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Magnetic polymeric 
composites

Magnetic composites have a wide range of applications
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R Xu, …, ES Oliveros Mata, et al. Nat. Comm. 13, 6587 (2022)

Magnetic composites for printable sensors

Magnetoresistive composites were used to obtain printed magnetic field sensors
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Oliveros Mata, E.S., et al. Appl. Pys. A 127(4), 280 (2021)
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Thanks to M Ha, GS Cañón Bermúdez, R Xu, T Kosub



NiFe (permalloy) containing powders
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Health and safety information (SDS)

https://www.americanelements.com/bismuth-powder-7440-69-9

https://www.americanelements.com/iron-nickel-powder

NiFe Bi

Signal Word Danger Warning

Hazard statements H228 Flammable solid

H317 May cause an allergic skin 

reaction

H351 Suspected of causing cancer

H372 Causes damage to organs 

through prolonged or repeated 

exposure

H228 Flammable solid

Water hazard class 2 Obviously hazardous to water Nwg Non-hazardous to water

Pictograms



Non-saturating large magnetoresistance in printed sensors
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Laser sintering Large magnetoresistance effect

Interactive surfaces Everyting becomes an 

interface

Oliveros-Mata, E.S. Adv. Mater. Technol. 2000227 (2022)



Fabrication
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LIMO900 Line Laser

Treatment in air

30 × 0.1 mm2 laser beam

λ = 980 nm

Oliveros-Mata, E.S. Adv. Mater. Technol. 2000227 (2022)

500 mT

Thanks to C Voigt, M Vinnichenko



Large magnetoresistance of electrodeposited single-crystal bismuth 

thin films. Science 284. 1335 (1999)

Non-saturating large magnetoresistance
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Oliveros-Mata, E.S. Adv. Mater. Technol. 2000227 (2022)

Thanks to S Zhou



From 2D printing to 3D printing
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https://shop.solidpro.de/de/hp-jet-fusion-580-color.html

https://unsplash.com/photos/LPWl2pEVGKc

Thanks to A Martin Villardel, L Stepien, F Schröder, C Leyens
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3D printed magnetic field sensors
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Thanks to A Martin Villardel, L Stepien, F Schröder, C Leyens

Preliminary results
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Laminated magnetic field sensors in magnetic origami platform

Ultrathin sensors allowed to asses the major processes occurring during folding of magnetic films
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Hingeless origami actuators
Magnetization state

Orientation during assembly Folding monitoring

Ha M., Oliveros Mata E.S. Adv. Mater. 33(25), 2008751 (2021)

Thanks to A Martin Vilardell, L Stepien, F Schröder, C Leyens



Non linear behaviour of magnetic soft 
actuators
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Regular Regular complex Chaotic

Thanks to O Pylypovskyi, Y Zabila

5 mm

10 Hz (1 mT) 12 Hz (4 mT) 14 Hz (3 mT)



Removing strain contributions from Hall effect sensors
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+
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Thanks to T Kosub, GS Cañón Bermúdez, R Xu
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techniques

Half-bridge

Applications

Large area 
panels

Custom high-
field sensors



Timeline overview for PhD

2019 2020 2021 2022 2023

19

Printed magnetic field sensors 3D printed sensors

Thin film magnetic field sensors

T
h

e
s
is

 

s
u

b
m

is
s
io

n

Stencil Dispensing Screen

On-skin Smart surfaces

Soft actuators On-skin conditioned

Modular



Thanks for your attention!

Eduardo Sergio Oliveros Mata

PhD Report

15.11.22

FWI · FWID · e.oliveros-mata@hzdr.de · www.hzdr.de


