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Vibration Plate Design of A Piezoelectric Ink-Jet Print Head
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Department of Mechanical Engineering, Da-Yeh University
112, Shan-Jeau Rd., Da-Tsuen, Chang-Hwa, Taiwan

ABSTRACT

The one nozzle of a piezoelectric ink-jet print head sprays the ink-jet mechanism by making use
of multilayered piezoelectric ceramic materials used primarily for an actuator which pushes an island
plate, an elastic membrane which props up its edge. When the island plate is subjected to the push
of the piezoelectric actuator, the volume capacity of the pressure chamber can be changed and the
velocity and pressure of the ink made to increase, thereby squeezing ink from the nozzle injection to
the paper.

In this article, the design was accomplished by analysis with finite element modeling and the
Taguchi optimization technique, after which the optimization dimension of the vibration plate was
obstained. Furthermore, according to such an optimization dimension, an ink-jet head was made.
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PZT | 7.37 | 395898 | 418 | 2.44 | 2.60

17.90 | -11.84 | 13.38 | 26.55 21.24
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AREER B+E B-W REALTE

R 3. L FEERR

NO. 2 A | B cCi| D E F | G H
1 1 1 1 1 1 1 [ 1
2 1 1 2 2 2 2 2 2
3 1 1 3 3 3 3 3 3
4 1 2 1 1 2 2 3 3
5 1 2 2 2 3 3 1 1
6 1 2 3 3 1 1 2 2
7 1 3 1 2 1 3 2 3
8 1 3 2 3 2 1 3 1
9 1 3 3 1 3 2 1 2
10 2 1 1 3 3 2 2 1
11 2 1 2 1 1 3 3 2
12 2 1 3 2 2 1 1 3
13 2 2 1 2 3 1 3 2
14 2 2 2 3 I 2 1 3
15 2 2 3 1 2 3 2 1
16 2 3 1 3 2 3 1 2
17 2 3 2 1 3 1 2 3
18 2 3 3 2 1 2 3 1

WEE (3) - BAERE (4) IRBREE (5) Bk
B (6) 5#BERFRE (7) RESRFEE (8) -
B ERET B BB EKHER  FEH EREEEL ARURERAK
W EE]E - AERRIBAER i - BERETBH K

HEQNFR 4 7T

FIE

F4. ZRYUKER
- A 2 3
A EBeEE 190 210 NA
B EiREE 20 25 30
C BWHEE 40 50 70
D BHEE 2 | 4 6
E IREREE 20 | 250 260
F EBRRE 650 700 800
G L#ERRE 140 160 180
H TERRE 100 120 140

3. HRIVGER | 8 MSRELER  BETARESTTR
WS 18 RMIER I & SYTEE M kET

H7R 5 fH -

4. BAESIHTHECE RmDER : TR 5 A AIRg

R9BRASLES ym - EEFIRIEEAES MPa -
5. BIRAYRRITRNESERRFRIRE
(1) {rBaftr
a. EBEEUKER (RIS 4 -
b. ANOVA EHEHIEET > I1FK 6 -

R BBUKERIESR - FILBEISESEEIREKE -

RS OVTRERR
28 A B C D E F G H bR

No. fufg Liy]
1 190 20 40 2 240 650 140 100 0.8513 186
2 190 20 50 4 250 700 160 120 0.8154 247
3 190 20 70 6 260 800 180 140 0.6940 403
4 190 25 40 2 250 700 180 140 0.8518 159
5 190 23 50 4 260 800 140 100 0.8144 246
6 190 25 70 6 240 650 160 120 0.6977 401
7 190 30 40 4 240 800 160 140 0.8211 224
8 190 30 50 6 250 650 180 100 0.7429 319
9 190 30 70 2 260 700 140 120 0.8475 183
10 210 20 40 6 260 700 160 100 0.7858 255
11 210 20 50 2 240 800 180 120 0.8519 135
12 210 20 70 4 250 650 140 140 0.8164 248
13 210 25 40 4 260 650 180 120 0.8326 186
14 210 25 50 6 240 700 140 140 0.7737 264
15 210 25 70 2 250 800 160 100 0.8507 145
16 210 30 40 6 250 800 140 120 0.7803 251
17 210 30 50 2 260 650 160 140 0.8533 169
18 210 30 70 4 240 700 180 100 0.8154 246
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[ 4. BRBOKER B ENRE

& 6. fIBRE < ANOVA R

Source df N MS F-ratio g P(%)
A 1 | 0.002853 | 0.002853 | 23.57851 | 0.002732 | 6.247427
B 2 | 0.000232 | 0.000116
C 2 | 0.003545 | 0.001773 | 14.64876 | 0.003303 | 7.553167
D 2 | 0.034710 | 0.017355 | 143.4298 | 0.034468 | 78.82003
E 2 | 0.000207 | 0.000104
F 2 1 0.000838 | 0.000419 | 3.46281 | 0.000596 | 1.362909
G 2 | 0.000813 | 0.000407 | 3.359504 | 0.000571 { 1.30574
H 2 | 0.000214 | 0.000107
e 2 | 0.000313 | 0.000157

Total 17 | 0.043730 0.043730 100

epooled | 8 | 0.000966 | 0.000121 0.00206 | 4.710725

MPa
310 | D3
290 r [
270 P e 5
20 T\,\,, / \,- I
230 >\’ i b2 E2 F2 ol HIH2
210 ' i |
190 | |
170 | b1d
B 5. ZBEUKEHTHRWEERE
RT. FREIFEZ ANOVA £
Source | df S MS F-ratio s P(%)
A 1 12853.4 12853.4 | 23.27931 | 12301.26 11.99
B 2 495.444 247.722
C 2 11840.8 5920.4 10.72268 | 10736.52 | 10.46486
D 2 712764 35638.2 | 64.54578 | 70172.12 | 68.39655
E 2 642.111 | 321.0555
F 2 2115.44 1057.72
G 2 394.111 197.0555
H 2 560.444 280.222
e 2 2418.11 | 1209.055
Total 17 102596 102596 100
e pooled| 12 6625.66 | 552.1383 9386.092 | 9.148594
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2] 6.247% - ME CHSEEHISEERIESRER -
(2) SRS IERD
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HRIEE - FFER ANOVA AIEEE) - KR TTLIE
IR B R S R A SRR EE SR F] 68.40% » EHRE
FEHELR I IENERREL R 1046% > FENBEEY
FHUBIERTERIEISET] 11.99%  ME TR SIS
5B TIERY ERRREL SR AT AR -
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Ko MEBFES R/ « LA BT HIR SRR EEE 210
pm -~ BEARE R 30 um ~ BEFERERS 2 um ~ IREMRE R
5% 250 um ~ JEARREESS 700 um ~ EIREEER 40 um ~ /£
BERRE L 100 um~ 588 RER 140 ym BFA 15 5]
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%%A B R
A B C D E F G H
No. 7% |BH
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