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Numerical Analysis for Valve Train Dynamics of an Internal
Combustion Engine

Ki Su Lee - Dong Woo Kim

School of Mechanical Engineering, Chon Buk National University, Jeonju 561-756, Korea

Abstract : Numerical analysis for valve train dynamics of an internal combustion engine is presented. The components
of the valve train are modeled by finite element techniques, and the dynamic contacts between the components are
analyzed by the solution strategies of differential algebraic equations. Also an iterative scheme similar to the augmented
Lagrange multiplier method is employed to enforce the contact constraints. It is shown that the contact and separation
between the components of the valve train can be computed by the finite element techniques, and the numerical
examples are presented to demonstrate the efficiency of the solution.
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Nomemclature
_> mass matrix computed in initial configuration
. iteration counter
- stiffness matrix computed in initial configuration
: normal contact force

: displacement due to rigid body rotation

~o " Z8 R

. transformation matrix due to rotation of rocker
arm
: penetrated length

I time

= wm

u : total displacement

v, v, v . displacement contact error, velocity contact
error, accelerationcontact error

A 1 nodal contact force transformed from p
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