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Design and Research on Z-pin Automatic Ultrasonic Assistant Insertion
System for Cylindrical and Conical Shape Parts

Song Qinghua , Li Yong , Qi Junwei, Ding Liping , Wen Liwei, Xiao Jun
(College of Material Science and Technology. Nanjing University of Aeronautics & Astronautics, Nanjing, 210016, China)

Abstract: As a three-dimensional layer enhancement technology, Z-pin technology is suitable for manu-
facturing composite prepreg laminates and also can effectively improve inter laminar properties of com-
posite laminates. In order to manufacture Z-pin cylindrical and conical shape composite parts efficiently,
an ultrasonic assistant insertion system is proposed, and the general plan is worked out to meet all the
technical requirements of ultrasonic transfer insertion automation. The prototype machine is designed, a
series of function debugging are made and verification experiments are carried out on the machine. The
results show that the system meets all technical requirements of ultrasonic assistant insertion process. It
is capable to carry out ultrasonic assistant insertion automatically, as a result, the system is much more
efficient than the existing equipment as much as 6 times.
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