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Simulation and Experiment of High Efficiency Ultrasonic Welding of Plastic Combination Components
Yang Tingfei, Zhu Yongwei, Zhao Qingqing
(College of Mechanical Engineering, Yangzhou University, Yangzhou ' 225127, China)

Abstract : The temperature field parametric model of ultrasonic welding for plastic-combination components made of ny-
lon was established by using the thermo-mechanical coupling module of ANSYS software, and the thermodynamics analysis and
temperature field simulation were carried out. It is found that under the'welding pressure of 400 N, the ultrasonic amplitude of
30 pm and the welding time of 0.5 s, the-part with 0.2“mm thickness of the plastic combination components reaches 280°C and
melts. Based on ultrasonic welding technology of plastic combination components of motor gear unit used for automobile electrical
park brake, the sandwich piezoelectric transducer and amplitude increasing device etc. were designed to construct an efficient and
reliable ultrasonic welding vibration system. The orthogonal test of welding parameters was carried out on the basis of pulling out
force as index, and the optimized process parameters are obtained as follows that trigger pressure is 560 N, welding pressure is
800 N and welding depth is 0.75 mm, the corresponding pulling out force can reach 1254 N. The good processing effect and solid
reliability of ultrasonic welding method for plastic combination components are verified.

Keywords : plastic combination component ; ultrasonic welding ; welding mechanism ; ANSYS analysis ; orthogonal test
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