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Technical Code 
DVS 2216-1

Translation of the German 
issue January 2018 

Replaces issue December 
2008

Technical Code DVS 2216-1

Ultrasonic joining of moulded components and 
semi-finished products of thermoplastic materials 
in large-scale production − process description, 
machines and equipment, variables, design, quality 
assurance

DVS, Technical Comittee, Working Group "Joining of Plastics"

This publication has been drawn up by a group of experienced specialists working in an honorary capacity and its conside-
ration as an important source of information is recommended. The user should always check to what extent the contents are 
applicable to his particular case and whether the version on hand is still valid. No liability can be accepted by the Deutscher 
Verband für Schweißen und verwandte Verfahren e.V., and those participating in the drawing up of the document
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Content:

1. Scope of application

2. Area of application of the joining technique using ultrasound

3. Process
3.1. Process description
3.2. Characteristic variables
3.3. Process parameters
3.4. Process phases
3.4.1. Process Phase 1, initial melting of the energy director (ED) 
3.4.2. Process Phase 2, unsteady melt formation
3.4.3.	 Process	Phase	3,	quasi-steady	melting-off	phase	
3.4.4. Process Phase 4, holding phase / cooling phase

4. Machines, devices and tools
4.1. Structure and operating mode
4.1.1. Schematic structure of an ultrasonic welding machine
4.1.2. Ultrasonic generator
4.1.3. Ultrasonic transducer
4.1.4. Transformation piece
4.1.5. Sonotrode
4.1.6. Holder tool
4.2. Types of welding devices and machines
4.2.1. Requirements
4.2.2. Devices with a manual drive
4.2.3. Welding presses with a pneumatic drive
4.2.4. Welding presses with an electric motor drive
4.2.5. Custom-built machines

5. Safety measures

6. Influence of the material properties on the welding behaviour
6.1.	 Shear	modulus	G'	and	mechanical	loss	factor	tan	δ	depending	on	the	temperature
6.2.	 Specific	heat	capacity	c	p	and	the	heat	content
6.3. Melting temperature range
6.4. Viscosity of the melt (MFR or MVR)
6.4.1.	 Reinforcing	materials,	fillers	and	other	additives

7. Influence of the manufacturing conditions on the welding behaviour of the joining 
parts

7.1. Requirements on the joining parts
7.1.1.	 Influence	of	moisture
7.1.2. Regenerate and recyclate
7.1.3. Mould release agents
7.1.4. Storage

8. Structural designing of the joining parts
8.1. General design-related characteristics
8.1.1.	 Rounding-off	of	corners	and	edges
8.1.2.	 Position	of	the	joining	parts	and	the	distance	away	from	the	sonotrode	(near	and	far	field	

welding)
8.1.3. Size and formation of the joining faces
8.1.4. Energy directors
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