Accepted Manuscript

International Journal of

Fatigue properties of AlSi10Mg manufactured by Additive Layer Manufactur- F 5& =
Aligue

Julius N. Domfang Ngnekou, Yves Nadot, Gilbert Henaff, Julien Nicolai, Wen
H. Kan, Julie M. Cairney, Lionel Ridosz

PIL: S0142-1123(18)30609-1

DOL: https://doi.org/10.1016/j.ijfatigue.2018.09.029

Reference: JIJF 4864 fsis
To appear in: International Journal of Fatigue

Received Date: 6 July 2018

Revised Date: 26 September 2018

Accepted Date: 30 September 2018

Please cite this article as: Domfang Ngnekou, J.N., Nadot, Y., Henaff, G., Nicolai, J., Kan, W.H., Cairney, J.M.,
Ridosz, L., Fatigue properties of AlSi10Mg manufactured by Additive Layer Manufacturing, International Journal
of Fatigue (2018), doi: https://doi.org/10.1016/j.ijfatigue.2018.09.029

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.ijfatigue.2018.09.029
https://doi.org/10.1016/j.ijfatigue.2018.09.029

Fatigue properties of AlSil0Mg manufactured by Additive Layer Manufacturing.

Julius N. Domfang Ngnekou®®, Yves Nadot?, Gilbert Henaff®, Julien Nicolai®, Wen H. Kan®,
Julie M. Cairney®, Lionel Ridosz”

4Institut Pprime, Département de Physique et de Mécanique des Matériaux, ENSMA-CNRS-
Université de Poitiers, 1 avenue Clément Ader, Téléport 2, 86960 Chasseneuil-Futuroscope,
France.

®Zodiac Aerospace, 61 rue Pierre Curie, 78370 Plaisir, France.

‘Aerospace, Mechanical and Mechatronic Engineering, The University of Sydney, Australia.
Keywords: ALM, AISi10Mg, Fatigue, Kitagawa, T6.

Abstract

This work shows the impact of microstructure and defect on the fatigue life of an AISi10MgSi
manufactured by Additive Layer Manufacturing (ALM). Samples were manufactured via a
laser powder-bed process: two configurations (0° and 90°) are considered in order to evaluate
the impact of the building direction on fatigue properties. 3D X-Ray tomography was used to
characterize the defect population. The microstructure was characterized by considering four
parameters: melt-pools, crystallographic grains, dendritic structure and precipitates. The
fatigue properties were determined by establishing S-N curves for machined samples, with
and without T6 heat-treatment, at R= -1 under tensile loading. The size of the defect
responsible for the fatigue failure was determined in each sample so as to establish a
relationship-between the fatigue limit and the defect size using Kitagawa-type diagrams. In
order to study a broader range of defect size, artificial defects were introduced using electro-
discharge machining. The following observations are made: (i) after heat-treatment, the
boundaries of melt-pools and the dendritic structure are not visible. Si is organized into pure
precipitates homogeneously distributed over space and intermetallic Fe based compounds are
observed in the form of needles; (ii) The impact of building direction on fatigue life is seen
only after T6 heat treatment; (iii) An improvement of the fatigue resistance is observed after

T6, in spite of the presence of intermetallic needles; (iv) The fatigue limit is controlled by the
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