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In 2021 we sold more than 192 billion packages. https://www.tetrapak.com/about-tetra-pak/the-company/facts-figures



Our Vision
We commit to making food safe and available, everywhere
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Gemello Engineering supporting Tetra Pak . |
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@ Making Food and Packing is not Exac:tly R’_iockvé}ScienCe,wor IS It?

ROCKET e
PROPULSION -
ELEMENTS

E:ghr.h Edition

% R \-.t
/ ‘/
7, ‘ l.' a}‘:;
¥ RN
1Y N €

-

GEORGE P. SUTTON
OSCAR BIBLARZ

Well not exactly, but in fact, rockets is a spln off from butter making!
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4% Paper Material is hard to model.
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Impact on Nature

Impact on nature - Tetra Pak’s value chain®*

Food Transport

Agriculture ? production Energy

Agriculture Raw Matarial Converting Filling Retail —» Consumer —3 Recovery &

Extraction Production Recycling - -

.}H:f. Sugar cane
m

Land Forest 99% -

ores (] mining for
use 24 :ﬁmm
Fllmate RS Impact of sold equipment 57%
impact and transportation 35%

Cust

Water Paperboard & Plant-based Polymers o;:rgt'}":':s
use 85-90% 10-15%

Packaging material
end-of-life

Disposal (Landfill incineration) 74% Recycling rate 26%
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LEAD THE
SUSTAINABILITY
TRANSFORMATION

INTEGRATE
AND OPTIMISE
CUSTOMER
OPERATIONS

DELIVER FOOD
SAFETY AND THE
BEST QUALITY

INNOVATE
FOR CUSTOMER
GROWTH

STRATEGY
2030

CAPABLE

PRODUCTIVE
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Virtual & Physical
Capabilities
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Virtual & Physical
Capability gaps
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PM Sustalnablllty roadmap O&C technical roadmap PM Quality roadmap
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Virtual Capability roadmap/plan
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Physical Capability roadmap/plan

' b Roadmap Fiber barrier - Physical B
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3 -5 yr plan:

Competence
development
Recource needs
Technology
Specialist plan
TKH needs
Collaborations
Study participation
Investments
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A Capability roadmap

Tetra Pak’ G al ns

» Secure the Required Simulation Capabilities in Due Time
» Reduce Time to Market

» Increase Quality

» Proper prioritization

» Adress external partnership and competence centres
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History of Simulation at Tetra Pak
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A The journey to simulation driven development

Tetra Pak”

4 )
2019+2022: 59@ 2017-2020:
M&S strategy %@@ “Industrialization™
4 N Y ov of M&S
2011-2016: — L y
M&S. take a clear ' o 2012:
\_ role in the V&V ) p Central support started for
N Y advanced infrastructure
2010: ¢
M&S strategy Y s 50042010, ~N
s N / M \ Advanced simulation
<2003: ' \ 2006: takes off (full time
Explorations of g Introduction of \ specialized users) )
simulation areas | < HPC
and disciplines o i o

[ 1990: | S~ o 1984:

Introduction of Introduction of
Moldflow and CFD FEM elopment using Virtual /15
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A »  Simulation Method Readiness Level
Common maturity scale for simulation

SMRL 5: Certification and warranties, No physical test required

SMRL 4: System verification (all load cases), Ready for external field test

SMRL 3: Concept selection (comparison studies)
SMRL 2: Concept/Design support

SMRL 1: Idea generation, probability studies

Tetra Pak - Sustainable Package Development using 16
Virtual Modelling - Dynamore 18 Oct 2022



Virtual Virtual Virtual Virtual
Package Consumer Recycling

Converting Virtual Filling
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Collaboration Partners in Modelling & Simulation

« Experimental devices and tools for studying processes (in-situ)
« Thorough understanding and material characterisation of PM
« Verification and validation of the simulation models

[5G Ls-DYNA
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.’f‘t Y Developing Improved Paper Material Models every 5 year

“’& Tetra Pak

200 2010 2015 2020 2025

1st Generation (HILL)

I I I L]
-Massachusetts

Institute of
Technology

‘ TENSKAI’ 1 KUNGL
(LB Teousa
&, A4 HOGSKOLAN

3 Generation (EBT)

4™ Generation (KRM)

5t Next Generation (NEO) - &%«?/// .
:LMV Ao ore 18 Oct 2022




1  Polyethylene - protects against
outside moisture

-

Material database
Self developed application

2 Paper - for stability and strength
Polyethylene - adhesion layer

Aluminium foil - oxygen, flavour
and light barrier

B W

w

Polyethylene - adhesion layer

6 Polyethylene - seals in the liquid

£) Material Database for CAE 1.2 Suggestiona/Feedback, email: Fredok Lage  Enc Bargavist

e o » Specifically developed to
X handle packaging material
properties

» Support for different
CAE tools

» Properties covering
multiple key technologies
(forming, sealing etc.)

