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Design and manufacture of vibratory forming tool to develop “ultrasonic
vibration assisted incremental sheet metal forming” process
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ARTICLE INFORMATION ABSTRACT
Original Research Paper Incremental Sheet Metal Forming (ISMF) is based on localized plastic deformation. In this process,
Received 19 March 2014 a hemispherical-head tool, controlled by a CNC milling machine, shapes a sheet metal according to

Accepted 29 April 2014

Available Online 28 September 2014 a defined path. Study of the forming force is one of the most important topics in this process.

Increasing of vertical step size, tool diameter, wall angle and sheet thickness together with using

of high strength sheet metals and lightweight alloys, leads to an increase in the forming force. In

Keywords: . . . . . .

|m¥;menta| Forming this paper, the performance of a novel forming process, named Ultrasonic Vibration assisted
Ultrasonic Vibration Incremental Sheet Metal Forming (UValSMF) has been investigated. The procedure of design,
Modal Analysis manufacture and test of vibratory forming tool, is presented. The occurrence of longitudinal mode

Forming Force

Spring-Back and resonance phenomenon has been confirmed by the results of modal analysis and

experimental test. Furthermore, the effect of ultrasonic vibration on the vertical component of
forming force and spring-back has been studied. Aluminium sheet of grade Al 1050-0 is used as a
work material. Experimental results obtained from straight groove test, indicate that ultrasonic
excitation of forming tool, will reduce the average of vertical component of forming force and
spring-back in comparison to conventional process.
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6- Acoustic softening

7- Limiting Drawing Ratio

8- Spinning

9- Ultrasonic Vibration Assisted Incremental Sheet Metal Forming
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1- Incremental Sheet Metal Forming
2- Single Point Incremental Forming
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4- Water jet

5- Volume effect
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1-Slip ring
2- Rotary conductor
3- Piezo Driver
4- Function Generator
5- Concentrator
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