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Characterization of the thermal hysteresis of magnetocaloric materials using TFORC
Abstract:
Refrigeration and temperature control involve a significant fraction of the electricity consumption nowadays. Energy efficient,
environmental friendly procedures of thermal management will therefore have a direct impact on the sustainability of our way of life.
Magnetocaloric refrigeration is considered among the promising technologies to achieve this goal [1]. However, appliances are not in
the consumer market yet due to relevant limitations of the active materials.
Magnetocaloric materials with a first order phase transition provide the largest magnetocaloric response, but they exhibit thermal
hysteresis, which is one of the key limiting factors that prevent their efficient implementation in magnetic refrigerators. This problem
has to be tackled in a twofold way: a) understanding the different sources of thermal hysteresis of technologically relevant materials in
order to minimize them, and b) predicting the response of the materials upon an arbitrary sequence of excitations, so that the
trajectories of the minor loops in the M(T,H) space is known and their behavior in a magnetic refrigerator can be suitably modeled.
To achieve those, in the recent years, the temperature variant of the first order reversal curves technique (TFORC) has been proposed
as a fingerprinting method for the characterization of thermal hysteresis in magnetocaloric materials [2]. This initial approach has been
expanded in two complementary directions: the implementation of a faster characterization technique that makes use of an effective
temperature approach (T*FORC) [3], and the development of models of the phase transformation that provide a physical meaning to
the distinct features observed in experimental TFORC distributions [4,5].
This talk will give an overview of the TFORC technique and highlight its potential for the characterization of hysteretic thermomagnetic
phase transitions by applying it to Heusler alloys. We will also suggest procedures to increase the data acquisition rate and to extend
this procedure to other caloric materials.
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