Matenad 1D 4745 mN SE Sioghall KMY Yemperature [C] * |0

Short Name 475 mN 5E Skoghall kM7 Maoistwre 0.0

= . e
ACTION: Material and Units

Descrption  Imported, replaong 475 mN CLOC Duples SE Skoghalt KM7

Confidential 1

Structural properties

Grammage [g/m*2] 32528 Thickness [micon] 513.9

= Mectananl proparties - HiEL

Bending force [mi)
Terssile stiffness, [kN/m]
Tersile strength [kN/m)
Terasile strain ot break [%)

Tensie energy absorption [¥m*2]

The need for standardized and common infrastructure increases with a growing community!
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Implementation of it all — Capping fast
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iy, Tetra Top Flipcap
- A' . One cap for two different package systems

y x
o TetraPak |

Il HW R ool

e — — Replace
screw cap
, with
Spring Spring

water. water. flip cap
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Fast model building

» Reusing materials and models
» \ery fast model setup! Cap

Displacement
movement
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Results from original model

Conttu fes/sepetervik/Documents/0200_PRO JECT _DOCUMENTS/Studies/FlipCap_CB/Tightness_External_for... 15.0
CPRESS General_Contact_Domain-Contact stress variabRsghelalosaludhcrement  0: Step Time=0.0: Frame 1
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Fast exploration of different scenarios

Deliver results, presentation
and new design in two days
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Implementation of it all — Pushing
modelling to the extreme




Complex folding
Material structure

Outside

1  Polyethylene - protects against
outside moisture

2 Paper - for stability and strength

3 Polyethylene - adhesion layer

4  Aluminium foil - oxygen, flavour
and light barrier

5 Polyethylene - adhesion layer

6 Polyethylene - seals in the liquid

Inside
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Complex folding Global model

Utilizing different lengiRgSs=1=s Explicit simulation
Large elements

NEr N

. o’

i o 0

)\ TetraPak”/
Vo
W e

\ 2) Sub-model

- Implicit simulation
- Intermediate element

size

3) Sub-sub-model
- Implicit simulation
- Small elements
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Double Folding of Layered Packaging Material

Focusro @gm%?g;gem%ﬁ%g

amore 18 Oct2022



A Folding of Layered Packaging Material
>=9  Adding a Slit

I
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a5 Folding of PMincluding slit in paperboard
‘\“’\Tetra.P‘ak/’

e’ Lamination and folding

Support for
damage modelling
in paper barrier

[——— Measure thickness
reduction of inside
polymer layer
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A Simulating Corner Dents is Possible
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Implementation of it all — Single-Use Plastics
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Simulation Driven Paper Straw Development
Capabilities have been used to simulate the whole value chain

e

Corrugation

Paper
models

e /

Distribution

Material Straw forming U-straw Equipment
\J \J \J \J \J \J \J \J
Storage Production Straw wrap Consumer
interface

Glue
models
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¢#a%  Focusing on the tip
<= Asmall change with a big impact

» New sustainable barrier is tougher to
open.

» With a Paper Straw it iIs even worse!

» Simulations and testing has solved the
problem!

’

mmm) |mproved product
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Simulated Opening Forces — New tip design

Opening Force [N]
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//\E)RY

0.002

0.003
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Collaboration with Dynamore




TOhvna

NIORE

Fluid Structure Interaction - Filling

0:d3plot : Tetra Pak forming : STATE 443 ,TIME 1.12517094E+00




Pressure, velocity and deformation

0:d3plot : Tetra Pak forming : STATE 2 ,TIME 1.00000 0:d3plot : Tetra Pak forming : STATE 2 ,TIME 1.

Fluid pressure Fluid velocity, Magnitude
>18000 >2
17000 1.88889
—— 16000 — 1.77778
15000 1.66667
14000 1.55556
13000 1.44444
12000 1.33333
11000 1.22222
10000 111111
9000 1
8000 0.888889
7000 0.777778
6000 0.666667
5000 0.555556
4000 0.444444
3000 0.333333
2000 0.222222
1000 0.111111
<0 <0

-No Value -No Value
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0:d3plot : Tetra Pak fo

Fluid pressure
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Collaboration with Dynamore

» Support from Dynamore is fast and
skilled

» LS-Dyna is efficient in parallelisation

» \Vert robust, leading to increased
productivity.

» — Future activities
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2.5 Take-Aways

a4 X
Tetra Pak

» Tetra Pak is maximising our positive impacts on nature and society
using modelling and simulation as a tool

» \We continue to push the limits promoting a culture of sustainability
everywhere.
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With Great Ability Comes Great Responsibility!
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L Tetra Pak®

PROTECTS WHAT'S GOOD



a4 x
), Tetra Pak

Thank youl!

Questions?
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