
Handbook of Magnetic
Materials
Volume 34

Editor

Ekkes Brück
Department of Radiation, Science & Technology,
Delft University of Technology,
Delft, The Netherlands

ELSEVIER

NH
North-Holland
An imprintof Elsevier



Contents

List of Contributor
Preface
Contents of Volumes 1-33

1.

vii

X .Xix
xi

Recent developments and perspective of zero
thermal expansion magnetic materials
Qi Shen, Niels van Dijk, Lingwei Li, and Ekkes Brück

1 Introduction
2 The characterization of NTE
3 ZTE materials

3.1 Invar alloys
3.2 Fe-based Laves phases
3.3 La-Fe-Si (Al) alloys.

1

5532

10
18

3.4 Rare-earth based alloys 20
3.5 Hexagonal MM'X compounds 23
3.6 Mn-based antiperovskitecompounds 26

4 Thermal conductivity, electric conductivity and
mechanical properties

30

5 The correlation between MCE and ZTE
6 Summary and perspective
References w

ow
w

o30
34
36

2 .• 4545Heat recycling with magnetocaloric and
thermomagneticmaterials for sustainable energy
conversion
Fengqi Zhang and Yang Ren

1 Introduction
1.1 Background
1.2 Thermodynamic concept

2 Promising applications of MCMs and TMMS
2.1 Full -temperature range solid -state magnetic

refrigeration (MR)
2.2 Magnetocaloric heat pump (MHP)

46
46
49
52
52

6060



vi Contents

2.3 Thermomagnetic applications 60
2.4 Micro- and nano-scale applications

3 Typical magnetocaloric materials for applications
3.1 (Mn,Fe)2 (P, Si) based compounds
3.2 La (Fe,Si)13 based compounds

66
67
68
70

3.3 Magnetic Heusler based alloys 72

4.1 Synchrotron X-ray techniques

3.4 Magnetocaloric high-entropy alloys
4 Multimodal studies for the development of MCMs

4.2 Neutron scattering

75
78
78
92

4.3 Muon spin spectroscopy 96
4.4 Positron annihilation spectroscopy (PAS) 98
4.5 High magnetic pulse fields

Credit authorship contribution statement
Data availability
Declaration of competing interest
References

Author index
Subject index
Material index

101
5 Opportunities, challenges, and perspective
Acknowledgments

104
106
107
107
107
107

137
143
147


	Inhaltsverzeichnis
	[Seite 1]
	[Seite 2]
	[Seite 3]


