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A Study on Characteristics of Injected Fuel Pressure Waves of a Solenoid Type
Diesel Common Rail Injector with Controlling Current Wave
for Driving the Injector

Kil Tae Kim and Choong Hoon Lee

Key Words: Injected fuel pressure wave(ZAF 95 43}, Current profile(AF +8), Pulse width modulation
(PWM), Duty ratio(FEIH]), Peak and hold@ M &=

Abstract

Injected fuel pressure waves of a common rail injector with various current profiles supplied to the injecor were measured
using Bosch method. In order to drive the common rail injector, the current in the solenoid should be controlled using what
is known as a peak and hold pattern, which consists of a high current level with a short time duration (peak) in the first
step and a low current level with a long time duration (hold) in the subsequent step. The current profile can be shaped by
swithcing an injector driving power source with the peak and hold waves. The capture, compare and PWM (CCP) pin in
the microprocessor was used to generate the combined peak and hold waves. The PWM square wave generated from the
CCP pin has a duty ratio of 100% for the peak current and 10% or 30% for the hold pattern. Five patterns of the current
profile were generated by combining the peak and hold wave. The common rail pressure is controlled at 75, 100, and 130
MPa. As the fuel rail pressure increases, the variations of the measured fuel injection pressure wave according to the current
profiles decrease.
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Fig. 1 Schematic diagram of the experimental setup
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Table 1 Summary of peak and hold wave set condition

Case Rail Pressure Peak/Hold Hold wave
(MPa) (ps/ps) duty ratio (%)
1 75/100/130 1000/0 -
2 75/100/130 100/900 10
3 75/100/130 100/900 30
4 75/100/130 500/500 10
5 75/100/130 500/500 30
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2 WEZ vU(back pressure)S F A3t} AHYY <l
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Fig. 2 A typical peak and hold wave measured with digital oscilloscope
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Fig. 3 A typical measured result at the case 2 (a) CCP
pin voltage (b) Injector driving voltage (c) Injec-
tor driving current (d) Pressure sensor voltage of
Bosch method
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Fig. 5 Pressure sensor voltage of Bosch injection rate method at various common rail pressure: (a) 130 MPa, (b) 100 MPa,
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