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Research context and motivation

4 Recently, soft rqbots are emerging due to their versatility. Advanced soft sensors are mandatory to endow them with Deformation N\ Soft actuator
touch and proprioception. .

4 Programming the structure and the morphology of the sensor is an appealing strategy to control its deformations in ot o > / e >
three dimensions and to enhance the sensing performances. ,

4 Porosity can be exploited at two levels to program and tune the sensor mechanical properties: at material level by \_ Y
microporosity and at architecture level by 3D lattice design. —

——> GOAL : development of 3D printable and conductive porous materials for soft sensors Soft sensor

Addressed research questions/problems

E Porosity } + E Photocurability } + EEIectricaI condu ctivity} = { Soft inks for VP-3D printing for soft sensors with programmable properties and }

morphologies
Novel contributions Adopted methodologies
CONDUCTIVE AEROGELS AEROGELS’ FABRICATION
PEGDA chains .
— W uv > Iyophlllzatlon ' uv exposure *
1O —> (\/Agj — . p 0.i (Mercury lamp) 50°C
/\/\ Ag* o ° N Pores |.a. HZO [ : E ]\
nanopartiC|eS ' PEGDA Ag TFA h mould — vacuum
\ Hydrogel d Aerogel
y d condeAr;erl—I L
Compression Tests Lyophilization
0,10 - PEGDA = Polyethylene
| ——PEGDA10 glycol diacrylate (M,, 700)
—— PEGDA10_LA5 Ag TFA = silver -
0081 | —— PEGDA10_LA5_Ag25 trifluoroacetate salts DLP 3D Printing
. —ﬁgggi;g_m?ﬁ l.a. = lauryl acrylate
— 0,06 p.i. = photoinitiator
o
=,
©
0,04 -
| EMULSIONS’ FABRICATION
0,02 -
' RA-139 = developi .
oo p—m—mr—_ S M0 | | acrylate resier:/ T E\\r;e)x posure ereem
A 0 5 10 15 20 25 30 35 — . = lauryl acrylate P
e e R —RTTP (| T80 = Tween 80
) rfactant R —
WATER IN OIL EMULSIONS 2.+ 780 [\, el B [l
N Magnetic stirring e mould
- oW . 7 oM temperature Curing Porous Material
esin (O oo
H,O0  —( | pores
100 pm N/ N/

Indentation Tests

CUI’ing ' 0,040

1| — RA-139 'y :

ouss | — RATS I 1 3D printing of complex conductive structures
1| ---RA-139 + L.a. + 5%H, . .

0030 - -RA-139 + 1.2, + 10%H,0  Improvement of electrical conductivity

1| —*—RA-139 + l.a. + 20%H,0
< 0251 —¢==RA-139 + l.a. + 30%H,0

1 Fabrication of resistive/capacitive sensors
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d 01LXBRW - Life Cycle Assessment (LCA)(20/06/22, 33.33)

1 Microscale Robotics: from bioinspiration to medicine (4/08/2022, 20)

1 Soft skills — courses for 14.67 credits (Time management, Thinking out of the box,
Personal branding, Navigating the hiring process: CV, tests, interview, Public speaking)

d 01UIERP- Additive Manufacturing Processes for Polymeric Materials (attended)

 01QKGRW - Monitoraggio strutturale con la tecnica delle emissioni acustiche
(attended)
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