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Abstract

Additive manufacturing is a new manufacturing technology that allows for extreme design freedom as well as
the simultaneous production of many parts with high complexities. IN718 is a high-strength, corrosion-
resistant super alloy of nickel and chromium. It is ideal for high-end applications such as rocket nozzles and
turbines because it can handle exceptionally high pressure and heat. Because of its high stiffness qualities,
conventional manufacturing of complex IN718 geometries is challenging. Various fabrication techniques have
been developed, and this study focuses on selective laser melting (SLM) because of its potential to produce
near-perfect parts at a low cost when working with a variety of different materials. As a result, selective laser
melting (SLM) provides a viable solution for the high-accuracy fabrication of IN718 components. One of the
drawbacks of this technique is the need for supports to fabricate overhanging structures. These supports must
be carefully planned and appear to consume a significant number of resources. Because of the superalloy's
high toughness and job hardening, machinability of IN718 is extremely difficult, requiring the use of additive
manufacturing, specifically SLM.

The fabrication of complex geometries is difficult without the proper allocation of support to overhang and
angled structures for the component, which holds the component intact and maintains structural stability
during manufacturing. Multiple properties of SLM components, such as microstructural, mechanical
properties, stiffness, and toughness, are either directly or indirectly influenced by the allocation of support to
overhang and angled geometry.

This research focuses on angled structures made without supports. The overhangs were created with standard
process parameters for varying thicknesses. Variations in melt pools and Vickers hardness were determined
using microstructural analysis and hardness tests. The results of this study will help us in predicting the need
for supports in overhangs and inclined structures used within a complex geometry component.


https://teams.microsoft.com/l/meetup-join/19%3ameeting_Yzc5YTY4YTctNjYxOS00YTkyLWFhOTUtYzMyYjAzMmZmYzM4%40thread.v2/0?context=%7b%22Tid%22%3a%225cdc5b43-d7be-4caa-8173-729e3b0a62d9%22%2c%22Oid%22%3a%2261a6e991-2981-4ba8-a2c2-b01685a3f96e%22%7d

	Master’s Thesis Defense Announcement
	Mechanical and Aerospace Engineering Department
	University of Texas at Arlington
	Abstract


