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Effect of Controlling Ink-jet Printing Process Parameters on Shape and
State of Water-based Ink Drop

ZHAO Shan-shan, YOU Fei, JIANG Zhi
(University of Shanghai for science and technology, Shanghai 200093, China)

ABSTRACT: The paper aims to improve the ink-jet printing quality of water-based ink, and obtain good ink droplet
shape by controlling the process parameters of ink-jet printing. The key parameters of ink-jet printing process control and
the characterization parameters of ink droplet morphology were analyzed. The influence of voltage, ignition frequency
and pulse width on the evaluation indexes of ink droplet morphology was analyzed through the experiment of single factor
process parameters on ink droplet morphology. The quality analysis model of ink droplet morphology was constructed by
AHP method. The orthogonal experiment of the influence of multi-factor process parameters on the combination of ink
droplet morphology was carried out. The correlation between the process parameters and the morphological parameters of
ink droplets was analyzed, and the influence of the process parameters on the morphology of ink droplets was compre-
hensively evaluated with the quality evaluation model. Voltage, ignition frequency and pulse width jointly affected the
quality of ink droplets. Pulse width had the greatest influence on the quality of ink droplets, followed by ignition fre-
quency and voltage, with weights of 0.462, 0.272 and 0.266, respectively. In the waterborne ink ink-jet printing process,
the shape quality of ink droplets can be effectively improved by controlling the key parameters of the ink-jet printing

process reasonably, and good printing quality can be obtained.
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Fig.3 Effect of ignition frequency on ink droplet morphology
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Fig.4 Effect of pulse width on ink droplet morphology
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Tab.3 Raw experimental data
p2TAY y2/Hz y3lus xi/ m-s7! x2/pL x3/pm X4
1 15 2500 3 2.92 2.57 0.08 0.65
2 15 3000 4 2.97 3.27 0.06 0.63
3 15 3500 5 3.51 3.40 0.04 0.74
4 15 4000 6 3.66 3.57 0.02 0.82
5 15 4500 7 3.86 3.23 0.06 0.62
25 19 4500 6 5.35 3.48 0.07 0.80
4 5
Tab.4 Averaging of raw data Tab.5 Dimensionless transformations of factor sequences
/v %/ mes! X, /L x3/um Xy yi 1.8325 19700 2.0725 23150  2.3650
15 3.38 3.21 0.05 0.69 xr 1.8445  1.8020  1.8528  2.0562  2.0634
16 3.55 3.43 0.04 0.86 X2 1.7517 1.7411 1.7612 1.5853 1.6025
17 3.84 3.65 0.04 0.76
8 476 367 0.06 077 x3 0.0273  0.0203  0.0193  0.0259  0.0296
S 4'88 3’79 0'07 0'72 xe 03765 04365 03667 03326  0.3044
1 6
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2 43 8.1583  8.1015  8.1834  7.7495  8.0042
X = X, = (x,(1),x,(2) - x.(n))  i=0,1,2--m(7) A4 7.8090  7.6853  7.8359  7.4428  7.7294
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3 7
: : Tab.7 Correlation coefficients of each factor sequence
AR =[x, —x, (0] 4 =41.4@) 4
012 l ) x1pn 03922 0.3929  0.3919  0.4171  0.4066
1=U,1, 2, m
4 x201  0.3887 0.3907 0.3885  0.3979  0.3888
M = max max4-(k) m= mlnrnlnAl(k) (9) x3en  0.3340  0.3356  0.3333  0.3455  0.3383
1
5 Pk k x4 0.3438 0.3474  0.3430  0.3547  0.3461
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Tab.10 Relevance degree of pulse width and ink drop
morphology parameters
V3 r3 r32 733 734
703 0.7607 0.7310 0.4333 0.4753
0.266
R 0.272 0.462
U. U, U U
R=l fe L S Ja |7
us,, us, US US,
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