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Abstract

The power transformer is sustained vibrating in operation, which will not only produce noise and
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affect the daily life of residents, but also seriously reduce the service life of power equipment and
endanger the safety of the power grid. In this paper, a novel basic vibration isolation of magne-
torheological elastomer is used for the power transformers, and the three-stage vibration reduc-
tion mode is realized by using the adjustable rigidity characteristics of magnetorheological elas-
tomers to realize a controllable damping system applied to power transformers. The dynamic
model of the system is further established. The comprehensive performance of the three-stage vi-
bration reduction mode is analyzed under three excitations of harmonic, impact and random ex-
citation. The results show that adjusting the stiffness of magnetorheological elastomer can effec-
tively change the resonance frequency of power transformers under different external excitations.
This work lays the foundation for further development of controller design.
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Figure 1. Schematic diagram of transformer vibration transfer
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Figure 2. Dynamic model of active
vibration reduction system
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Figure 3. MRE dynamic model
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Figure 4. The transmission rate of system vibration under harmonic excitation
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Figure 5. Contrast diagram of acceleration under shock excitation
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Figure 6. Comparison diagram of acceleration under random excitation

& 6. BEALAED T ANz B X L [E

4, &Eig

AR AR IR 4% 2 B A M U R R AN 1 L, B R MRE AR 9 BERRR IR R, A HL R EE v
PR PR SE I = BOgi RS, ST B IF 3 il A1 b PR AMIBEATL 06D 6 b 23 M = BOBE Qi iR
VERE, SRR, ASFN T IR 2R GUHRS NN S NAE )N, R 57 7 0 g P AT o B A A2 s
JEE L P 1) (B R Sk BURSAS ) EASIRIL, — 5 e 1 WIS A AT R Gk VERESETT, 5 — iR

WA MRE SEBILFL )28 1 4 Al 42 iR BT T 4T 1

&

il

0.6 0.8 1

] [t/s

AT FEIRAFL IR AE BT FC A SE B BRI H “ R AR B AR AR Gk B 7 22 0 W 5 P B HRBIE AT
SICX20_0441” . Ak H KA T B IREN 0 T 5 B SIREOR, BHEIT K 20-015” B8],

2%

[1]1 #AT#R. KRB TR RIVIRE A KEH[]. @M 534500, 2018(34): 231.

SCak

DOI: 10.12677/jee.2020.84020

184


https://doi.org/10.12677/jee.2020.84020

Ea

[2] E48, Bk, BT AR B S B = 2 A 0]. oML, 2018(18): 125.

[81 &R, Bk, B, AL, SEEE, PR 35 KV iR oAC AR e ds i A SRS IR[]. R A2, 2020, 39(6):
964-968.

[4] . Borp b5 T A IR 88 e 78 7 i S diR B MR AR D). HLFEAE ., 2020(2): 70-71.

[5] MG, A, fosydE, AR, BRAR. AR Mds SRR R B O B AL R). MU TR S B3k, 2018(5):
116-118.

[6] ZRBKT, fISI7R, 298, AT HAUARREE 88 (M 3 Bk B R SIS 7T [3). HRsh- S5 b, 2019, 38(22): 144-148.
(71 &, BRéE. BERASBIRIRHARIUR & 758 7 [3]. MUMURE 7258, 2013(6): 195-198.

[8] RBHZE, ¥, SLOCHE. ML AR IR A xS 2 AT S v R AR A M RO S [J]. HLBRBETT S5 )i, 2020(6):
146-152.

DOI: 10.12677/jee.2020.84020 185 ZER I


https://doi.org/10.12677/jee.2020.84020

	基于磁流变弹性体基础隔振的电力变压器可控减振研究
	摘  要
	关键词
	Research on Controllable Vibration Reduction of Power Transformer with Magnetorheological Elastic Foundation
	Abstract
	Keywords
	1. 引言
	2. 基于MRE的电力变压器主动减振系统
	3. 仿真分析
	4. 结论
	基金项目
	参考文献

