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Multiscale Modeling and Process Design of Reaction-Diffusion in CVI for CMC Manufacturing
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Ceramic matrix composites (CMCs), which are expected to be used in high-temperature components of aircraft engines,
consist of millimeter-scale preforms woven from yarns of hundreds of SiC fibers each with a diameter of about 10 pm. In the
CMCs manufacturing process, chemical vapor infiltration (CVI) is performed in meter-scale reactors to form SiC matrix inside
a preform. This CVI process requires technically precise control of reactions and diffusions in both the microstructure of
preforms and yarns and the microscopic and macroscopic space of the entire reactor to form a uniform film. In this study, we
analyzed micro-scale phenomena using reaction and diffusion equations and macro-scale phenomena using computational fluid
dynamics (CFD) with the aim of efficiently designing reactors with adaptability in various condition changes.
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in preforms placed in the reactor
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