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Vibration of gasoline engine during start process

HAN Li-wei' , HONG Wei',SU Yan', WANG Bing-gang® , XIE Fang-xi'
(1. State Key Laboratory of Automobile Dynamic Simulation, Jilin University, Changchun 130022, China; 2. Wuxi
Diesel Engine Factory of FAW Liberation Co. ,» Ltd. , Wuxi 214026 , China)

Abstract: To reduce the impact of engine vibration during start process on the vehicle ride comfort,
which is important in particular when the start-stop control strategy is applied in the engine, the
vibration signals of the first cycle during start of engine were measured, and the effects of the initial
position of piston, the cooling liquid temperature and the cranking speed on starting vibration were
investigated on a Jetta 1. 6 L gasoline engine. The results show that when the piston stays initially at
the position near the top dead center after the intake valve closing, engine starting vibration is
relatively weak. The vibration at warm starting (corresponding cooling liquid temperature 85 C)is
weaker than that at cold starting(20 °C). The cranking speed makes a notable impact on the starting
vibration of the engine, rapid cranking makes much weaker vibration than original basic engine slow
cranking does.
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Fig. 1 Sketch map of engine test bed
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Fig.2 Force and torque arise from cylinder pressure

and reciprocating inertia force
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Fig. 3 Stage division of starting vibration during

start process
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Fig. 4 Time domain waveform of starting vibration

during start process
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Fig. 5 Effect of piston's initial position on vibration

under cold start condition
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Fig. 6 Relationship between piston's initial position
and cylinder pressure
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under cold start condition
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Fig.8 Comparison between original cold starting

vibration and original heat starting vibration
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Fig. 9 Rotation speed of engine with quick motor

dragging
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Fig. 10 Comparison between original starting vibration
and quick starting vibration
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