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An Analytical Study on the Dynamics of Center Pivot
Rocker Arm Type Valve Train System with Roller
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Abstract-An analytical study about dynamic behavior of center pivot rocker arm type
valve train system equipped with roller of diesel engine is developed. At first, a
mathematical model for the dynamic analysis has been set up using the lumped
parameter method. In that model, valve spring is divided as some mass elemehts so as

to simulate spring surging. Then, how the design parameters, such as valve mass,
rocker arm inertia, valve spring stiffness, and initial load on valve spring, affect valve
dynamic behavior especially in the valve close area is scrutinized.
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Fig. 1. Modelling of center pivot type valve train system
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Fig. 2. Valve displacement
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Fig. 3. Valve mass effect on
valve bounce (2000 CRPM)
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Fig. 4. Rocker arm inertia effect on
valve bounce (2000 CRPM)
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Fig. 5. Spring stiffness effect on valve
bounce (2000 CRPM)
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Fig. 6. Initial load of valve spring effect
on valve bounce (2000 CRPM)
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Fig. 7. Initial load of valve spring effect
on valve behavior (2000 CRPM)
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