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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 1 Overall configuration of MR mount 

Figure 2 Magnetic circuit parts  
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Figure 3 FE model

Table 1 Design variables and optimal values 

Table 2 Simulation results: damping force 

Figure 4 Magnetic flux density 

Figure 5 Test set-up
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Figure 6 Force-displacement diagram (@ 1Hz)

Table 3 Maximum damping force

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

-384-



   

(1) Kang, O. -H., Kim, W. -H., Joo, W. H. and Park, 
J. -H., 2013, Design of the Magnetorheological Mount 
with High-damping Force for the Marine Diesel-
generator Set, Proceedings of SPIE 8688-49. 

(2) Nguyen, Q. -H., Han, Y. -M., Choi, S. -B. and 
Wereley, N. M., 2009, Geometry Optimization of MR 
valves Constrained in a Specific Volume Using the 
Finite Element Method, Smart Mater. Struct. 16, pp. 
2242~2252. 

(3) Ha, S. H., Seong, M. -S., Heung, Q. -N. and 
Choi, S. -B., 2009, Optimal Design of MR Damper : 
Analytical Method and Finite Element Method, 
Proceedings of the KSNVE Annual Spring Conference, 
pp. 1110~1118. 

-385-




