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ABSTRACT

This paper presents optimal design procedures of mount based on a magnetorheological (MR) 
fluid to isolate the vibration in heavy diesel engine system. At first, frequency response and force-
displacement transmissibility methods are used to get required damping force that is necessary for 
effective vibration isolation. From this result, a new type of high damping force engine mount is 
proposed and the governing equation of Bingham plastic behavior of MR fluid in flow path is 
mathematically derived under cylindrical coordinates. Finally, parametric design optimization
featuring finite element is performed using ANSYS software to get the required damping force in 
MR mount system which can be used to reduce engine vibration. Damping force of the MR mount is 
then determined as an objective function in this analysis based on ANSYS. Furthermore, Magnetic 
analysis is then applied in this process.
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Fig. 1 Excitation force and moments of rigid mode 
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Fig. 2 Schematic configuration of MR mount 
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Fig. 3 Design parameters on section plane of flow path 
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Fig. 4 3D response surface 
 

Table 1 Optimal parameter values 
Parame

ters 

Lower 

bound(mm) 

Initial 

value(mm) 

Upper 

bound(mm) 

Optimized 

value(mm) 

pL  7 8 15 12.796 

gat  1 1.2 1.4 1.068 

grt  1 1.2 1.4 1.222 

ht  9 10 11 10.810 

1,iR  9 10.8 13 11.128 

2,iR  30 35.15 39 38.863 
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Fig. 5 Magnetic flux density distribution 
 

Table 2 Optimal results 
Magnetic pole region Initial Optimized 

annular 0.686T 0.657T 

radial 0.555T 0.612T 
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