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Magnetic field-assisted single point incremental forming (M-SPIF) is a new sheet-metal forming technique for 
rapid prototyping of nonferromagnetic workpieces without the need for expensive dies. In M-SPIF, an Nd-Fe-B 
magnetic ball tool is magnetically translated across a sheet metal workpiece using an Nd-Fe-B driving magnet 
attached underneath the workpiece to a 6-axis robotic arm. The forming mechanics of M-SPIF have been analyzed 
in the past with a focus on the multi-directional forming force acting on the ball tool as well as a simulated 
operation for faster development. The next advancement of M-SPIF is to transition from a long step-by-step 
operation into an automated, continuous operation, which will significantly reduce the forming time. Additionally, 
further analysis of the spring back of the sheet metal is required to improve the controllability of the geometrical 
tolerance of the parts formed using this simulation-based automation strategy. In M-SPIF, the major operational 
parameters include the size and magnetic property of the ball tool, the size and magnetic properties of the driving 
magnet, and the driving magnet motion (e.g., driving magnet path and speed). This study will focus on the driving-
magnet path that influences the ball-tool motion and forming-force direction, and the M-SPIF process in this study 
is used to create a truncated cone in a 0.2 mm aluminum sheet. This presentation describes the programming 
strategy for the driving magnet, which controls the tool-ball motion and the effects of the driving-magnet motion 
on the forming characteristics, including the formed part geometry and the true strain distribution. 
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