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Master Thesis 

           

Additive manufacturing of magnetocaloric heat exchangers of La-Fe-Si-based alloy  

Magnetic refrigeration is a promising, energy-efficient alternative to conventional cooling 
technologies. Central to its performance is the active magnetic regenerator (AMR), which requires 
magnetocaloric materials with high magnetocaloric effect, mechanical stability, and optimal channel 
geometry for efficient heat transfer, integrated into geometrically complex heat exchanger structures. 

This Master’s thesis focuses on the additive manufacturing of La–Fe–Si–based magnetocaloric alloys 
using Laser Powder Bed Fusion (PBF-LB). La–Fe–Si alloys are among the most promising candidates for 
room-temperature magnetic refrigeration due to their large magnetocaloric effect, tunable transition 
temperature, and potential for high performance in AMR systems. However, their processing via PBF-
LB is challenging because of their brittle nature, sensitivity to processing conditions, and strict phase 
requirements. 

The main objective of this thesis is to investigate and optimize PBF-LB processing parameters for La–
Fe–Si alloys to achieve near-fully dense components with sufficient mechanical stability and a 
predominantly single-phase microstructure. Special emphasis is placed on 
understanding the relationships between process parameters, thermal 
history, microstructure evolution, and resulting functional properties. The 
ultimate goal is to identify processing windows that maximize 
magnetocaloric performance while enabling the fabrication of 
geometrically complex heat exchanger architectures suitable for AMR 
applications. 

Experience to be gained: 

 Learning about magnetocaloric materials for magnetic cooling 
 Hands-on experience of PBF-LB additive manufacturing, including lab safety and powder 

handling, CAD design of heat exchanger geometries and build file generation for PBF-LB 
additive manufacturing. 

 Microstructural and phase analysis  Scanning Electron Microscopy (SEM), Energy dispersive 
x-ray analysis (EDX), X-ray diffraction (XRD) 

 Magnetic characterization  Vibrating Sample Magnetometer (VSM) 
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