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Research goals xPRINT

PhD goal: development of printing methodologies for stimuli-responsive materials
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Multilayers with transient optical properties based gg'
on naturally-degradable optical systems Sublimatio
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OBJECTIVE 2: Additive manufacturing of mechanically P /%@\
deformable free-form optics S

OBJECTIVE 3: 3D printing of white-light-emitting system
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2. CDD Sublimation properties
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1. CDD substrate fabrication
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Light-emitting heterostructures
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Intelligent optical labels

QR-code pattern realized inkjet printing
PEDOT:PSS on CDD/PVA/PVP heterostructure

Top view Lateral view QRcode reader
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Mechanically deformable free-form optics  xPRINT

ERIORE In collaboration with Prof. A. Tredicucci

Magic Windows (MW)

Visible light source
| Magic
Projected image

3 i Material: E-Shell600 ® EnvisionTEC
2 Single layer thickness:15 um
Time exposure: 3 sec
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3. Characterization of MWs projection

AR S BEEEaa

- MWs has a focal distance of 3 mm ; m - - - - -
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Screen distance
(mm)

- The intensity profiles projected by MW are
- wavelength independent
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Mechanically deformable free-form optics xPR

In collaboration with Prof. A. Tredicucci

4. Elastomeric MWs fabrication by replica molding 5. Mechanical deformation test
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T . pattern with 20%
. @H‘e—polymef . A NN \ of uniaxial deformation
= ; =) | 4

Targetimage 3D printed MW Target mold Elastomeric MW

5.”"&

Mechanical strain (¢ ) measured on the elastomeric MW
€0% €8% €15% €20% €25% €30%
= (me T TGl (G
') J-Wf & j |.-‘ —_il (,‘

microQRcode microQRcode
MW design MW projection - = . = 3 -
- s Fabrication of a B =
r E
' complex MW
: projecting a ABVZ ABVZ ABVZ
microQRcode
’ ' of encoded RN TN R
. ok L e data 'ABVZ’ . : ‘

Pattern generated by a 15% strained
MW: reading of the information encoded




[~

White-light-emitting 3D printed system  xPRINT

3D printing by SLA of engineered transparent host matrix
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3D Design

Dye concentration calibration
Single-dye-doped solution made of
BPA + 2% of TPO + 0.01% single dye

| @ ext: 25 mm

I @ int: 23 mm
(DPL (%) prlnted B = 16% : > y @ ext: 7 mm
®p, (%) printed R = 42% i . 10 mmI @ int: 5 mm
®p (%) printed G = 8% : @ ext: 10 mm

! @ int: 8 mm

Single-color-emitting 3D printed system
STILBENE-420 COUMARIN-500 RHODAMINE-590

Visible ~
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i White-light-emitting 3D printed system  xPRINT

White-light-emitting mixture calibration

Single-dye PL White-emitting mix PL
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CIE 1931 chromaticity diagram
R:G:B molar ratio
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Molar ratio of white
emitting system:
R:G:B= 2:2:1
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Future work

Development of light-responsive 3D printed systems
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Thanks for the attention

Francesca D’Elia



