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1. Radiation Group Overview. Collaborations

Very active collaboration with public and private institutions

http://www.educacion.es/portada.html
http://www.alcad.net/es/home/home.php
http://www.thalesgroup.com/
http://www.asif.org/images/LOGO_AICOX_SOLUCIONES.JPG
http://aries.com.es/
http://www.iberdrolarenovables.es/wcren/corporativa/iberdrola?IDPAG=ESINICIORENOVAB&codCache=12798181631834217
http://www.fractaliasystems.es/
http://www.universoandroid.com/wp-content/uploads/2009/04/telefonica-movistar.jpg
http://www.sener.es/inicio/es
http://www.google.es/imgres?imgurl=http://joss.ucar.edu/joss_psg/meetings/archived/TOPEX2004/CNES_logo.GIF&imgrefurl=http://joss.ucar.edu/joss_psg/meetings/archived/TOPEX2004/index.html&h=721&w=705&sz=15&tbnid=-nkwf5IhSLERlM:&tbnh=227&tbnw=222&prev=/images?q=cnes+logo&zoom=1&q=cnes+logo&hl=es&usg=__Gh-88k41WKJhe--y9m3bEatK3J0=&sa=X&ei=vBP4TLrFC4Ol8QOVyJX5Cg&ved=0CB4Q9QEwAQ
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1. Radiation Group Overview. Research Areas

• Antenna Measurement Activities:
R&D and Systems Design. 

External Measurements through LEHA-UPM.
Spherical, cylindrical, planar and compact range systems.

• Communication systems: 
 Smart Antennas and MIMO systems.

 Satellite communications systems.

• Antenna design and prototyping of  
different technologies:
 Wire and planar antennas, horn antennas, 

arrays and reflectors.

 Manufacturing facilities for RF devices: 
Teralab. RX (17.7-20.2 GHz), TX (27.5 – 30 GHz).

Very Low Traffic Demand

Low Traffic Demand

Moderate Traffic Demand

High Traffic Demand

Very High Traffic Demand

Area 1

Area 2

Area K
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2. In-House Manufacturing Process
3D-printing for mmWave

Metal (Cu, Al, Ti alloys, DMSL) Plastic (resins, SLA)

Electroplating Electroplating (optional) 

Finishing (optional) Finishing (optional) 

Surface finish 

Low weight 
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2. Manufacturing Process. 3D-Printing

3D printer Cleaning with 
alcohol

Curing process
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2. Manufacturing Process. Metal pre-coating



In-House Copper Plated and 3D-Printed Antennas. A Low Cost and Rapid Iteration Process 13

C
op

pe
re

le
ct

ro
de

C
op

pe
re

le
ct

ro
de

Part to be 
metallized

A

Cu+Cu+

2. Manufacturing Process

In-house Commercial 1 Commercial 2



In-House Copper Plated and 3D-Printed Antennas. A Low Cost and Rapid Iteration Process 14

2. Manufacturing Process

Rapid iteration process



1. Radiation Group Overview

2. In-House Manufacturing Processes
 3D-Printing
 Copper Plating

3. Manufactured Devices
 Waveguides
 Horn Antennas
 Dielectric Loadings and Lenses
 Spiral Antennas
 Metastructures

4. Conclusions

In-House Copper Plated and 3D-Printed Antennas. A Low Cost and Rapid Iteration Process 15

Outline



In-House Copper Plated and 3D-Printed Antennas. A Low Cost and Rapid Iteration Process 16

26 28 30 32 34 36 38 40
Frequency (GHz)

0

0.5

1

1.5

2

2.5

3

3.5

A
tt.

 c
on

st
an

t (
dB

/m
)

Measured
Rq =0 m

Rq =0.4 m
Rq =0.8 m

75 80 85 90 95 100 105 110
Frequency (GHz)

2
3
4
5
6
7
8
9

10

A
tt.

 c
on

st
an

t (
dB

/m
)

Measured
Rq =0 m

Rq =0.2 m
Rq =0.4 m

3. Manufactured Devices. Waveguide parts

A. Tamayo-Dominguez, P. Sanchez-Olivares, A. Camacho-Hernandez and J. . -M. Fernandez-Gonzalez, "Guidelines for Accurate in-House Electroplating and 3-D-Printing 
Processes Applied to mm-Wave Devices," in IEEE Microwave and Wireless Components Letters, vol. 32, no. 11, pp. 1267-1270, Nov. 2022
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3. Manufactured Devices. Horn antennas

@20GHz

Measured
S-parameter
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3. Manufactured Devices. Horn antennas

Section 2

Section 1

Section 3
Section 4

P1 (TM01)

P2 
(TE01)

Section 1: Conical horn + TE01 mode converter

Section 2: TM01 mode converter
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3. Manufactured Devices. Horn antennas
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3. Manufactured Devices. Lenses and Dielectric Loadings

J. Melendro-Jimenez, P. Sanchez-Olivares, A. Tamayo-Dominguez, X. Sun and J. M. Fernandez-Gonzalez, "3D Printed Directive Beam-Steering Antenna Based on Gradient Index Flat Lens With an
Integrated Polarizer for Dual Circular Polarization at W-Band," in IEEE Transactions on Antennas and Propagation, vol. 71, no. 1, pp. 1059-1064, Jan. 2023

𝜃𝜃 = 0º

𝜃𝜃 = 8º 𝜃𝜃 = 15º
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3. Manufactured Devices. Lenses and Dielectric Loadings
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3. Manufactured Devices. Spiral Antennas
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3. Manufactured Devices. Metastructures and FSS
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J.A. Vásquez-Peralvo; A. Tamayo-Domínguez; G. Pérez-Palomino; J.M. Fernández-González; T. Wong, “3D Inductive Frequency Selective Structures 
Using Additive Manufacturing and Low-Cost Metallization”. Sensors 2022, 22, 552. https://doi.org/10.3390/s22020552

https://doi.org/10.3390/s22020552
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4. Conclusion

 Simple, low-cost metal plating process.

 Versatile and cost-effective 3D printing set-up.

 Rapid iteration process.

 High quality behaviour up to 110 GHz.

 Good performance applied to many form-factor antennas: horns, dielectric 
lenses, spirals, 3D FSSs, waveguide devices…

 Visit us at UPM!
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