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Optimized package sealing reduces food waste
Ultrasonic welding technology for packaging applications
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E Food waste saving poteritiadts & figures

One glance aheadirends, requirements and approaches
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Matching food packaging process requirements reduces waste 2= Ultraschall

Why do we need packa@es

Ve

A protecting food quality
A nutritionalalues

A tasteappearancéexture ... '\

A hygiene o L
A storage, logistic and distribution w | ./
A retall
A information aadvertisement o

Foodbackaging processese to ensure that food packages'“
provide the highest possible quality for consumers. =
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basic products food packaging logistic (- 3
raw materials production process retail e
additives process

v \/ V \/ Lco'n_tionj

A Along the food value chain many indadgthraireresponsibler losses.
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basic products food packaging logistic
raw materials production process retail
additives process

N NN NV N ;:(;nmtlon

> 2D

A Smartand sustainable production and paa@uiegts help improve the supply of food to a growin
globapopulation.

A Optimized packaging processes using high sophisticated technology are a key success factor.
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Packaging process: influencasd conflicting goals 7 Ultraschall

Influences Cost reduction
A packaging material quality ‘ A cheaper packaging
A product (to be packed) materials

™

increased OEE at higher
line speed

quality

g

process liquids and gases
A reduced efforts for manual
inspection

g

machinery equipment

g

operator skills

. L A reduced reject rates
environmental conditions

>

A resourcsaving
production
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The packaging process chain 7 Ultraschall

The question is:
= packaging = packaging = secondary = transport
materials machinery packaging = |ogistic
= packaging = forming process = retail
aids = transporting Where can you
= process = dosing .
media = closing —— A collectdata
= product consumption ; _ .
A gather information

& & & <> A monitoring processes
-5 - & - & - &

border of
| process steps to
| be monitored

process monitoring
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= packaging = packaging = secondary = transport
materials machinery packaging = |ogistic

= packaging = forming process = retail
aids = transporting

= process = dosing
media = closing

= product

I

rocess monitoring

>

consumption

border of

| process steps to

| be monitored

The question is:

Where can you
A collect data
A gather information
A monitoringrocesses

Packaging processes need
to be automated.

Relevanprocess
parameters need to be
identified and must be
described by means.
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= transporting = sealing = secondary

= forming packaging

= dosing = transporting
= |ogistic

essential
process step
creating seal quality

> checking quality>

either you check quality
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= transporting = secondary

= forming packaging

= dosing = transporting
ultrasonic sealing * logistic

\ 7 N7

single point
to receive data about
sealing process quality

> checking quality>

» 4

you create quality and
monitor your processes
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Fundamentals of ultrasonic welding technology 7 Ultraschall

Ultrasonic weldnges mechanicalundvaves (vibrations)create
frictional heat resulting in melt to create molecular bonding thru diffusion ot [Hz] frequency
molecules, entanglement of molecular chains and physical/ chemical

adhesion a[um] amplitude

F[N] force

Frictional heat is a result of t[s] time

A small deformatioat high speed = friction within molecular chains
A interfacial frictiorr friction between contact surfaces

During an ultrasonic welding process mevhmateais of an ultrasonic
frequenciwithdefine@mplitude, forceF andduratiomis applied
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How does ultrasonic welding work?

Ultrasonieibrations = mechanical vibrations

J>

Creataleformation within the material (plastic)

J>

Creatdriction within thmlecules chains

g

Creatdriction between the contact areas

g

Frictiondleat creates melt

g

Meltcreates bonding withimtleéecular chains by diffusi
and entanglement
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Fundamentals of ultrasonic welding technology
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A Heais created only within material at the seam
A Contact surfaces of material and ultrasonic toolfemperature Distribution

remain cold

Ultrasonimols remain cold

> I

Materiainelts down rapidly
Meltingind bonding at same time due to vibr

>\

a'[i@ﬁC1|

T film outside

T seam inside

fim1 film2

heat contact sealing

fim1 fim2

ultrasonic sealing

T seam inside

T film outside
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Weld process parameters and weld process window 7 Ultraschall

