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Article Information Abstract

Original Research Paper Ultrasonic welding is an economic and advanced method for connecting such parts like plastic, fabrics,
Received 28 January 2018 metals and dissimilar materials, especially for mass and high quality production assembly parts. The
Accepted 22 April 2018 most important and distinguished property of this method to other fabrics and plastic sewing methods is

Available Online September 2018 the minimum destruction of materials and fibers because the maximum produced heat occurs in the

contact interface. Horn is one of the basic parts of the ultrasonic welding which in addition on the

K r

cfmugfs Ultrasonic Welding transmitting waves and appropriate energy concentration, provides the necessary pressure to keep the

Thermoplastic Materials melted joint interfaces together in order to form a weld. That’s why horn characteristics in terms of

Roller Tool geometry and dimensions have a significant impact on the quality of welding. The purpose of this paper

Hom . is to study the design of a roller type tool by numerical method using finite element method. In this

FEM Modeling research, the design and modeling of continuous welding roller tools was performed using numerical
finite element method by ABAQUS 6.12 software. By simulating and analyzing include natural
frequency and harmonic analysis, the frequency, mode shape and other design parameters and behavior
of the collection during applying oscillations for 4 types of horns include conical integrated, stepped
with grooves integrated, stepped without grooves integrated and bell-like horn were derived. The result
of the different horns shows that the stepped without groove horn has the highest gain, but the radial
displacement distribution in the conical integrated and stepped with groove horns is more non-uniform
than other horns. Also, in the stepped without groove and bell-like horn, the efficiency of the conversion
of longitudinal to radial displacement and the uniform distribution of radial displacement is more
uniform, which results in better optimal design conditions.
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Fig. 3 Desig_;ned tools a) Conical with grooves type, b) Stépped with
grooves type, c) Stepped without grooves type, d) Bell-like type
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