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Introduzione
The technological progress can be correlated to the discovery and manufacture of new materials. Even the historical ages have been named on the base of the materials employed to made new object and tools: the era of flint, the era of gold, the era of copper, the era of iron, and so forth. In present times new materials are discovered and manufactured at a very high frequency. In the last time, the most important and largely used materials are polymeric materials (commonly named plastic materials), so that we can christen this to be the era of polymers. They are lightweight, inexpensive, fracture tolerant, and pliable. Thanks to this attractive characteristics; they are used in a large number of application fields. Currently, many researcher are investigating the possibility to realize circuits and transducers using polymers, in order to benefit in the electronic fields on their characteristics.
Capitolo 1 
Inizia sempre su una pagina destra
Polymeric materials that respond to an electrical stimulus came into focus in the 1970, when Walatka showed that certain polymeric materials exhibited electronic conduction. .......
1.1 Il primo paragrafo
Ionic polymers are a subset of materials from the group of polymers that exhibit ionic selectivity due to the structure of the material. The ionic selectivity of the materials has found one of the more successful applications for ionic polymers in fuel cell technology.

One of the most widely used ionic polymers available today is DuPont’s Nafion® which is a Teflon-based polymer with sulfonic acid side groups. Before 1992, Nafion® was widely used in fuel cells (questa è una citazione) [1].
In 1992 the application of Nafion® in creating electroactive polymers was proposed. The electroactive behaviour of Nafion® was discovered for the first time by Shahinpoor [2], Oguru et al [3] and Shadeghipour et al.[4] (queste sono citazioni se ci sono più di due autori).
In Fig. 1.1 an illustrative layout of the polymer components along with its chemical structure is shown.......

2 nm to 5 nm (i simboli delle unità SI sono dritti)……in diameter [5]-[7]. 
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	Fig. 1.1: Questa è una figura e la sua didascalia.


Questo è un elenco puntato:
· In the equilibrium state of the polymer the transducer is electrically neutral. No external field has been applied to the polymer and the cluster regions are at their lowest energy state.

· The second stage is the transient state of the material just following the application of an electric field. In this stage the ions begin to reorient due to the field and cations begin to dissociate from their cluster regions as they migrate toward the cathode surface......

· The final stage in the response of the ionic polymer is that in which the cations and their associated water molecules accumulate at the cathode surface.

The performance of the IPMC transducer is measured by the unconstrained free deflection of the tip of the polymer or by the blocked force produced if the motion of the polymer is restricted [9].

1.3 Questo è un altro paragrafo
1.3.1 Questo è un sottoparagrafo 

Researcher involved in the study of IPMC adopted different modelling approaches so that a number of models have been proposed in the literature. Currently there are three levels to the modelling approach for IPMCs [14],[16],[20].
Questa è una formula (centrata e numerata a destra)
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	1.1


......
Xiao and Bhattacharya [15] also proposed a black box model of the ionic polymer transducer, focusing on the curvature of the IPT sample as it evolves with voltage and time. Their model is shown in Equation (1.2):
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	1.2


(se le formule usano simboli rosivi tali devono restare nel testo) where 
[image: image4.wmf]k

 is the curvature of the sample, 
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k

 is the saturation curvature per volt, 
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 is the time constant, 
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 is the applied voltage and 
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 is the time variable. Interestingly, their development begins with more of an electrostatics development, however when placed in the reduced form used to model the macroscopic response of the IPT, they revert to a phenomenological model of the eigen-curvature.

Capitolo 2
 Titolo
Different strategies have been proposed to describe the working principle of IPMC transducers and efforts have been made to move from black box models toward first principle ones, the rationale being that black box models, obtained on the basis of experimental observations, cannot easily be extended to other devices. First principle models, on the other hand, are generally either too complex to be used in practical applications or too simple to guarantee sufficiently accurate predictions.
.....

.....
The model of the IPMC actuator has been divided into two stages as shown in the block scheme in Figure 2.1.
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	Fig. 2.1: La didascalia va giustificata allineata a sinistra e giustificata a destra se è più lunga di un rigo, altrimenti va centrata.
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	Fig. 3.13: Questa è una figura composta fatta da una prima (a); e una seconda parte (b).


	


Tab. IV è un esembio di tabella:

		 [Kg/m3]

	 [Pa s]


	Air

	1

	0.0001


	Synthetic fluid

	200

	0.0002


	Deionized water

	997

	0.0008


	Sea water

	1030

	0.0018


	Human blood

	1125

	0.004



	

	Tab. IV. Density and viscosity values of the fluids analyzed in Figure 17.
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	Fig. 4.15. Le misure debbono sempre avere sugli assi le grandezze e le unità di misura corrispondenti.


Conclusioni
In questo elaborato....
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