[ Downloaded from jwsti.iut.ac.ir on 2025-05-09 ]

[ DOI: 10.47176/JWSTI1.2023.04 |

E-ISSN: 2676-6787 | P-ISSN: 2476-583X

Journal of
Wedding Scenceand Technology of Iran

jwsti.iut.ac.ir

u!/!d/?idﬂwﬂ" Volume 9, Number 1, 2023

Control of microstructure and solidification cracks
In laser powder bed fusion additive manufacturing
of high-strength aluminum alloys

A. Gandomdoust, M. Sarkari Khorrami*, S. F. Kashani-Bozorg, H. Ghor bani
Department of Metallurgy and Materias Engineering, College of Engineering, University of Tehran, Tehran, Iran.

Received 11 March 2023 ; Accepted 26 April 2023

Abstract

As one of the important pillars of the fourth industrial revolution, metal additive manufacturing
(AM) technologies provide a disruptive approach to digital manufacturing. Laser powder bed
fuson (LPBF), as one of these technologies, has great potential in producing geometrically
complex and high-performance parts. In recent years, the manufacturing of aluminum alloy parts
using this technology has attracted much attention. However, their manufacturing still faces some
challenging issues. One of the most serious issues encountered in the manufacturing of aluminum
aloys, especialy high-strength grades, is solidification cracking. In the present investigation, the
formation mechanisms of solidification cracking, and the associated effective factors were
reviewed. Controlling the solidification microstructure and grain refinement, using the addition of
small quantities (<1 wt.%) of micro- or nano-sized particles to the initial aloying powder, was
suggested as the most effective method for reducing solidification cracking. These particles act as
nucleation sites, prevent grain growth, pin grain boundaries, and with the help of factors that
provide constitutional supercooling can effectively minimize solidification cracking. Eventually,
effects of various additives in grain refinement and their associated mechanism in reduction of
solidification cracks of high-strength auminum alloys by LPBF is presented.

Keywords. Additive Manufacturing; Laser Powder Bed Fusion; Aluminum; Solidification Cracks, Grain
Refinement.
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