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Analysis of Mount Reaction Forces for Powertrain Mounting
Systems using Nonlinear Characteristics
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Abstract : The primary objective of this study is to truly understand reaction force be due to engine exciting
force. Exciting forces of the engine apply a source of the vehicle NVH(Noise, Vibration, Harshness). To

understand reaction force was applied MSCNastran software. Analyzed frequency response analysis of

powertrain mount system. First, engine exciting force was applied field function. Also nonlinear characteristics

was applied field function :

such as dynamic spring constant and loss factor. And nonlinear characteristics was

applied CBUSH. Generally characteristics of rubber mount is constant frequency. But characteristics of

hydraulic mount depend to frequency. Therefore nonlinear characteristics was applied. Powertrain mounting

system be influenced by powertrain specification, mount position, mount angle and mount characteristics etc. In

this study, we was analyzed effects of powertrain mounting system. And we was varied dynamics spring

constant and loss factor of mounts.
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Table 1 Specification of engine

2,000cc, In-line 4 cylinders engine

Mass @ m, [kg] 155
Crank shaft | Crank radius @ R [mml] 41.2
Length from crank axis to 14
CM : C [mm]
Mass @ m, [kg] 0.61
Effective connecting rod
Connecting rod length : Z [mml] & 1555
Length from big eye center 168
to CM : A [mm] '
Mass : m4 [kg] 0.37
Piston Head diameter [mm] 86.2

Axial cylinder distance [mml] 916
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Fig. 1 ADAMS/Engine model
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Fig. 2 Engine exciting forces
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