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In the realm of advancing technological change the convergence of materials science and scientific inquiry stands as a testament to humanity’s insatiable curiosity.  To assist in this endeavor the National Aeronautics and Space Administration (NASA) provides curated access to two unique databases. Physical Sciences Informatics (PSI) is an online database that houses completed physical science reduced-gravity experiments. Whereas Materials and Processes Technical Information System (MAPTIS) contains several other databases that relate to aerospace materials and processes. Equipped with curated access to these databased provided by the NASA scientists and engineers are furnished with invaluable resources needed to propel technological change.

The International Space Station (ISS) stands as a beacon of scientific exploration with a unique research environment open to researcher around the globe. Various microgravity platforms allow us to observe phenomena that are impossible to replicate on Earth, such as fluid behavior, combustion, and the growth of biological crystals. Herein, we delve into the potential to utilize the wealth of data that has been provided from these experiments to make new discoveries. Our open access comprehensive database contains a depth of scientific exploration conducted aboard the International Space Station, space shuttle, free flyers, or commercial cargo flights, and of related ground-based studies, offering a rich collection of data from various disciplines. Investigations come from six core disciplines: biophysics, combustion science, complex fluids, fluid physics, fundamental physics, and materials science. Researchers will have access to a wealth of raw data and findings that will serve as the foundation for future insight and discovery. Additionally, the open access method fosters an environment that allows for many more investigations by researchers conducting low gravity experiments.  Figure 1. The six research areas for the Physical Sciences Research Program


This archive of data not only encapsulates the unique phenomena possible in low gravity conditions, but also showcases the interdisciplinary nature of the research as NASA aims to pull in many of its international partners, gaining a unique perspective and facilitating the exchange of ideas. By serving as a centralized repository for sharing microgravity experimental data and results, the database fosters an environment that enables collaborative research driving future discovery and will accelerate the "research to product or publication" timeline through the rapid sharing of data. Moreover, the wealth of documented data available in PSI opens new opportunities for publication as researchers can utilize raw data for additional publications. Annually, NASA’s Biological and Physical Science (BPS) division releases a call for proposals soliciting ground-based research proposals to utilize the experimental data in the PSI system. To receive solicitation release notifications, subscribe to the Physical Sciences research program announcements in NSPIRES (https://nspires.nasaprs.com). In summary, PSI serves as an open-source hub for collaboration and innovation, facilitating access to cutting edge research in low gravity environments providing the opportunity to propose new research efforts. 

MAPTIS or the Materials and Processes Technical Information System serves as a repository of other databases as they relate to aerospace materials and processes. Our database contains a combination of internal and industry databases that offers a large quantity of materials data crucial to the aerospace industry. Industry standard databases for aerospace include the Metallic Materials Properties Development and Standardization (MMPDS), CMH-17, American Society of Metals (ASM), and Materials Universe. Additionally, there is space materials specific information such as the space environmental effects experiment (MISSE) results, and materials selection database (ratings for a variety of materials tested again NASA standards). Additive manufacturing and other discipline specific databases are also included.  While other databases exist MAPTIS contains many of the major industry standards and most are aimed at non-safety critical applications. Figure 2. Repository of Data Contained within MAPTIS


MAPTIS serves as a comprehensive materials database, encompassing a vast array of materials properties, processes, and applications. Researchers and engineers alike can access a wealth of data on a range of materials from metals to composites. Access to our database will enable a swift understanding of aerospace materials properties, saving time and cost. Additionally, MAPTIS adheres to rigorous standards of quality and assurance to ensure the reliability and credibility of the data. The availability of reliable materials data ideally will accelerate innovation in the aerospace industry and foster future collaboration. 

Overall, the combination of MAPTIS and PSI is a powerful tool for increasing scientific knowledge and exploration. These databases are significant tools, providing researchers and engineers with access to a vast amount of data that covers a wide range of materials and scientific disciplines. These databases represent NASA’s dedication to collaboration and innovation, as they contain a wide range of experimental data and carefully curated information on materials and processes. In the future, regular updates to the database and the interface will ensure that accurate aerospace materials are always accessible. These databases will continue to serve as fundamental sources of knowledge as we look towards future exploration. 
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