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A calculation method for the reliability of a fuel injection pump
based on dynamic simulation

. 1,2 . 1,2 . 1,2 1,2 . -1,2
GONG Jiru ", CHEN Guoqiang **, SUN Jiuyang **, FENG Yong *“, HUANG Tianyi
1. State Key Laboratory of Engine and Powertrain System, Weifang 261061, China;
2. Weichai Power Co., Lid., Weifang 261061, China

Abstract: In order to accurately assess the reliability of the diesel injection pump, a method of dynamical
calculation of the injection pump is proposed , and a dynamical model of a diesel injection pump through AVL
Excite software is developed. Taking into account the impact of factors such as fluctuations in speed, fuel
pressure, the stiffness of the components, a dynamic analysis is conducted on the thickness of the liner oil film,
the strength of the camshaft, and the output torque, and the simulation results are compared with the test
results. The results show that the camshaft bushing oil film thickness and camshaft strength calculated using this
method correspond to the actual failure condition, the relative error of the simulated calculated output torque of
the injection pump is approximately 5% relative to the average peak of the test results, and the design of the
injection pump model can be used to calculate the dynamics of the injection pump.

Keywords: fuel injection pump; reliability; camshaft; bushing; fatigue strength (TR XITE)
S S S S
(8% 44 7))

products of NH; over ASC are analyzed. By introducing inhibition factors related to NO concentration in the
reactions of NH; oxidation to N, and N,O to distribute the NH; oxidation pathways, an ASC kinetic model is
established and simulated, and verified by bench tests. The simulation results show that when the reaction
temperature is lower than 350 °C , the main products of NH; oxidation are N, and N,O; the volume fraction of
generated N,O reaches the maximum at 250 C. When the reaction temperature exceeds 350 °C, the selectivity
of NH; oxidation products increasing NO, emission. Reactor tests and bench tests indicate that the ASC kinetic
model can predict the volume fraction of NO, and N,O downstream of ASC, and the prediction error is no less
than £10% for NH, oxidation conversion rate. The model can accurately reflect the experimental characteristics
of ASC.

Keywords : diesel engine aftertreatment; ASC; NH; oxidation; volume fraction of NO_;

; volume fraction of N,0

(DEAEG4E - T e
S
(4% 49 W)
the rear end face of the DPF, reaching 715 “C. The inconsistency of radial temperature indicate uneven
combustion inside the DPF. During active regeneration process under drop to idle ( DTI) operating conditions,
the internal temperature of the DPF rises rapidly, reaching up to 1 034 C. When the soot loading exceeds
4 g¢/L, the internal temperature of the DPF increases linearly and rapidly with the soot loading. A higher DOC
light-off rate causes the internal temperature of the DPF to rise rapidly in a short period of time. When the light-
off rate is 6.5 °C/s, the internal temperature of the DPF reaches 1 076 °C. DTI operating conditions during
active regeneration process, higher soot loading, and a higher DOC light-off rate are the main factors that
increase the thermal risk during DPF regeneration, which must be reasonably controlled in practical
applications.

Keywords: DPF; ash; active regeneration; DTI (FAT G4 B &)



