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Abstract 

A cryogenic motor with active magnetic bearings (AMBs) which works in liquid 
nitrogen is discussed in this paper. The cryogenic motor is composed of two AMBs, 
four displacement sensors, a permanent magnet (PM) motor, etc. In order to check the 
stability for the rotor, FFT (fast Fourier transform) analysis for the levitated rotor in the 
radial direction is performed. Displacement of rotor in the axial direction is studied 
during rotation. 

1 Introduction 
A cryogenic motor with active magnetic bearings (AMBs) which works in liquid nitrogen (-196 

degrees centigrade) is discussed in this paper. The cryogenic motor is composed of a rotor, 6-pole 
motor, AMBs, passive magnetic bearing (PMB), two displacement sensors, etc. Some experiments for 
the AMB are performed in liquid nitrogen. This paper discusses static and dynamic characteristics of 
the cryogenic motor.  

The cryogenic motor working in liquid nitrogen is very interesting and special, because conditions 
in liquid nitrogen are very different from those at room temperature. Thus, there are few papers 
concerning cryogenic motors with AMBs working in liquid nitrogen (Kajikawa, Teion Kogaku, 2012), 
(Komori, IEEE Trans. on Applied Superconductivity, 2004), (Komori, Mechanical Engineering 
Journal, 2017). 

2 Cryogenic Motor Structure 
Figure . 1 shows a photo of the cryogenic motor with two radial AMBs working in liquid nitrogen 

(-196 degrees centigrade). The cryogenic motor is composed of a rotor, two AMBs, four displacement 
sensors, a permanent magnet (PM) motor, etc. The upper and lower black parts are the same AMBs. 
The PM motor is set in the center of the cryogenic motor. The stator of the AMB has eight 
electromagnets with 250 turns. The displacement sensors are inductance-type sensors based on 
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