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Additive manufacturing and especially Fused Filament Fabrication (FFF) technology is mature enough for industrialisation. Indeed, many works about new composite filaments for 3D-printing and 3D-printability are reported1,2. However most of them only focus on one specific aspect such as temperature changes3, bond formation4 or rheology5 instead of performing a systemic approach. In addition to this, few papers deal with 3D printing and fire properties6.
The objective of this study is to develop new filament for FDM/FFF with low reaction to fire in order to fulfil the rail and aeronautic fire requirements. First, the development of a proper definition of 3D-printability and of a mathematical model to determine this 3D-printability was investigated. All the parameters influencing the 3D-printability were determined and the Buckingham theory was applied to determine the dimensionless numbers influencing this 3D-printability. The impact of the 3D-printing parameters on the fire performances was then evaluated via UL94 (standardized vertical flame propagation) and cone calorimeter (heat release rate under radiative heat flux) tests. Finally, formulations were developed in order to satisfy all requirements in rail and aeronautic industry.

[image: ]
1 [bookmark: 2]K. S. Boparai, R. Singh, H. Singh, 2016. Experimental investigations for development of Nylon6-Al-Al2O3 alternative FDM filament. Rapid Prototyp J , 22 (2), 217-224
2 M. Nikzad, S. H. Masood, I. Sbarski, 2011. Thermo-mechanical properties of a highly filled polymeric composites for Fused Deposition Modeling. Mater. Des. 32 (6), 3448-3456
3 J. E. Seppala, K. D. Migler, 2016. Infrared thermography of welding zones produced by polymer extrusion additive manufacturing. Addit. Manuf., 12 (A), 71-76
4 C. Bellehumeur, L. Li, Q. Sun, P. Gu, 2004. Modeling of Bond Formation Between Polymer Filaments in the Fused Deposition Modeling Process. J Manuf Process 6 (2), 170-178
5 G. Cicala, G. Ognibene, S. Portuesi, I. Blanco, M. Rapisarda, E. Pergolizzi, G. Recca, 2018. Comparison of Ultem 9085 Used in Fused Deposition Modelling (FDM) with Polytherimide Blends. Materials, 11 (2), 285-299
6 Y. Guo, C.-C. Chang, G. Halada, M. A. Cuiffo, Y. Xue, X. Zuo, S. Pack, L. Zhang, S. He, E. Weil, M.H. Rafailovich, 2017. Engineering flame retardant biodegradable polymer nanocomposites and their application in 3D printing. Polym. Degrad. Stab., 137, 205-215

Thomas NAZÉ got his engineering degree in chemical science from ENSCL and his master’s degree in formulation science in Lille in 2018 and is currently doing his PhD in Centrale Lille Institute, in the Material and Transformation Unit (UMET) Lille  in collaboration with CREPIM company (www.crepim.fr).

[image: ]

Full Name: Thomas NAZÉ
Contact number: +33 (0)6 79 46 14 24
Linked In account: www.linkedin.com/in/thomas-nazé-78b4ba152
[bookmark: _GoBack]Session name/ number:
Category: Oral presentation
image2.jpg




image3.png




image1.jpeg
3D Printing 2020

. 3 International Conference on
(( VMeetings
\ / International

May 18-19, 2020 | Paris, France




