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ABSTRACT

Despite significant progress in the study of materiundergoing first-order magnetic phase transtio
accompanied by the so-called giant magnetocaldfécte(MCE), Gd metal still remains the most widely
used material in prototypes of magnetic refrigeatue to its significant MCE, good machinabilityda
reasonable mechanical and chemical stabilitiesyiip of Gd enables fine-tuning the Curie tempamtf
Gd-based solid solutions (all show second-orders@haansitions), for graded magnetocaloric material
Commonly, Gd packed spheres are used as a magioeiwaaorking substance in the active magnetic
regenerator (AMR) cycle. In this work, we show ttre optimized stacking parallel-plate geometrAMR

bed made of Gd is more effective for applicatiorfratjuencies 1-10 Hz then the packed spheres. ¥¢e al
give a short review on magnetocaloric propertiesadd-rolled Gd-X (X =Y, In, Zr, Ga, B) solid sdlans.
These materials can be produced in the form of ¢hihO0pum) foils/plates to ensure rapid heat exchange
between to the heat transfer fluid. Although theyneocaloric effect decreases in the as-rolled fdilcan

be recovered by thermal treatment of the finalketdeplates regenerators. Gd-Y, Gd-In and Gd-Zrdsoli
solutions have magnetocaloric properties, compartabthe MCE of pure Gd in a wide temperature wagki
span up to 37 K, 36 K, and 16 K respectively, whigdikes them suitable magnetocaloric material system
for testing the fundamental heat exchangers ge@sedt ambient temperature and in frequencies 10 1-
Hz.

Keywords: magnetocaloric effect, magnetic refritjera ferromagnets, gadolinium solid solutions,erar
earth alloys, plastic deformation.
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1. INTRODUCTION

Triggered by the discovery of the giant magnetawaleffect (MCE) in the compound G8i,Ge, [1],
there have been many research efforts in finding imtermetallics suitable for energy efficient mato
refrigeration at ambient temperature. Since thatetia large number of compounds with impressive
magnetocaloric characteristics have been found @lever, the theoretical limit for the adiabatic
temperature change of 18 K/T [3] is still an elesigquantity, even for the materials with a firsterd
magnetostructural phase transition.

In order to use a magnetocaloric material in a ratigirefrigerator, the material should be machined
into a heat exchanger or regenerator, which isnéisflg a porous structure with fine and straightenels
designed to provide the largest possible contatacel area to the heat transfer liquid. This is®epiires
magnetocaloric materials with outstanding MCE, #gaté mechanical integrity, chemical stability, hig
thermal conductivity and tunable transition tempae

Some intermetallic phases that exhibit magnetaostrak or itinerant electron transitions demonstrate
exceptional magnetocaloric properties [2], but tlaeg rather brittle, and, under cycling in alteimat
magnetic field, they can decrepitate due to a largeme change accompanying the magnetic phase
transition [4]. That is the one reason why the esrgh element Gd is still one of the widely usetdamals in
magnetic cooling devices [5]. The Gd reveals godidlzmtic temperature changd,qy and specific entropy
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