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Experimental analysis on characteristics of-the system supported by
magnetic bearings and magnetic damper
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Abstract :\ The system was-supported by two radial magnetic bearings, one axial mag-
netic bearing and one radial magnetic damper. The radial magnetic damper only supported
the rotor with damping and with no stiffness. Influence of the control parameters on charac-
teristics of-the system was studied by experimental modal analys s and actual operation of the
system. Experimental analyssof the system shows that the vibration of the rotor can be re-
duced effectively , when it got across thefirst two bending critical speeds and operated on o-
ver 16 000 rotations per minute.

Key words: active magnetic bearing; dynamic characteristics; experimental modal
analyss; critical speed; damping
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Fig.2 Schematic illustration of mechanical structure
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) Table 2 Thefirg four-mode frequencies
, in_excitation tests ( Hz)

1 2 3
11 ! 1 (a) _18.0 ' 56.98 226.07  482.59
' 1 (b 17.9\ 95.07 218.39 482.7
o 2—(a) 19.49/ 57.29 223.11 483.5
) ) 2 (b)719.56 100.72  236.94  485.11
" ( :DA ST2006) 3 (a)18.69 58.20 21548  479.8
, 3 (b) 18.91 92.42 227.84 481.5
4 (a) 19.48 59.16 213.62  478.03
4 1. 4 (b) 18.79 98.54 217.87  479.41
1
Table 1 Variousradial control parameters 3 4

In_excitation tests Table3 Thefirst four mode damp in excitation tests

/ / 1 2 3
10°° 10"%s 1 (@ 010 0.12 0.129 0.02
1 3.29 17.54 5.7 1.12 L ) 010 0.37 0.3 0.0
2 3.46 18.48 6.0 1.12 2 (@ 0.03 0112  0.125 0.02
3 3.81 20.34 6.6 1.12 2 (b 0.03 0351  0.195 0.03
4 416 221 7.2 1.12 s @ 003 0.07 0.10 0.03
3 (b 003 0.31 0.17 0.03
, , 4 (3 002 0.05 0.07 0.03
: 4 (b)) 0.02 0.32 0.18 0.04

, Gy =5.55%10° N - ¢/ m,
. 3 :
9 . 3(a) 6(a) : , 1.2

, 3(b) 6(b) : ' ’

1,2
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Fig. 3 Cross-point frequency response function in the first test
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Fig.5 Cross-point frequency response function in the third test
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