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Abstract: In order to reduce the vibration of marine generator, the influences of different loads on the electro-
magnetic vibration of Marine generators during stable operation are studied. In this study, author focuses on the in-
fluence of various types of load, which is under a high operated stability, on the electronic vibration. The electromag-
netic vibration response model was established by theoretical analysis of the variation rule of the intemal synthetic
magnetic field of the generator under the load of inductive or resistance. It theoretically analyses the changing regu-
lar of interal resultant field with resistor inductance load. Maxwell tensor method was applied to deduce electromag-
netic waves under different synthetic magnetic fields, and modal superposition method was used to calculate the vi-
bration response of generator stator. Maxwell tensor method is applied to deduce the magnetic waves under various
resultant magnetic field. Besides, with mode superposition method, author computes the vibration response of genera-
tor stator. Finally verified by ANSYS Electronics simulation and experiment, the experimental results are consistent
with theoretical analysis. The conclusion is that when the load is resistive, the vibration of the generator increases
with the increase in active power. When the permanent magnet synchronous generator load is the resistive load, the
electromagnetic vibration of each point of the generator increases with the Internal power angle ¢ decrease.
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Fig.2 The simulation diagram of magnetic fields of a motor
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Fig.3 Radial distribution of a magnetic density distribution of a generator
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Tab.1 Air gap magnetic density of a generator
BH 4 71 28, Resistive S BRRESE Air gap magnetic ‘ I ‘sin W/rad S BRRESE Air gap magnetic
load/ () density/T density/T
95 0.053 009 995 0.427 0.072 000 161
195 0.059 428 090 0.509 0.068 852 701
295 0.061 499 032 0.588 0.067 213 540
395 0.162 512 872 0.653 0.066 634 594
495 0.063 108 643 0.863 0.066 372 338
595 0.063 510 802 1.120 0.066 209 361
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Tab.2 The variation law of vibration of generator with power under pure resistive loads

YEBh N & Vibration acceleration/ (m * s -2 )

H I Active power/ W
14# 24 3# 44 S#
151.0 4.8910 2.3790 2.4821 3.0729 3.0401
269.0 4.9940 2.4605 2.8479 3.1091 3.0703
388.6 5. 1060 2.5301 2. 4660 3.2719 3.2296
507.4 5.5440 2.7062 2.5379 3.5451 3.5072
680.2 5.9744 2.7806 2.5420 3. 8069 3.7733
884.0 5.9995 2.6908 2.4128 3. 8506 3.7831
989.0 6.3469 2.8560 2.4929 4.0499 4.0105
1105.2 6.4029 2.8839 2.5415 4.1110 4.0676
1227.1 6.6410 3.0109 2.6991 4.2298 4.2002
1400.9 6.6779 3.0339 2.8006 4.2800 4.2281
1550.2 6.9950 3.2959 2.9831 2.4850 4.4451
1669.2 7.3290 3.5698 3.2451 4.7598 4.7212
1819.5 7.7139 3.8712 3.5501 5.0610 5.0190
1965.4 7.8941 4.0260 3.6990 5.1142 5.0742
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Tab.3 The vibration of the generator varies with  at different power factors

R BN INHE B Vibration acceleration/ (m + s7%)

BYE/W y/rad 1# 24 34 44 s#
0.832 5.1020 2.5241 2.3794 2.3794 3.1763
0.539 5.4311 2.7161 2.4763 3.4740 3.4165
679 0.487 5.5531 2.7559 2.7498 3.5491 3.4992
0.487 5.9803 2.8009 2.5423 3.8105 3.7813
0.832 5.4623 2.6026 2.4961 3.4516 3.4081
0.539 5.5191 2.7290 2.7531 3.4820 3.4435
880 0.487 5.7021 2.7828 2.8392 3.6141 3.5691
0.487 5.9899 2.7921 2.5630 3.8506 3.7734
0.832 5.8611 2.7264 2.3246 3.6201 3.5629
o5 0.539 5.9731 2.7811 2.4609 3.7216 3.6577
0.487 6.0822 2.8349 2.4810 3.8025 3.7223
0.487 6.3471 2.8759 2.5929 4.0105 4.0631
5 R4

ARSCUS A A MU IR FERT G2, o) A A BE A £ 28055 Tk 97 38 T 3 A v ML v i sh LA 1 A7 20
Mr, JFEE ST IR, 3 LUR MR 45E

1) SR AU RN, BEFRA DRI, A LA s A GRS R X PR A e e
K ML B S o S A AR SR, WS, HAMER AR R, e r ML A DA, FAK
Wl SR, RS, A ML RE IR, ARSI R

2) HMENENET R, BEE ¢ BN, KRN R R AR S 0 . M R B R S i
EUh LR, LRGP, SSHPERTINGER ,, BERES A FTnsk, 1e ¢ = 0 I B i ™
AR EIAR HE T A RE SR i R

[ &% 3Tk ]

(1] RMEE. JE&EG Sk REIRSIRSEIISE [D]. TR IR, 2017
(2] farasfti. NIIROKEERD LR RERE S A 00 [D]. Rig. Bigdiblazbe, 2016.
[3] &Fdek. WwbLRYMEAS GRS [M]. JLERK, ¥ dbat: PO HREL, 1980.

[4] KO H, KIM K. Characterization of noise and vibration sources in interior permanent — magnet brushless DC motors [ J].
IEEE Transactions on Magnetics, 2004, 40(6) . 3482-3489.

[S] B, ARG AL RESRSh 70 [D]. BTN #iokee, 2011.

(6] miJrfg, G AL RERsh KM /- HriEse [D]. BtFH: SHNRAA, 2017,

(7] EREI. GREER DB IRE) SW¥EFSE (D], M/REE: R/RETRS:, 2014.

(8] ffbER. ZRHEA M) B Sl RESR SN S oA (D). Bl BisgiE Ry, 2012,

(RERE K & RXHER BER)

http : /xuebaobangong. jmu. edu. cn/zkb





