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Development of Metal Ultrasonic Additive Manufacturing Technique

LI Peng', JIAO Feifei', LIU Ying’, LIU Xiaobing’, GUO Chunhuan', JIANG Fengchun'
(1. College of Materials Science and Chemical Engineering, Harbin Engineering University, Harbin 150001, China;

2. College of Engineering and Applied Sciences, Nanjing University, Nanjing 210093, China;
3. Foshan Shunde Chuxin M&E Co., LTD., Shunde 528300, China)

[ABSTRACT] A novel ultrasonic additive manufacturing (UAM) technique is developed abroad in recent years. UAM is
a solid state additive manufacturing process that sequentially bonds metal foils together using very high ultrasonic energy.
Metal atoms are heated up by very high frequency vibration, and diffusing from one phase surface to another to build up
a combination by solid-state jointing. UAM can also integrates computer numerical control (CNC) machining to remove
material to create the desired geometry during this additive build-up process. Compared with high energy beam metal rapid
prototyping techniques, UAM has some advantages, such as low temperature, less deformation, high consolidation speed,
environment friendly, and can be used for the intelligent manufacture of integrated consolidation and machining for com-
plex laminated metal parts. UAM is a new additive manufacturing technique that has great potential application in aero-
space engineering, weaponry, energy resources and transportation. This paper introduces the basic principle of ultrasonic
consolidation and reviews development of the UAM techqniue and equipment, and briefly summarizes the application of
UAM technique in processing laminated composites and structures, and in manufacturing parts. The development of UAM
techniques in China is also introduced finally in this paper.

Keywords: Ultrasonic; Consolidation; Additive manufacturing; Laminated composites
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