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Abstract : A micro magnetic bearing system with five degrees of freedom active control has been designed
for a miniature spindle to be used in a p-factory. A shaft of the micro spindle is suspended by five set of
hybrid magnetic bearings at each side of the shaft. Permanent magnets produce bias magnetic flux for the
magnetic bearings and an electric motor(924,70W) is set between the magnetic bearings. Five eddy current
sensors are used to measure the shaft position. An analytical model of the system is developed for the
design purpose. This model is verified through 3-D finite element analysis. A prototype spindle is designed
and shown below.
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Abstract : Semi-shield tunneling is one of the propulsion construction methods used to lay pipes
underground. However, unavoidable curved sections are present in small-sized pipe lines, which are laid after
implementation of a road system. Therefore, if the planned course has a curved section, it is difficult to
survey the course. The multiple unmanned surveying system (USS) are disposed to where each USS can
detect the LED target at the other USS or the base point or the tunneling machine. And the accurate
relative positions between each USS and target are calculated from measured data. This research proposes
the relative and absolute coordinate analysis algorithm by using three USS to measure a curved course with

Im diameter and 20m curvature at 30m maximum distance, and verified the algorithm experimentally.
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