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A — Masking of selected areas for mechanical processing }

[
E

[ C — Protection of a complete watch for manipulation in the boutique}

B — Protection of finished watch parts for storage purposes }




DiPrintProtect - Overview

Photochemistry Digital printing Demonstrators
Dispensing
‘—%‘{ ! Inkjet

Photocurable and photo-
reversible polymers and resins * Process automation + Temporary protective coatings

+ Sacrificial layers for coating * Fine features down to 10 um * Peelable films
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Approach
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Materials (ETHZ)
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+ First crosslinker (based on Radl et al. 2015) ETH:zUrich
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* New crosslinker in development
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Materials (ETHZ)
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Nitration of Acetovanilone: Reduction of Ketone: Coupling of functional ends:
Potassium nitrate, acetic acid Sodium borohydride in 3-Butenoic acid with DCC and
at 60°C overnight Ethanol, at RT overnight DMAP in DCM at RT for 2h
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Traceless removal (EPFL)
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Methacrylated silica: AerosilR7200

TEMPO-oxidized cellulose
nanofibrils (TOCNF)
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Traceless removal (EPFL)
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S. V. Radl et al.,, Polym. Chem., 8 (2017) 1562-1572.
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Printing/coating methods

Technical Spray coating Dispensing Inkjet printing Aerosol Jet
specifications \ ! —
y - I:

Min. linewidth Large areas 40 um 40 um 25 um
Thickness (app.) 1-500 pm 3 um—-60 mm 3-6um 4—-50 ym
Lacquer viscosity <50cP 1...100°000 cP 8-12cP < 10-500cP
Substrate shape flat curved flat any

Nr of motion axes 3 2 2 5

Equipment images
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Printability vs printing technique

Lacquer /
photopolymer

Dispensing

Aerosol Jet

Bitumen (Berlac)

BerlacrylRed (Berlac)

Aryl epoxy
photopolymer
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Summary
ETHZ-ME

m  Two crosslinkers studied (vinyl-and epoxy-NBE),

m  No photocleavage observed in reasonable timeframe in 235 nm and 365 nm UV
irradiation.

Outlook: new photochemistry under investigation

EPFL — LPAC

= Non-cleavable resins, surface-modified nanosilica, nanocellulose fibers and
crystals were formulated, photocured and analyzed via thermal and mechanical
methods.

m  Spray and spin coating techniques explored with composite resins.
Outloook: Photo-reversible rheology characterization setup is in development.

EMPA — TFPV-FP

m  Three different digital printing techniques (aerosol jet, inkjet, and pneumatic
dispensing) were explored.

In house developed photopolymer and commercial lacquers were printable.

Aerosol jet of aryl epoxy photoresin was realized, obtaining linewidth resolution
of 25 um, however, satellite droplets could not be avoided.

Outlook: first demonstrators to be prepared.
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