Ve

A Amplitude [um]
A Setting [%)] at generator

AMPLITUDE TIME | ENERGY POWER POWER Distance ry
[um /%] [ms] 131 PEAK [W] a[wW] [pm]

A Ramp up of amplitude
A Welding force [N]
A Packaging machinery equipment function

switch off criteria

A Springs, pneumatic cylinders, electrical drives

A Preloaded pneumatic cylinder, controlled via. proportional
Herrmann Top Seal Module (TSM)

A Programmed switch off criteria:
A TIMEhY
A ENERGY [J]
A POWER [W]
A DISTANCE [pum]
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Weld process parameters and weld process window 7 Ultraschall

Ve

A Amplitude [um]
A Sett'ng [%] at generator ultrasonic welding process parameter

TIME | ENERGY POWER WER  |Distance relativ
[ms]

AMPLITUDE POWE
[um//%] [J1] PEAK [W] aIW] [um]

A Ramp up of amplitude
A Welding force [N]
A Packaging machinery equipment function

TIME programmed | programmed limit MIN limit MIN limit MIN limit MIN
vvvvv value limit MAX limit MAX limit MAX limit MAX

switch off criteria

A Springs, pneumatic cylinders, electrical drives

A Preloaded pneumatic cylinder, controlled via. proportional \,\

Herrmann Top Seal Module (TSM) 2’;:: ;
A Programmed switch off criteria: . [cycle 3
A TIMEg :
A ENERGY [J]
A POWER [W] T
Ei#E> % Es TIME (ultrasonic off)

A DISTANCE [pum]
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Ve

A Amplitude [um]

A Setting [%] at generator

ultrasonic welding process parameter

AMPLITUDE
[um /%] 131 PEAK [W] ZIwW]

TIME | ENERGY POWER POWER [Distance relativ
[ms]

A Ramp up of amplitude

programmed limit MIN programmed limit MIN limit MIN
vvvvv limit MAX value limit MAX limit MAX

A Welding force [N]

switch off criteria
m
z
m
P
(9}

A Packaging machinery equipment function

A Springs, pneumatic cylinders, electrical drives

A Preloaded pneumatic cylinder, controlled via. proportional v
Herrmann Top Seal Module (TSM)

A Programmed switch off criteria:
A TIMEhY
A ENERGY [J]
A POWER [W]
A DISTANCE [pum]

cycle 1
cycle 2
cycle 3
1
1
1
LS
—>
1
[iime |
1
Ei=E=E =k ==
switch off criteria
LEL#EL ENERGY (ultrasonic off)
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Weld process parameters and weld process window 7 Ultraschall

Ve

A Amplitude [um]
A Setting [%] at generator

AMPLITUDE TIME | ENERGY POWER
[um /%] [ms] 131 PEAK [W] ZIwW] [um]

POWER [Distance relativ

A Ramp up of amplitude
A Welding force [N]
A Packaging machinery equipment function

limit MIN limit MIN programmed

progr:
ECVER limit MAX limit MAX value

limit MIN
limit MAX

switch off criteria

A Springs, pneumatic cylinders, electrical drives

A Preloaded pneumatic cylinder, controlled via. proportional valve at .

Herrmann Top Seal Module (TSM) Mew= [ra

A Programmed switch off criteria: ros
A TIMEh{ — T
A ENERGY [J] = el
A POWER [W] e .
A DISTANCE [um] i tims]
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Ve

A Amplitude [um]
A Setting [%] at generator
A Ramp up of amplitude
A Welding force [N]
A Packaging machinery equipment function
A Springs, pneumatic cylinders, electrical drives

A Preloaded pneumatic cylinder, controlled via. proportional valve at
Herrmann Top Seal Module (TSM)

A Programmed switch off criteria:
A TIMEhY
A ENERGY [J]
A POWER [W]
A DISTANCE [pum]
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