AI and robotics revolutionise the development of advanced materials
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In recent years, the integration of advanced materials into technological solutions has become increasingly crucial to addressing global challenges such as climate change and sustainable manufacturing. A recent report from Chemical Engineering highlights how artificial intelligence (AI) and robotics are accelerating the design and development of these materials, which are essential for enhancing various product and process performances.
Advanced materials encompass a diverse array of substances, including alloys, coatings, catalysts, composite materials, and cutting-edge materials like graphene and quantum dots. The primary attributes targeted in these materials include weight reduction, increased strength, enhanced durability, improved conductivity, and innovative features such as self-healing capabilities.
Traditional experimental methods for discovering new materials have proven to be slow and resource-intensive. In response to the growing demand for innovative materials, researchers are increasingly relying on computational methods driven by AI. "Although it is a tool rather than a panacea, AI provides a number of exciting opportunities for materials research," the report indicates. By utilising machine learning, researchers can develop predictive models that identify potential material properties and performance based on specific input parameters, such as processing history and anticipated service conditions.
AI contributes to advanced materials research in several ways:
1. Material Property Prediction: AI can predict how materials will perform under specific conditions, facilitating faster design processes.
Discovery of New Compositions: It aids in the identification of new material compositions and processing methods that meet targeted application requirements.
Automated Characterisation: AI enhances materials characterisation through image-based analysis techniques, increasing efficiency in how materials are evaluated and classified.
To bolster the application of machine learning in materials science, various initiatives have been undertaken. These programmes aim to streamline and enhance the research process, demonstrating the broad potential of AI in this field.
The Chemical Engineering report illustrates the significant transformation underway in materials development, driven by advancements in AI and high-performance computing, reshaping business practices and driving industries towards more sustainable solutions. As this technological shift progresses, it is likely that the landscape of advanced materials will continue to evolve, further meeting the demands of modern industry.
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