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Vibration analysis and optimization of DPM tubing for a diesel engine

DONG Fuxiang"?, DING Baoan'?, LI Xiushan'?,ZHANG Xinzhong'?,
WANG Xiaobo'?,GUO Xin'*?

1. State Key Laboratory of Engine Reliability, Weifang 261061, China; 2. Weichai Power Co., Ltd., Weifang 261061, China

Abstract : Aiming at the problem of crack and oil leakage of outlet pipe of De-particular Matter (DPM) of a six
cylinder diesel engine, finite element software is used to carry out modal analysis of the original state of the outlet
pipe, and the DPM pipe is optimized by combining simulation and vibration test. The optimized structure is
verified by vibration test on engine bench. Simulation calculation and test results show that the natural frequency
of the outlet pipe in the original state is low, and the coupling of the engine excitation and the outlet pipe mode

leads to the vibration of the pipe, which is the reason for the crack and oil leakage of the outlet pipe. The
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structure of the outlet pipe is modified and the constraints of the outlet pipe is strengthen to improve the stiffness
of the outlet pipe system. The first-order mode of the outlet pipe is increased from 86 Hz to 166 Hz, effectively
avoiding the excitation of the engine rotation frequency, and the vibration performance of the DPM outlet pipe is
significantly improved and the vibration intensity is reduced. This method can provide reference for improving the
reliability of the operation of the outlet pipe.

Keywords: DPM; tubing; vibration test; finite element simulation
(FAE gt R AR )

(EBFH 4T R)

Optimization design of the non-uniform exhaust

temperature for a marine diesel engine

WANG Renxin', ZHANG Wanzhi', LI Yuhe', LI Cheng', MA Chao’, LING Jian’
1. Technical Institute, Guangxi Yuchai Machinery Co., Ltd., Nanning 530000, China;
2. Kangyue Technology (Shandong) Co., Ltd., Shouguang 262718, China;
3. CATARC Automotive Test Center (Tianjin) Co., Ltd., Tianjin 300000, China

Abstract: In order to optimize the non-uniform exhaust temperature of the cylinders, two technical routes are
analyzed using 1D thermodynamic simulation method. One is using constant pressure turbocharger,the other is
valve timing optimization. The bench test is carried out using the diesel engine with the valve timing optimization
cooperated with MFB2 combined compound sine cam profile and original diesel engine. The results show that
the constant pressure turbocharger method can get a very good distribution on exhaust temperature of the
cylinders. For rated speed operation, the difference of each temperature is 19 °C. But it increases the brake
specific fuel consumption ( BSFC) significantly ( max value is 3.5 g/(kW - h) ). Valve timing optimization
cooperated with MFB2 combined compound sine cam profile also get a very good distribution on each
temperature. For rated speed operation, the difference of each cylinder’s temperature is 31 °C ,and it has little
impact on the BSFC. The test result shows that the simulation analysis is in good agreement with the
experimental results,the difference of each temperature is 34 “C and BSFC is nearly the same as the original
diesel. The research could give a reference to the optimization of non-uniform exhaust temperature.
Keywords: diesel engine; non-uniform exhaust temperature; constant pressure supercharging; valve
timing ; optimization
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