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Abstract: This paper proposes a common rail pressure control algorithm for passenger car diesel engines. For handling
the parameter-varying characteristics of common rail systems, the quantitative feedback theory (QFT) is applied to the
design of a robust rail pressure control algorithm. The driving current of the pressure control valve and the common rail
pressure are used as the input/output variables for the common rail system model. The model parameter uncertainty
ranges are identified through experiments. Rail pressure controller requirements in terms of tracking performance,
robust stability, and disturbance rejection are defined on a Nichols chart, and these requirements are fulfilled by
designing a compensator and a prefilter in the QFT framework. The proposed common rail pressure control algorithm is
validated through engine experiments. The experimental results show that the proposed rail pressure controller has a
good degree of consistency under various operating conditions, and it successfully satisfies the requirements for
reference tracking and disturbance rejection.
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Table 1 Operating range of MeUn and PCV

Actuator Operating range(mA)
MeUn 400~1200
PCV 550~850

Table 2 Parameter uncertainty specification

Parameter Minimum Maximum
K 1.762 1.884
T 0.1076 0.1404
iz
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Fig. 2 Two DOF feedback structure of QFT
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Fig. 3 Frequency spectrum of rail pressure over the
NEDC
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where, K : static gain, 7 : time constant
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