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3D-printable reconfigurable magnets based on
wax/cobalt ferrite composite

R. Brito-Pereira®®, C. Ribeiro®¢, N. Pefinka?, P. Martins®¢, S. Lanceros-Mendez?'

Divisién de Fisicade §7/\Y s e European Physical Society
;E la Materia Condensada ¥, "/ |
RSEF

“ \ )

)

mm"l!ﬁm I
i
T

aCentre/Department of Physics, University of Minho, 4710-057 Braga, Portugal

bCenter for MicroElectroMechanics Systems (CMEMS), University of Minho, 4710-057 Braga, Portugal

‘Center of Biological Engineering, University of Minho, 4710-057 Braga, Portugal

dBCMaterials, Basque Center for Materials, Applications and Nanostructures, UPV/EHU Science Park, 48940 Leioa, Spain
€|B-S Institute of Science and Innovation for Sustainability, University of Minho, 4710-057, Braga, Portugal
IKERBASQUE, Basque Foundation for Science, 48013 Bilbao, Spain

ML L
i

[y

E ==
Ve —

T e —

Rt —

Email: nikola.perinka@bcmaterials.net

Introduction: Experimental:

Conventional magnets are based on heavy rare-earths such as Preparation of the Wax/CFO ink

dVSprOSIum (Dy) .and ter.-blu.m (Tb) The magnets based (.)n ra re'eafth CFO nanoparticles (35 to 55 nm particle size) (i) were initially added (in 3 weight percentages — 30 wt%, 75 wt%
dare COStI_y and,. IN appl|cat|0n5 where modest magnetic properties and 90 wt%) to 5 mL pure ethanol (ii) and the solution was dispersed in an ultrasonic bath (iii) for 3 h to ensure
dare FEQUIFEd, It IS NOt necessa ry to employ them. good dispersion and to prevent nanoparticle agglomeration Afterwards, the previously cut Wax (1.5 g) was added

(iv) to the solution and it was placed inside an oven (JP Selecta, Model 2000208) for 30 min (v) at a temperature
of 120 °C for polymer melting and the complete removal of the solvent. Thereafter, the solution was removed

COFGZO4 (CFO) based nanopomposites Can prOVide sufficient magnet from the oven, placed on a hot plate with a temperature of 120 °C and was mixed for 1 h with the help of a
response for such appllcatlon and, addltlonally, the magnets can be mechanical Teflon stirrer (vi) to ensure complete dissolution of the polymer and homogeneity of the mixture
produced by means of 3D-printing in any desired shapes. Wax-based

composites allow facile processmE and reconfiguration of the Printing of the Wax/CFO composites

already prmtEd magnets to new Snapes by S,lmp e dlSSOlUtIOI‘]. N The polymer mixture was placed in a commercial glass syringe. Then, it was fixed to the 3D Printer (3D Cultures,
ethanol. The effect of cobalt ferrite concentration on the evolution Philadelphia, USA) with a predefined temperature of 120 °C to ensure the optimum viscosity (3—10 mPa s) of the
of printed maghnets has been studied and discussed [1]. solution in order to be uniformly printed. The syringe distance was 0.1 mm. Each printed layer corresponds to

200 mm of printed magnet. The parallelepiped samples were designed in SolidWorks 2017 (Dassault Systems

Cedex — France) and then converted to STF files using Swift Converter. The process starts with a 3D dataset that is
REferenCES: sliced by a computer to generate the printing matrix of each layer. Printed patterns were dried at room
temperature. Thermal annealing was performed inside an oven (JP Selecta, Model 2000208) for 1 hour at a
temperature of 80 °C.

[1] R. Brito-Pereira et al., J. Mater. Chem. C, 8 952-958 (2020).
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Density and Young’s Modulus of the Wax/CFO composite increases with CF concentration.
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Thermal stability of Wax/CFO composites increases with increasing CFO concentration. increases with increasing CFO concentration.
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highest reported in the literature for CoFe,0,-based magnets (i.e.,
4.44 MG Oe for sample of 90 wt% of ferrite content).
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