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Abstract : In the electro-hydraulic injector for the common rail Diesel fuel injection system, the injection nozzle is
being opened and closed by movement of a injector’s needle which is balanced by pressure at the nozzle seat and at the
needle control chamber, at the opposite end of the needle. In this study, the piezo actuator was considered as a prime
movers in high pressure Diesel injector. Namely a piezo-driven Diesel injector, as a new method driven by piezoelectric
energy, has been applied with a purpose to develop the analysis model of the piezo actuator to predict the dynamics
characteristics of the hydraulic component(injector) by using the AMESim code. Aimed at simulating the hydraulic
behavior of the piezo-driven injector, the circuit model has been developed and verified by comparison with the
experimental results. As this research results, we found that the input voltage exerted on piezo stack is the dominant
factor which affects on the initial needle behavior of piezo-driven injector than the hydraulic force generated by the
constant injection pressure. Also we know the piezo-driven injector has more degrees of freedom in controlling the
injection rate with the high pressure than a solenoid-driven injector.

Key words : Piezo-driven injector(3] ol & <141 ¥]), Hydraulic modeling(-f-} 2 @ €J), High pressure injector(
1A E)), Piezo actuator(F o] & F-&7]), AMESim code(AMESim3}| 4] 51 =), CRDI system(A H Y = H EA}A]

=)

Nomenclature . €  :vacuum permittivity

. . Ko :relative permittivit
Ay :displacement of piezo stack, gm : P y

. A : area, m’
S : strain . .
) d : thickness of ceramic layer
: electric field, V/m P
. . : pressure, Pa
d;j  :strain coefficient, m/V P
F : output force, N
: voltage, V L .
. . Lo :initial length of piezo stack, mm
K; :electro-mechanical coupling factor
m  :mass, kg
N :number of ceramic layer
"Corresponding author, E-mail: immanuel@kimm re kr Q : volumetric injection flow rate, L/min.
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Fig. 12 Effects of input voltage on injection characteristics in piezo-driven injector
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