
 

Future developments for the inkjet printing of polymers

Citation for published version (APA):
Pepe, J., Peters, G. W. M., & Anderson, P. D. (2016). Future developments for the inkjet printing of polymers.
Poster session presented at Mate Poster Award 2016 : 21st Annual Poster Contest.

Document status and date:
Published: 01/01/2016

Document Version:
Publisher’s PDF, also known as Version of Record (includes final page, issue and volume numbers)

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can be
important differences between the submitted version and the official published version of record. People
interested in the research are advised to contact the author for the final version of the publication, or visit the
DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.

            • Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
            • You may not further distribute the material or use it for any profit-making activity or commercial gain
            • You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above, please
follow below link for the End User Agreement:
www.tue.nl/taverne

Take down policy
If you believe that this document breaches copyright please contact us at:
openaccess@tue.nl
providing details and we will investigate your claim.

Download date: 24. May. 2023

https://research.tue.nl/en/publications/96d1fc55-4dca-4dd0-a196-f2b21b2eec59


Future developments for the inkjet 
printing of polymers 
Jessica Pepe, Gerrit W. M. Peters, Patrick D. Anderson

/ department of mechanical engineering www.tue.nl/pt

Introduction
In recent years much effort has been invested in turning
inkjet printing into a versatile tool for various industrial
manufacturing process, in order to accurately deposit
minute quantities of materials. Droplet-on-demand (DOD)
is an extremely suitable technique to deposit on demand
single drops on any predefined position of substrate.

Figure 1: Droplet-on-demand schematic picture process.

However inkjet printing is limited by the ink viscosity (<20
mPa s) and surface tension that reduce the range of
suitable materials [1,2]. The goal of this project is to
develop a droplet-on-demand process able to print high
viscous materials.

Background
The droplet formation consists of two stages: the ejection
of liquid from the nozzle and the breaking liquid filament.
High viscous inks require more energy to eject the
droplets, in addition, non-Newtonian behavior strongly
influences the drop formation.

Figure 2: Formation of a Newtonian (a) and viscoelastic drop (b).

For Newtonian fluid a neck is formed that gradually thin
prior to detachment. For viscoelastic fluids the neck turns
into a filament, sustained for a period of time that increase
with molecular weight and can turn into the bead-on-a-
string structure.

Figure 3: Bead-on-a-string structure observed for elastic fluids.

Different behavior is attributed to strain hardening, due to a
sudden transition of the polymer from a coiled to a
stretched state.

Figure 3: Transition from a coiled to a stretched state.

The formation of a long filament can give rise to a
decrease in the placement accuracy of the droplets on the
substrate [1,3,4].

Future developments
A new generation of inkjet valves [5] seems to be the most
promising alternative able to print inks with viscosity up to
105 mPa s. A study on the stability of bifluid jets in
microchannels demonstrates that varying the viscosity and
flow rate of the internal and external fluid is possible to
control the regime of the fluid ejected [7].

Figure 4: Different possible regimes.

One of the challenges is develop a new DOD technology,
in which the ink is ejected in an environment different from
air. These approach can avoid the need of a perturbation
of large energy necessary to eject a droplet.
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