medicine and partly also in veterinary medicine the efforts are directed to the apparatus of  locomotion and manipulation (diagnosis, prophylaxis, therapy, and rehabilitation) in connection with development of biocompatible implants, probes, prosthesis, and orthopedic devices and to the function of heart and circulatory system (analysis and influencing of blood stream, development of artificial hearts). 

3.  BASICS OF BIOMECHANICS OF MOTION

In biological motion systems the main functions are the same as in technical motion systems: motions and forces are generated by transformation of energy, transferred to the places of effect and utilized under control in interaction with the environment. Mechanical work performed mainly turns out as locomotion or idiomotion (i.e. manipulation, prehension, ingestion, communicative behaviour etc.).

In the area of vertebrates and arthropodes the structure of body is determined by a skeleton consisting of limbs which are supporting each other in joints and are moved relatively to each other by muscles via tendons (Fig. 1). The skeleton gives shape to the body , protects and bears the softer organs and tissues and makes possible transmission of muscle forces to the limbs at origins and insertions of muscles. 


Fig. 1. Basic structure of motion system.

The endoskeleton of vertebrates is situated inside the body, origins and insertions of muscles are at the outside of the limbs of bone. The optimization results are given in Table 1.

Table 1. Cutting conditions for the studied samples.

	
	
	

	
	
	


Joints are mostly diarthroses, furthermore amphiarthroses and synarthroses. The body of arthropodes is envelopped by an exoskeleton of chitin, origins and insertions of muscles are at the inside of the parts of skeleton.

For a random vibration analysis of vehicles moving on a road, it is necessary to fit an analytical expression to the measured psd. 

Using theoretical and experimental results described in [2], the psd of the road unevennes will be considered in the form
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where is: ...

3.1.  Generation of motion and force

In biological systems the driving elements generally are muscles. They transform chemical energy into mechanical work.

Muscles generate tensile force during contraction only. An agonistic muscle, e.g. a flexor, initiates and carries out motion of a limb.

CONCLUSIONS

According to features compiled in [3] all organisms are physical structures based on hydraulic principles characterized by flexible mechanically coherent membranes enclosing liquid, viscous, or fibrillar fillings and by tensing, dressing, and stiffening structures.
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