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Fig.3 Profile of wear track on damaged surface
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Table | Instrumental parameters during plasma immersion ion Implantation

High voltage implantation Low voltage implantation
Voliage/kV 20 1.5
Froquency/Hz 100 . 6000
Pulse duration/ps 10 30
Pulse number (1.8x10°) x5 (1.08x10") x4
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Fig.4 Microhardness change after PIII treatment Fig.5 X-ray diffraction patterns of treated sample
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Adhesion Damage and PIII Strengthening of Interfaces of
Acoustic System in an Ultrasonic Plastic Welder

Tian Xiubo , Tang Baoyin , Yang Shigin
( National Key Laboratory Advanced Welding Production Technology , Harbin Institute of Technology )

Paul K. Chu
( HongKong City University of HongKong)

Abstract The connection — surface damage of the acoustic system in an ultrasonic plastic welder is
analysised. It is shown that the horn made of aluminum alloys(e.g.Ly12CZ) is apt to adhesion — wear,
that makes the resonance properties worsening and leads to decreasing of the acoustic transmitting
efficiency . The surfaces are treated using nitrogen plasma immersion ion implantation._ After treatment
alternatively with high voltage and low voltage implantation, the surface microhardness is increased by
60% and AIN phase precipitates in the near surface. Consequently; it substantially decreases the

tendency of the adhesion — wear. .
Key words ultrasonic plastic welding adhesion damage, acoustic system, plasma immersion ion

implantation
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