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Development and Test of Ultrasonic Vibration Auxiliary Cold Extrusion Strengthening Device
FAN Zhilei' ,LIU Fei’ ,LIANG Yongnan®,SU Honghua® ,XU Jiuhua® , GE Ende'

(1. COMAC Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 200436, China; 2. College of Mechanical and
Electrical Engineering, Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)
Abstract : In order to explore the ultrasonic vibration assisted cold extrusion strengthening process, an ultrasonic vibration auxiliary
cold extrusion strengthening device is designed. ANSYS software is applied to perform modal analysis on the designed device, the
resonant frequency and displacement of the device are measured, and cold extrusion strengthening test is carried out. The research
results show that resonant frequency of the device in the modal analysis is 25 542.5 Hz, resonant frequency of the test device is
26 918 Hz, and the relative error is 5.39%. For the displacement of the working ring of the extruded mandrel in the measuring device,
the maximum value is 3.38 um. Compared with no ultrasonic extrusion strengthening, the surface roughness of the hole wall is greatly

reduced after the ultrasonic extrusion strengthening, with an increase of 6—17 ym in assembly hole diameter.

Keywords ; ultrasonic vibration; cold extrusion strengthening device; extrusion mandrel; composite strengthening process
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