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Most research on the inkjet printing technology has focused on the development of inkjet head
itself, and of process, not on the landing accuracy of the droplets to a target. Thus, this paper
presents the modeling and experimental verification on the static landing accuracy and precision
of the droplets from the magnetostrictive inkjet head. A simple model based on the angle
deviation of a nozzle tip and on a distance to a substrate is considered, assuming that there is no
ambient effect. The angle deviation of the nozzle tip is determined by using its digital image with
the aid of a pixel calculation program, and the distance to the substrate is set to 1 mm. Three
experiments have planned and preformed. The first experiment is to collect the initial data for the
landing distribution of the droplets. The second experiment is to collect the repeatability data of
the stage used. Then, these data are used to rederive the equation for the final landing position of
the droplet. The final experiment is to verify the equation and to show the calibration results. The
respective landing accuracy of the droplet after calibration on the x-axis and on y axis has
improved from 338.51 um and -133.63 um to 7.06 um and 13.11 um. The respective percent
improvement on the x-axis and on y axis reaches about 98 and about 90. The respective landing
precision of the droplet after calibration on the x-axis and on y axis has improved from +182.6 um
and £182.88 um to £+24.64 um and +42.76 um. The respective percent improvement on the x-axis
and on y axis reaches about 87 and about 77.

Key Words: Magnetostrictive Inkjet (Xt7|Ha QI A), Static Modeling (F& Z2 &), Landing Accuracy (24| & L),
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Fig. 1 Schematic diagram for experimental setup
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Fig. 2 Driving waveform Ul for M-Jet
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Fig. 5 The relationship between nozzle section and stage
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Fig. 6 Cross-sectional analysis of nozzle about axes
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WA A 2'e] 2] Aol o] Fojxl oF o]
HE EE A% A3lE Table 19 Ueblth A3
A x Foll Nt 8 dropler = 19045 pm, Say dropler =
941 um °| B2 EZH NA x F AT §j0
199.86 pum o]tk Bt HUE gy 51.52 pm o] 2
2 EEY A7 x Fd 3 A JH= EEY

¢

HOoZHE 199.86 um HolZl 3ol £51.52 pum °}
HAE zterh olst U wRoeR y F9
S droplet = -85.21 M, 84y dropter <= 17.61 pm ©] L2
Saroptet = -102.82 um O] TF. O] W gyopie = 96.39 pm
ojRE y Fo g A A= EFIHoER
B -102.82 pm @Oz 3ol 496.39 um 2 WA E
Zh=t)

Table 1 Experimental result for ejected droplets

No. | xaxis y axis No. | xaxis | y axis
1 161.70 | -100.10 | 16 192.50 | -26.95
2 21945 | -3.85 17 177.10 | -19.25
3 150.15 | -88.55 18 | 242.55 | -77.00
4 173.25 | -103.95 | 19 154.00 | 7.70
5 161.70 | -127.05 | 20 | 207.90 | -23.10
6 180.95 | -73.15 21 180.95 | -146.30
7 192.50 | -130.90 | 22 | 211.75 | -84.70
8 180.95 | -80.85 23 | 211.75 | -123.20
9 188.65 | -111.65 | 24 | 231.00 | -127.05
10 | 215.60 | -46.20 25 | 227.15 | -100.10
11 150.15 | -127.05 | 26 184.80 | -100.10
12 | 161.70 | -100.10 | 27 | 204.05 | -111.65
13 | 161.70 | -69.30 28 192.50 | -173.25
14 | 204.05 | -7.70 29 | 219.45 | -134.75
15 | 188.65 | -30.80 30 184.80 | -115.50

Table 2 Experimental results for repeated transfer of

stage

No. | xaxis yaxis | No. | xaxis | yaxis
1 130.90 | -50.05 16 | 107.80 | -3.85
2 157.85 -23.10 17 111.65 | -65.45
3 180.95 11.55 18 4235 | 127.05
4 103.95 | -77.00 19 11.55 -3.85
5 180.95 | -15.40 20 | 14245 | -34.65
6 161.70 -7.70 21 180.95 | -23.10
7 184.80 | -30.80 22 | 154.00 | -15.40
8 169.40 19.25 23 161.70 | 11.55
9 157.85 | -69.30 24 19.25 -7.70
10 161.70 | -57.75 25 11.55 | -11.55
11 0.00 -19.25 26 | 123.20 | 11.55
12 0.00 -34.65 27 | 13475 | 7.70
13 -23.10 19.25 28 107.80 | 11.55
14 142.45 | -30.80 29 | 146.30 | 30.80
15 134.75 -7.70 30 | 14245 | -111.65
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Table 3 Experimental results after stage calibration

No. X axis y axis No. X axis | y axis
1 11.55 3.85 16 -11.55 | 15.40
2 -19.25 11.55 17 -7.70 11.55
3 -7.70 -3.85 18 3.85 26.95
4 7.70 7.70 19 -23.10 | 30.80
5 23.10 46.20 20 -11.55 | -7.70
6 -15.40 73.15 21 3.85 11.55
7 7.70 50.05 22 11.55 | 34.65
8 3.85 11.55 23 11.55 | 26.95
9 0.00 -3.85 24 19.25 | 4235
10 3.85 69.30 25 3.85 11.55
11 15.40 42.35 26 3.85 11.55
12 7.70 19.25 27 19.25 | 15.40
13 3.85 11.55 28 15.40 3.85
14 15.40 11.55 29 -11.55 | 11.55
15 0.00 38.50 30 -7.70 | -7.70

(a) Before calibration

(b) After calibration

Fig. 7 Droplet positions before and after calibration
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