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Optimum Design for Piezoelectric Actuator of Inkjet head for Improving Performance
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ABSTRACT

In this paper, we intend to develop optimized design algorithm by deciding design parameters which are
considered in the first design stage of inkjet printer head. thus, the parameters are such as electric pulse, input
voltage of actuator to operate actuator, shape dimension of actuator and so on. in the first design stage, according
to such parameters, a lot of time and money to develop inkjet printer head are needed. to reduce trial and error
and to save development time in the first design stage, optimized design algorithm is required all the more.
design algorithm was developed via commercial FE analysis code{ANSYS & COVENTOR) for the readability
and convenience of algorithm. the reasonability of algorithm was verified by implementing analysis of system
stage based on the data of piezoelectric actuator which was designed through algorithm.
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Table 1. Material properties of PZT-4 piezoelectric
ceramics.

C,=13.9x 10"
C,,=7.78 X 10"
Ci=7.43%10"
Cy=113x10"
Ca=2.56%10"°

Elastic stiffness (N/m®)

€3,=-6.98
Piezo constants (C/m®) €3:=13.84
615=13.44
o & 11=6.0%10°
Permittivity (C/Vm)
& 33=5.47 X 10-9
3. §8=d

HHGAAE 9% Fo GAZAM gd Az =
dE =9 s e 2A AA gA9 ddH o
lol A @AY sMoez Uy AANAE 4
317 28k 7@ 2 AL Stemme FWo|n daAq =
HE Ao T3 gEle dHARe TFoE 9

2 EZ A7 YA FAFHEgE dEE A7
2 "o wet 7pEA HAo) 2@ g £F3S

e



o 428 £% AT 4 FE7IS HHAA
e Bel AAY GHTE
449¢ A% 98 4R

Fig. 2 ol YEb AT

e
D pesum Leibum
Li=7um
h
Inksnlet ’ X

Fig. 2 A simplified representation of the piezo-diaphragm
printhead
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Fig. 3 Piezoelectric transducer optimization algorithm
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Fig. 4 Typical triangular electrical pulse
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Fig. 5 Transient variation of the input voltage
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Fig. 6 Transient variation of the time step (T2)
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Fig. 7 Time elapsed ejected images at T1=0.4ps,
T2=1us, T3=0.4us, and V=40V: (a) t=Ous ; (b)
t=0.5us; (¢) t=1.3us ; (d) t=1.34us ; (e) t=1.41us ; ()
t=1.43us ; (g) t=1.61ps ; (h) t=1.68ps ; (i) =1.73us ;
(j)t=1.8us
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