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Development of MR Mount for Vibration Control of Marine Diesel-Generator
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ABSTRACT

This paper investigates the magneto-rheological(MR) mount for the marine diesel-generator(D/G)
sets. Sometimes, significant vibrations over the allowable limit are observed on the D/G sets due to
their huge excitation forces. Because the severe vibration can lead to structural damages to the D/G
sets, it should be reduced below the limit. Although passive mounts with rubber isolators are usually
used, the vibration reduction performance is not always sufficient. In addition, expecting that the
vibration levels required by customers will get more severe, vibration reduction devices need to be
developed. To the aim, the flow mode type of MR mount has been designed. Especially, the annular-
radial configuration was adopted to enhance the damping force within the restricted space. The
geometry of the mount has been optimized to obtain the required damping force and the magnetic
field analysis has been carried out using ANSYS APDL. To verify the performance of the developed
MR mount, an excitation test was conducted. In addition, they were applied to a medium-speed
diesel generator and it was verified that about 40% of vibration reduction was yielded.
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Figure 3 FE model

Table 1 Design variables and optimal values

Design variables Values (mm)
Annular Magnetic Pole Length (Lp) 15.4
Inner Radius of Inner Housing (Ro) 69.2
Height of Core Set (Lc) 52
Gap of Radial Region (tgr)
Gap of Annular Region (tga)

Thickness of Inner Housing (th) 14
Inner Radius of Center Core (Ri) 12
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Table 2 Simulation results: damping force
Simulation Annular Radial
Average Magnetic Density 1.06T 0.55T
Damping Force 8.8kN 29.4kN
38.2kN

Total Damping Force
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Figure 6 Force-displacement diagram (@ 1Hz)

Table 3 Maximum damping force

1 Hz

2Hz

4Hz

6Hz

8Hz

10Hz

0.0A

6.2

6.4

6.5

6.7

6.7

6.5

0.5A

6.6

6.8

6.8

6.9

6.8

6.8

1.0A

8.2

8.6

9.0

9.1

9.3

9.2

1.5A

10.4

12.2

12.6

12.9

13.1

20A

12.2

14.6

16.2

17.0

17.5

17.3

25A

14.2

174

20.2

21.4

21.8

21.5

3.0A

16.1

18.5

24.8

25.1

25.6

N

bt 6 ob W fo it L X, o of

» 30

r oo riv |

2

=
ofr ’?U
-/
R )

3@ rr
s 3

ot
P'lﬂ

offl
e
o

O
—

ER:
o

B oft my X N O
0,
N
-~
o
L0
>

>y
=
o,
oft

=

£ = M e Ho

o

22
-
£

A B g
1=l

i
o, I~
Jr X Hg
oL =
E, -
=)
o 10
i
N
X
2
Qll‘
32
R

o
=)
o
[
=2
10,
ot

N
FpN
uut
oX,
_l:lr‘
Ho
[
L

N

o T
A
~N
>,

ol

tjo
of
:Olé

>
off
o
=
oQ
o
=
D

T3 7H71e 9% MR whEe] W WY

Figure 9o YeRNSITE T8 & 4= 9l
15 W9 =719 Aagte] 0.35mm o] ¥
AE o7t W ZrlEel 7h27) waEs oF
QT 12Hz ©]AFe] ulA ®Weo| s HA 7HHulo]
ZA3HS oF 4= 9ty @3 10 ~ 11.5Hz T-7+d
q

=
1=
PN
%

%%ii

=

Me AF J7} Aol W9 A7)7} 9388 Z73Eke
2 4 9l=d o]+ MR A9 A 237 AL
= Zo] F7to g2 FIuFEch wEA B Agog X
g /idtE MR vleEE 2 % WS /e

& HAVNE A5 AR AAZ FE F5HS A
5

Figure 7 Installation of hydraulic exciter
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Figure 8 Hydraulic exciter test results
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Figure 9 Displacement comparison
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