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Abstract: To evaluate the change of single point incremental forming force under the multiple
assistive technologies, two technologies of static pressure support and ultrasonic vibration
simultaneously assisted single point incremental forming are taken as an example to simulate the
forming force. The truncated cone is used as the target part, and ABAQUS is used to perform
modeling assembly, material definition, meshing and boundary constraints for the sheet metal,
fixture and tool head. Under the assumption of uniform load and periodic amplitude setting, the
static pressure support load and ultrasonic vibration track are introduced to establish a finite
element simulation model of the single point incremental forming process considering hydrostatic
support and ultrasonic vibration. The following laws are found in simulating the forming force:
The vertical force F, obeys a stepwise increase change law as a whole, and Fyx and Fy obey a
sinusoidal staggered periodic fluctuation law as a whole; The vertical force F, is much larger than

the horizontal forces Fx and Fy, indicating that F, is the main forming force; The vertical force
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F, increases with the increasing static pressure, and the vertical force F, first decreases and then

increases with the increasing amplitude and frequency. To verify the simulative results, a

corresponding experimental program is designed, and the obtained results coincide well with the

trend of the simulative ones.

Keywords: multi-technical assistance; forming force; simulation
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