
Preface 
 

The thermoelastic martensitic transformations and shape memory materials have been 
in the focus of both solid state physics and materials science for a long time. The 
fundamental and applied aspects of this vast activity are extensively reviewed in the 
journal publications and conference proceedings. Several books and monographs on this 
subject, such as the most recent K.Otsuka and C.M. Wayman, eds. Shape Memory 
Materials (Cambridge University Press, Cambridge, 1998) and M. Kohl Shape Memory 
Microactuators (Springer, 2004), are also available in the literature. 

Although structurally very similar to the one typical of non-magnetic shape memory 
alloys, the thermoelastic martensitic transformation in magnetically ordered materials 
(so-called magnetic shape memory alloys) has peculiarities stemming from the strong 
mutual interactions between structural state and magnetic subsystem. Despite the fact that 
some of the ferromagnetic Fe-based shape memory alloys were long known, the 
consequences of a coupling between the martensitic transformation and ferromagnetism 
were only recognized when the Heusler Ni-Mn-Ga alloy system was developed before 
1995 and large magnetostriction was obtained in 1996. In fact, whereas in the ordinary 
shape memory materials a huge actuation strain (about 10%) is achieved by means of 
thermal and/or mechanical activation, in the magnetic shape memory alloys this strain 
can also be triggered by a magnetic field. This additional and unusual functionality 
caused by a magnetoelastically driven twin boundary motion has a great practical 
importance in actuator and sensor technologies. That is why, the last decade saw a burst 
of publishing activity addressed to the study of the thermoelastic martensitic 
transformations in ferromagnetic compounds, the magnetic shape memory effect and 
related properties.  

This Special topic book, the first of its kind, includes reviews and original articles 
covering “hot” topics currently under the scope of world-wide research and development 
in the area of materials science of magnetic shape memory alloys. Several chapters are 
also devoted to more general issues like damping, newly-discovered glassy martensite 
and modeling. In particular, the authors of the present book concentrated on describing 
the phenomenological and microscopic mechanisms of magnetic shape memory effect, 
the physical bases of advanced properties of magnetic shape memory alloys, and the 
structural aspects of martensitic transformations in both ferromagnetic and non-
ferromagnetic shape memory alloys. Furthermore, the reader will find much information 
on technical applications and actuators utilizing shape memory alloys with considerations 
on their design principles and discussion of simulation results.   

It is hoped that the present book will be useful to physicists and materials scientists, 
both specialists and graduate students. 

I express my deep gratitude to all contributors of this book who worked very hard to 
make this project successful. If our efforts came to the present result, it was not without 
ideas, encouragement and support from Publishing Manager, T. Wohlbier, that must be 
gratefully acknowledged. 
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