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Fig.1 Link-crank mechanism dynamics analysis for
the piston-slap condition
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Fig.2  Schematic diagrams of piston-slap vibratory

impulses for different crankshaft speeds
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Table 1  Peak-to-peak value of vibration in different
crankshaft speed condition
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Fig.3 Plot of vibration peak-to-peak values for
different crankshaft speeds
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Table 2 Peak-to-peak value of vibration in

different load condition
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Fig.4 Schematic diagram of piston-slap vibratory

impulses for different loads
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Fig.5 Plot of vibration peak-to-peak

values for different loads
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Piston-slap vibration in internal combustion

engines under working conditions

REN ZhongRui SONG LiZhe

JIANG ZhiNong *

( Diagnosis and Self-Recovery Engineering Research Center, College of Mechanical and Electrical Engineering,

Beijing University of Chemical Technology, Beijing 100029 , China)

Abstract; The nonlinearity of piston —slap vibration peak-to-peak values as a function of engine speed as well as

their linearity as a function of load have been verified using mathematical modeling and simulations. Engine speed,

load and power torque were included in the balanced equation for internal combustion engine torque, in which pis-

ton radial acceleration refers to the geometrical relationship between power torque and piston side thrust. The sever-

ity of vibrations was formulated using the peak-to-peak values of the impulse signal of the radial acceleration around

the fire phase. An integrated mathematical model confirmed both the nonlinearity between speed and vibration, and

the linearity between load and vibration, and these results were verified using simulations with AVL-EXCITE. Giv-

en the dependence of piston —slap vibration on engine speed and load, an on-line monitoring system and on-site

staff are able to diagnose piston —slap faults more accurately, allowing a piston — slap alarm to be implemented.

Key words: internal-combustion engine; speed; load; piston—slap vibration
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