Gears research group

Our research group focuses on advanced mechanical engineering, gear technology, and
manufacturing precision through a comprehensive portfolio of theoretical, virtual, and
experimental projects. A major pillar of our activity involves the virtual simulation and accuracy
analysis of gear systems, alongside the numerical modeling and experimental study of tooth
surface load distributions. We also specialize in advanced manufacturing simulation and surface
optimization, focusing on improving 3D surface quality through virtual material removal and the
optimization of successive 3D solid subtraction methods. Furthermore, we investigate innovative
gear geometries—such as compensated cosine profile gears—by analyzing relative sliding, root
stress distribution, and manufacturing errors. Our work also extends to the conceptual refinement,
technological enhancement, and precision improvement of gear cutting tools, including gear
shapers and hob cutters. Finally, keeping pace with modern manufacturing trends, our group
explores gear production via additive manufacturing, conducting detailed dimensional analyses
and wear property evaluations of 3D-printed gears to bridge the gap between rapid prototyping
and high-performance industrial applications.
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