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Abstract:

Three-dimensional (3D) printing, also known as additive manufacturing, has emerged as a
transformative force in production methodologies across a broad spectrum of industries. This
paper provides an in-depth review of the latest advancements in 3D printing technologies,
emphasizing multi-material printing, high-speed manufacturing, and metal additive
manufacturing. Applications in critical sectors such as aerospace, healthcare, and automotive
are examined, alongside a comprehensive analysis of challenges including material limitations,
process scalability, and cost barriers. The discussion further explores the integration of artificial
intelligence (AI) to optimize design and production processes, as well as the critical role of
sustainability in shaping innovations in additive manufacturing. Through this exploration, the
paper underscores the growing potential of 3D printing to address modern industrial challenges
while promoting efficiency and environmental responsibility.
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