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Andysis of Vavetran Dynamics of an Internal Combustion Engine
with Elastic Deformation of the Components
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Abstract : The elastic effects of the valve train components are analyzed by using the finite element models of the
rocker arm and valve. The whole equations of motion of the valvetrain of an internal combustion engine formulated by
finite element techniques are solved by imposing the contact conditions with the augmented Lagrange multiplier
method. The velocity and acceleration constraints as well as the displacement constraints are imposed on the contact
points. The numerical simulations show that, even if the magnitude of the elastic deformation of the componentsisvery
small, it may have large effects on the valvetrain dynamics of a high-speed engine.
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Fig. 2 Contact force between valve and rocker arm, and
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Fig. 3 Contact force between valve and rocker arm, and
vave displacement (3000rpm, E=35GPa for rocker
arm, E=210 GPafor valve)
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Fig. 8 Contact force between valve and rocker arm, and
vave displacement (3500rpm, E=210GPa for rocker
arm, E=210 GPafor valve)
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Fig. 9 Contact force between valve and rocker arm, and
vave displacement (3000rpm, E=70GPa for rocker
arm, E=70 GPafor valve)
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