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Analysis of time-domain characteristic for
the block vibration signal of diesel engine

PAN Chi', GAI Yongtian®®, AN Guo™®, MA Xin>’, WANG Jinyong”’, JI Shaobo'*

1. School of Nuclear Science, Energy and Power Engineering, Shandong University, Jinan 250061, China;
2. Jinan Automotive Testing Center Co., Ltd., Jinan 250013, China;
3. China National Heavy Duty Truck Group Co., Ltd., Jinan 250102, China

Abstract;In order to study the influence of the operation state of the internal combustion engine and the
clearance of the main bearing on the vibration signal of block surface, a test bench of a certain six-cylinder
diesel engine is established. The peak-to-peak value, rectified average value, variance, standard deviation root

mean square value of the vibration acceleration of the block surface vibration signal are taken as the time-domain
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characteristic values, and the influence of different engine operation speeds, output torque, oil temperatures and
main bearing clearances on each time-domain characteristic value are analyzed. The experimental results show
that the time-domain characteristic and the peak value of combustion pressure increases with the increase of
engine speed, torque and main bearing clearance increases, the time-domain characteristic and the peak value
of combustion pressure decreases with the rise of oil temperature.

Keywords : crankshaft main bearing; abnormal wear; block vibration; time-domain analysis
(BT Sk HGEHE)
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Composite power energy management strategy for
electric vehicle based on optimized fuzzy controller of genetic algorithm

1 2 +1 %
ZHU Feng , WANG Pengbo”, LIU Yonghui
1. School of Automotive Engineering, Shandong Jiaotong University, Jinan 250357, China;
2. Shandong Flight Control Information Technology Co., Ltd., Jinan 250013, China

Abstract; In order to allocate the actual output power of electric vehicle power batteries and supercapacitors
reasonably and extend the life of batteries, MATLAB/Simulink software is used to simulate and compare the
composite energy management system and vehicle driving performance under the logic threshold control strategy,
fuzzy control strategy, and genetic algorithm ( GA) optimized fuzzy control strategy under the new European
driving cycle (NEDC) operating conditions. The simulation results show that the GA optimized fuzzy control
strategy effectively reduces the rate of decrease in the state of charge of the power battery and the rate of
temperature rise of the power battery, and improves the driving range of the vehicle. Compared with the fuzzy
control strategy, the optimized electric vehicle has an increased driving range of 12. 1 km, improved maximum
climbing performance by 0.3%, and increased maximum speed by 0.2 km/h. Compared with the logic
threshold control strategy, the driving range of electric vehicles is increased by 18. 8 km, the maximum climbing
slope is increased by 0. 6% and maximum speed is increased by 0. 6 km/h.

Keywords : pure electric vehicle; composite power supply; genetic algorithm; fuzzy control
(T4 - WD)



