=X ‘% LEONARDO

‘QELMy) TWENTY-THIRD INTERNATIONAL CONFERENCE ON COMPOSITE MATERIALS (ICCM23)

l'..

STUDY ON THE INFLUENCE OF PROCESS PARAMETERS ON
SURFACE PROPERTIES OF ADDITIVELY MANUFACTURED PARTS

Sara Varettil”, Marco Boccaccio?, Valentina Triminil-2, Ignazio Scavo?, Francesco Floral

Francesco Acerra* and Stefano Corvaglia®

1 Leonardo Spa, Leonardo Labs — Materials
2 Politecnico di Bari, Faculty of Mechanics, Mathematics and Management Engineering
3 Leonardo Spa, Aerostructures Division
4 Leonardo Spa, Aircrafts Division

* Corresponding author (sara.varetti.ext@leonardo.com)

2 August 2023



| “f Leonardo
Dr. Sara Varetti Labs

LONATE (AIRCRAFT

LOGISTIC HUB) CASCINA COSTA (VA)
=1 Aivanced L—ag Future
i i i e S
« Ph.D in material science =
e O.p Material
~;“§ Technologies
GENOA o0

and technologies
°@° ﬁgg}ﬁgm
* Research fellow at 5 Intelligence '_\L}f

4
o )
4 . = 7 Future
@% HPC\Cloud\ (\Z;j Aircraft
Big Data Technologies

Leonardo Labs S1E3 Tothmotogies .

e Intelligent
°[-%) Autonomous
- System
ROME

CAMPI BISENZIO

Future
@ . Blectronics
_Y\ & Sensing

< Space
o +39 3475025061 &%% Technologles GROTTAGLIE (TA)
- <o fHT  patertal
& e i
= & Sensing :
sara.varetti.ext@leonardo.com
° $ua2twln . POMIGLIANO D’ARCO (NA)
o °°u echnologles
] e
’ ¢ 79 Future Security - Technologies
o— @ -0 and Safety
M Aerostructure Division, Grottaglie e recmoass 11 Leonardo Labs i e
9 Research areas Fe i Tachnologios
(TA), Italy CYPRESS (CA) - USA 38 Research units g1
T Advanced
°@ Applied 4 Joint external laboratories LEF | Logistics 4.0
o4 Artificial -
== Znalligedcy 136 Research fellows at end 2022

© 2023 Leonardo — Societa per azioni /2



Additive Manufacturing Labs in Grottaglie and projects

Funded project:

ﬂ mimosa

Horizon 2020
E Eu rnpe_an‘ I European Union funding
- Commission for Research & Innovation

Roboze
ARGO 500

Internal projects:

« Optimization of the process control

« Characterization of 3D printed technopolymers
« Topological optimization of structures

* Integration of 3D printing in aerospace

 Production of tools and structural elements from

3d printed technopolymers

KetaSpire® CF10 LS1 AM Filament

polyetheretherketone
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Results of tensile tests: UNT 0 deg
0° Ultimate strenght [Mpal]
+  Specimens dimension 254 x 25.4 x 4.05 (18 layers) mm 180.0 153 155 154 149 151
. . . 0% % 2.3% .
+ ASTM D3039 - consider 3D printed specimens as 160.0 20% 4.3% 6.9% — 4.8%
laminates 1400 111 mJOB1
*  Printing parameters: 120.0 4:2% = JOB2
> Extruder Temperature: 450° C 100.0 mJOB3
» Chamber Temperature: 160-180° C 80.0 10B4
> Layer thickness: 0.225 mm 60.0 mJOBS
»  Extruder diameter: 0.4 mm 200 mJOB6
»  Printing speed: 1800 mm/min 500
0.0
Case 1l Case 2 Case 3 Case 4 Case 5 Case 6
Printer1 Printer1 Printerl Printer2 Printer2 Printer2 170
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Optical microscope analisis: UNT 0 deg

 The cross section of a specimen with a
good ultimate strength shows porosities
between the filaments, but evenly

distributed
« The specimens with lower strength are _> : :
from Job 4 and one from Job 5: all have 3 : : i
a high surface roughness ; e X : o
JOB3-0- 44 =~ = ¢ ¢ 2
« The sections of these specimens have a 'ﬁ_‘gé""’h‘/]ﬁég‘m"”‘m} e

high level of porosity concentrated in the
area under the rough area
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