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Abstract:

The existence of Eshelby or configurational forces acting on elastic structures is theoretically and experimentally

demonstrated. These forces have a strong influence on structural behaviour and a counterintuitive behaviour; they

are exploited in two particular cases: the elastica arm scale and the torsional actuator.

In the former case, the concept of ‘deformable arm scale’ (completely different from a traditional rigid arm balance) is

theoretically introduced and experimentally validated. The idea is not intuitive, but is the result of nonlinear

equilibrium kinematics of rods inducing configurational forces, so that deflection of the arms becomes necessary

for the equilibrium, which would be impossible for a rigid system.

In the latter case, torsionally-induced locomotion is demonstrated and is given direct evidence in the realization of a

‘torsional gun’, capable of transforming torque into propulsive force.
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«I  prismi  e  i  cilindri  di  diversa

lunghezza  e  grossezza  hanno  le  lor

resistenze all’esser rotti di proporzione

composta della proporzione de i cubi

de’  diametri  delle  lor  basi  e  della

proporzione  delle  lor  lunghezze

permutatamente prese.  Siano tali  due

cilindri  questi  ABC,  DEF:  dico  la

resistenza  del  cilindro  AC  alla

resistenza  del  cilindro  DF  haver  la

proporzione  composta  della

proporzione  del  cubo  del  diametro

AB al  cubo del diametro DE e della

proporzione  della  lunghezza  EF  alla
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lunghezza BC.»

Galileo  Galilei,  Discorsi  e  dimostrazioni

matematiche  intorno  a  due  nuove  scienze

attinenti alla mecanica ed i movimenti locali,

Leiden, 1638.
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