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Motivation and Aim
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Conventional approaches to assessing ink printability and avoidance of satellite droplets are often inaccurate, overlooking the non-Newtonian behaviour of polymer-based inkjet materials.
This study presents a systematic approach to identify stable single-droplet waveforms based on rheological properties, accounting for the non-Newtonian behaviour of polymer-based inkjet inks
and dynamic conditions.

Rheology-based Waveform Design Approach Initial Investigation
lnput: Ink *e Materials noptics S5000 Clear1200

Maximum Bubble Pressure Densimeter Printhead

Sq TR T Notion System
| I Tensiometer KM1024iLHE P n.jet3D
+0Oscilloscope Cross model Maxwell model Hua — Rosen model
Do gy — G,
70 =%+n; 1ty = Fotor @Astar)? o) = 0 + —5
i 1+ (@Aseor)? 1+(7)
. _ Eross@i0s) Sweep: Driving Voltage Sweep: Pulse Width
Elen= T+ (s )? ) 57 s o7y s A | I
stor- i mmp 55000
: v
25 06 = _
2 ! ‘E': =
Sis (i i
i | R : T
B —Te w02 o 1 E !
- NI@BATG)  M10.127G) i x
M1(38.13°C) M228.25°C) |1 0.1 o 1
3 Wareic) - e ! @ 70 e s 10 10 1@ PP QPSP AP 5P L«» .
102 03 04 05 06 07 08 » VelH %) tonls] |
[ i W um ww om0 -
= Te:nper‘amlnl? :j]epen:entl Single droplet satellite-
!rheo _ e - Mo Hz Gio*Hz a1 To ms AN mater a’ - depanden free jetting for droplet
F = t'pw 5 droplet velocity/driving velacity < 2.8 m/s
i < ‘ A voltage curve (linear)
Arrhenius model Linear E6tvds model Linear l
. ) k i o
7(T) = A+ eGP o) =—S1+ Material T[°c]
vioope noptics 26°C/28°C/30°C/35°C
Example: 2E Altana S5000  25°C
lpys <1585 um Material properties in inkjet-relevant domain (short timescale, high frequency and shear rate) and at different l
Lrhea =29?] mim temperatures
5 iuscvn' _7“15 W __ s i — 5 equations, 4 variables to be solved
Pw.opt =T-1 HS o . !fg‘ Bl - . [s2]] =13 [ Linear combination + Least-square method
giof— Chean| £ —En éw g I
Ll i Frooo0 | TR £
i 3 & & = L35 B
L . o 3 “ i Full paper: K. J. Chen, V. Hagenmeyer, and A.
t s 2 o 0 35+ ~ | 1w 1 Elkaseer, "Satellite-free droplet formation in
it n y:[.cii . 0.2 ”,T.’m Le LA W,i‘zi i b mr?‘sqnn el e wv?'sqm e material jetting via rheology-driven waveform
modelling approach, "Materials & Design, vol.
v 260, 2025, doi: 10.1016/].matdes. 2025 115252.
Coefficients for driving voltage/droplet velocity curve
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Conclusion

Satellite droplets are absent below a droplet velocity of 3 m/s. A linear correlation between driving voltage and droplet velocity was observed. A rheology-informed predictive model relating
driving voltage and droplet velocity enables efficient identification and optimization of stable single-droplet waveform, with limitation at higher temperatures.
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