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Abstract

Magnetically suspended turbomolecular pumps (TMPs) have been widely used in nuclear fusion devices and
sometimes used in particle accelerators, because it is much easier for the TMPs with dry backing pumps to achieve and
maintain UHV without oil contamination. In these devices the TMPs are influenced by a quasi static magnetic field;
the eddy current is induced on the rotating rotor and then forces the rotor to thermally expand. In order to use the
TMPs safely we attempted to establish a standard procedure for determining the influence of magnetic fields on TMPs.
First of al, this influence was investigated in detail through the experiment with a rather small TMP. As aresult, the
following are found. (1) The parallel magnetic field has no influence on the operation of the TMP.  (2) On the other
hand, the driving power and the rotor temperature are greatly affected by the vertical magnetic fields. (3)The eddy
current loss is formulated and well estimated with a model where a localized magnetic field and current flow exist
within the rotor into the region down to a substantial skin depth & from the surface. This time we applied the above
conclusions to radio resistive TMPs which were employed in the RCS in JJPARC. With the evaluation equation of
eddy current loss established through the experiment in a uniform magnetic field, the rise of rotor temperature is
estimated to be less than 100°C even in the orthogonal magnetic field of 0.035 T. Thus, we concluded that the radio
resistive TMPs are safely operated in the RCS, as the leakage magnetic field at the floor where the TMPs are set is less
than 0.001 T.
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2. )
1.
Revolution B(T)
(rps)  |1.10E-03|2.10E-03|3.10E-03|4.10E-03]5.10E-03]6.10E-03
150 | 086 | 437 | 939 | 1809 | 3105 | 4751
00 | 104 | 427 | 1134 | 2203 | 3697 | %60
250 | 004 | 417 | 1247 | 2505 | 4005 | 625
00 | 114 ] 648 | 1655 | 296 | 411 | 00
300 | 248 | 625 | 1458 | 2005 | 4800 | 044
W0 | 242 | 72 | 1667 | 3195 | 5282 | 7874
50 | 118 | 624 | 1624 | 3303 | 5509 | 8373
500 | 274 | 72 | 168 | 3328 | 5161 | 8676
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