
© Copyright Herrmann Ultraschall  I

Ultrasonic welding technology for packaging applications

1

interpack 2017

Optimized package sealing reduces food waste



© Copyright Herrmann Ultraschall  I

Agenda

1

2

3

4

5

6

7

Packaging and the food value chain

Packaging processes ïInfluences and conflicting goals

Ultrasonic welding technology for packaging ïFundamentals

Weld process parameters and weld process window

Ultrasonic welding technology for packaging ïSuccess factors

Food waste saving potentials ïFacts & figures

One glance ahead ïTrends, requirements  and approaches
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Matching food packaging process requirements reduces waste

Á protecting food quality

Ánutritional values

Átaste, appearance, texture ...

Áhygiene

Á storage, logistic and distribution

Á retail

Á information and advertisement

Food packaging processes have to ensure that food packages 

provide the highest possible quality for consumers.

3interpack 2017

Optimized package sealing reduces food waste

Why do we need packages?
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Á Along the food value chain many individual factors are responsible for losses.

The food value chain
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Á Smart and sustainable production and packaging concepts help to improve the supply of food to a growing 

global population.

Á Optimized packaging processes using high sophisticated technology are a key success factor.

The food value chain
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Packaging process: influences and conflicting goals
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Influences

Á packaging material quality

Á product (to be packed) 

quality

Á process liquids and gases

Á machinery equipment

Á operator skills

Á environmental conditions

Cost reduction

Á cheaper packaging 

materials

Á increased OEE at higher 

line speed

Á reduced efforts for manual 

inspection

Á reduced reject rates

Á resource-saving 

production
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The question is:

Where can you

Á collect data

Á gather information

Á monitoring processes

The packaging process chain
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The question is:

Where can you

Á collect data

Á gather information

Á monitoring processes

Packaging processes need 

to be automated.

Relevant process 

parameters need to be 

identified and must be 

described by means.

The packaging process chain
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either you check quality

or...

The packaging process chain
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you create quality and 

monitor your processes

The packaging process chain
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Ultrasonic welding uses mechanical sound waves (vibrations) to create 

frictional heat resulting in melt to create molecular bonding thru diffusion of 

molecules, entanglement of molecular chains and physical/ chemical 

adhesion.

Frictional heat is a result of

Ásmall deformation at high speed = friction within molecular chains

Áinterfacial friction = friction between contact surfaces

During an ultrasonic welding process mechanical vibrations of an ultrasonic 

frequencyf with defined amplitude a, force Fand duration t is applied..

Fundamentals of ultrasonic welding technology

f [Hz] frequency

a [µm] amplitude

F [N] force

t [s] time
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Fundamentals of ultrasonic welding technology

Ultrasonic vibrations = mechanical vibrations

Á Create deformation within the material (plastic)

Á Create friction within the molecules chains

Á Create friction between the contact areas

Á Frictional heat creates melt

Á Melt creates bonding within the molecular chains by diffusion 

and entanglement

How does ultrasonic welding work?
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Á Heat is created only within material at the seam

Á Contact surfaces of material and ultrasonic tool 

remain cold

Á Ultrasonic tools remain cold

Á Material melts down rapidly

Á Melting and bonding at same time due to vibration

Fundamentals of ultrasonic welding technology
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Weld process parameters and weld process window

Á Amplitude [µm]

ÁSetting [%]  at generator

ÁRamp up of amplitude

Á Welding force [N]

ÁPackaging machinery equipment function

ÁSprings, pneumatic cylinders, electrical drives

ÁPreloaded pneumatic cylinder, controlled via. proportional valve at 

Herrmann Top Seal Module (TSM)

Á Programmed switch off criteria:

ÁTIME [ms]

ÁENERGY [J]

ÁPOWER [W]

ÁDISTANCE [µm]
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ultrasonic welding process parameter
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Weld process parameters and weld process window
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