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I am a PhD student majoring in rolling forming at the University of Science and Technology Beijing. The following are
the main research directions.

10 Advanced Rolling Processes and Technologies: Devote to the development of new rolling processes, such as
composite rolling, multi - pass rolling optimization, etc., aiming to enhance material properties and rolling efficiency.
200 Numerical Simulation and Modeling of the Rolling Process: Utilize numerical simulation methods such as finite
element method to conduct simulation and analysis of metal flow, stress - strain distribution, etc. during the rolling
process, providing a theoretical basis for process optimization.

Abstract:

With the development of science and technology, there is an increasing demand for composite materials in
petrochemical, marine engineering and other complex fields, then the preparation technology of composite materials
is very important. The cross wedge rolling (CWR)technology has the advantages of high efficiency, energy saving,
material reduction, which is currently recognized as the best process for the production of solid/hollow shaft. A novel
manufacturing technique for creating bimetallic hollow shafts is presented in the manuscript. In this study, the
interfacial bonding quality and deformation laws are investigated by finite element and experimental. The results
demonstrate that the deformation zone of rolled parts is mostly subjected to three-way compressive stress, with radial
compressive stress playing a significant role in interface welding. The interface's stress and strain decrease as the
initial outer wall thickness increases, according to the finite element analysis of the wedge rolling process of
composite shafts with varying initial thickness ratios. Avoid excessive outer wall thickness as it negatively affects the
composite shaft interface's ability to be welded. The rolling test results reveal that when the outer tube thickness is
2mm and the section shrinkage is 50%, the bimetal interface bonding strength can reach 310 MPa. The fracture
morphology is typical ductile fracture, and the fracture location is on the CS45 side, indicating that the interface weld
quality is good, and the interface bonding strength is close to the CS side strength. 304 SS /45 CS bimetallic hollow
shaft can be prepared via CRW process.This study can be used to design and optimize the bimetallic hollow shaft
CWR bonding process.
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