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Influence of Single Cylinder Deactivation on Dynamic Performances

of Internal Combustion Engine Motion Mechanisms
Yang Shouping Zhang Fujun Huang Ying Zhao Changlu Ling Qiang
(School of Mechanical Engineering, Beijing Institute of Technology, Beijing 100081, China)

Abstract

In order to confirm cylinder deactivation schemes with preferable dynamic performances of internal
combustion engine motion mechanisms, the flexible dynamic model of a V8 diesel engine was
established, which coupled mechanisms such as cranktrain, timing-gears, and valvetrain. The dynamic
models were validated by experimental data. Motion mechanisms dynamic simulations were conducted for
single cylinder deactivation. The results revealed that angular displacement amplitude of crankshaft
obviously increased when single cylinder activated, which mainly consisted of low orders rolling vibration,
while the change to camshaft was negligible. Motion characteristics of valvetrain were deteriorated and
mechanical load increased. Deactivated cylinders which were neighboring to the single or double crunodes
positions of crankshaft, behaved better dynamic performances under high speed and low engine loads.

Key words Internal combustion engine, Crankshaft system, Valvetrain system, Single cylinder

deactivation, Coupling simulation
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Tab.1 Main technical parameters of the diesel engine
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Fig. 1 Structural figure of the camshaft
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Tab.2 Main parameters of the timing-gears
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Fig.3 Single and double crunodes’ natural frequency and mode shape comparisons between experiment and simulation
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Fig.4 Intake and exhaust valves lift comparisons between experiment and simulation under 2 500 r/min
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Fig.5 Interference figure of intake valve and piston
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Fig.6  Torsional vibration angular displacement amplitude of crankshaft free end and camshaft vs speed
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Fig.7 Angular displacement amplitude of crankshaft free end and camshaft when single cylinder deactivates
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Tab.3 Dynamic parameters comparisons of the

intake valve when single cylinder deactivates
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Tab.4 Dynamic parameters comparison when

different cylinder deactivates
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Fig.9 Crankshaft angular displacement amplitude

when cylinder 2 deactivates vs engine loads
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