
04 August 2020

POLITECNICO DI TORINO
Repository ISTITUZIONALE

Friction effect on output power delivered from a Fe-Ga rod based vibrational transducer equipped with a ferromagnetic
yoke / Palumbo, Stefano; Zucca, Mauro. - (2018). ((Intervento presentato al convegno 2nd IEEE Conference on
Advances in Magnetics tenutosi a La Thuile, Italy, Hotel Planibel nel 04/02/2018 - 07/02/2018.

Original

Friction effect on output power delivered from a Fe-Ga rod based vibrational transducer equipped with a
ferromagnetic yoke

Publisher:

Published
DOI:

Terms of use:
openAccess

Publisher copyright

(Article begins on next page)

This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository

Availability:
This version is available at: 11583/2699869 since: 2018-02-15T11:34:34Z

IEEE

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by PORTO@iris (Publications Open Repository TOrino - Politecnico di Torino)

https://core.ac.uk/display/234920854?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1


Friction effect on output power delivered from a Fe-Ga rod based vibrational 

transducer equipped with a ferromagnetic yoke 

Stefano Palumbo123, Mauro Zucca1  

1Istituto Nazionale di Ricerca Metrologica (INRiM), Dipartimento Qualità della Vita, Italy 

2Politecnico di Torino, Dipartimento di Elettronica e Telecomunicazioni, Corso Duca degli Abruzzi 

24, Torino, Italy 

3 Istituto Italiano di Tecnologia, IIT, Graphene Labs, Via Morego, 30, Genova, Italy 

A vibrational transducer is able to transform mechanical input power into an electrical output. When 

the output power becomes significant, e.g. some milliwatts, the transducer can also act as an 

energy harvester, able to supply a load (e.g. a wireless sensor [1]). Fe-Ga alloy reaches good 

performances when operates in a close yoke structure [2] and provides better results than other 

giant magnetistrictive materials especially at low frequency [3]. To exploit properly the 

magnetization provided through permanent magnets and the yoke to the magnetistrictive rod, a 

very low air gap around the rod is required. Therefore, it is unavoidable that friction effect arises 

due to some contacts point between the yoke and the rod, when the mechanical vibration excite 

the latter. Such a friction affects the output power, as can be seen in Figure 1.  

The aim of this paper is to analyse the friction effects on the output power and to propose an 

analytical approach to the problem. 

 

 

Figure 1. Friction effects on output power 
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