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Research on Influencing Factors of Stability of High—pressure Common Rail Fuel System
Jin Zhang' Chao Fan Lei Zhong
Shanxi Diesel Engine Industry Co., Ltd.

Gang Deng  Shouqi Hu Peng Guo
[Abstract] This paper investigates the dynamic injection characteristics of high—pressure common rail fuel
injection systems. A multi—physics coupling numerical simulation model integrating electric, magnetic,
mechanical and hydraulic fields is established for the system. The dimensionless concept of relative cyclic
fuel injection fluctuation is proposed. Quantitative analysis and correlation analysis are adopted to explore
the main influencing factors and variation rules of cyclic fuel injection quantity. A test bench for fuel
injection performance is built to verify the accuracy of the simulation model. The results show that key
influencing parameters include residual air gap of armature, control valve stem lift, pre—tightening force of
solenoid valve, diameters of oil return orifice and oil inlet orifice, needle valve lift and nozzle hole diameter.
Among all quadratic factors, the interaction quadratic factor of control valve stem lift, oil return orifice
diameter and oil inlet orifice diameter presents the most significant correlation with cyclic fuel injection
quantity.
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