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Actuator Design of Pipeline Active Vibration Damping System

ZENG Weizhang ,ZHENG Shuiying

(College of Energy Engineering,Zhejiang University , Hangzhou 310027 , China)

Abstract; To improve the vibration damping effect of the moving magnetic linear motor in the pipeline damping system,

a design suitable for the specific conditions of the piping system was proposed. Based on the equivalent magnetic circuit

method, the electromagnetic characteristics of the actuator were obtained. The relevant parameters were obtained by

using the finite element software Ansoft Maxwell, and compared with the results calculated by the formula to confirm the

rationality of the design. This method can be applied to design actuators with different performance parameters according

to actual needs.
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Figure 1  Structure of moving magnetic motor
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Figure 2 Equivalent magnetic circuit diagram
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Table 1

Equivalent magnetoresistance value

R, R,

Ry R,

m/[umD,; (h-A+x)] m/[umD, (h-A+x) ]

m/[unD,(h-A-x)] m/[umD; (h-A-x)]

Ry R,

Ry, Ry,

L/[2umr(A -x) ] L/[2umr(A -x) ]

ho/ [ 2pn,wr(h —A +x) ] ho/ [ 2pp,mr(h —A —x) ]
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Table 2 Actuator structure parameter ~ mm

r D, D, hy Rl A m
40.25  38.0  42.5 2 1 18 0.75

h e H n 4 t L,

24 2 10 8 9 7 20

ST RN p=4m x 1077 N/A K g 1A
FEEEN H. =9.78 x 10° A/m, 5 B [T 50k N =160, %
RS EARAK ()1

a= -Z—“Z/ﬂzvﬂchmz -22.38 N/A, (12)

FEWN S MIE R E 35 SRR , B G 1 R/
TATAT A RIESE R, N T 5 Uk LA sh 38 BT A & 7
P, T A PRI TSR 43 BT 1 2l 4 v 3 2 15 34 3
T,

3 ET Ansoft Maxwell it & 5 #7{E 3h 25 FB #%
51

Ansoft Maxwell £ kT S35 2 114 17 F TG A0 R 1 4
B BRI 22— FE45 A T8 F i SR AR A5 31 1) 32
AR o VRS AR ST RS SR ik, o T
BOIE I S 15 WA, W50CR FH Maxwell #1440 X6F 1 sl 2%
P FRIT AT o
3.1 BIERHG

WNE 3 fiR Ais shi o4 band [X 385 HL ) 7k i 1A
F 3 HR  HoA band REg sIX s, R R/ 2 41

AT Sk B, A8 SR BE S B ALK
583 £, FEi8 sh 2 AU B Translation B 4R12 315 4
5 B WA AL &, BUn iz s a2 RS bl
UK AR 07 B BEE ) 0 mm, 32 I E R - 10. 00 ~
+10.00 mm; ZEHLAK (5 B — A2 ik B0 8 g, 75 2



. 60 - B THI# Light Industry Machinery

2019 FEES HA

SEE S

i

A3 mrARA
Figure 3 Transient model
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Figure 4  Silicon steel sheet B-H curve
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Figure 5 4.012 5 s Vector flux density
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Figure 6 4.000 s Vector flux density
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Figure 7 4.025 s Vector flux density
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Figure 8 Momentum Z-direction

electromagnetic force and time curve
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Figure 9  Momentum Z-direction
electromagnetic force-Current curve
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