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CPG Design Issues
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How Simulation Drives Sustainable Design

» Simulation enables Designers to investigate:

> Material reduction — Lightweighting

> Material replacement — Recycled materials
> Package design alternatives

> Process optimization

O
N ®,
plantbottler

up to 30% plant-based
100% recyclable bottle

redesigned plastic,
recyclable as ever.
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The Eco-Shape(R) Bottle

A better bottle for you and our environment!
Sip smart

At Poland Sprina® Brand Natural Spring Water, we're
committed to providing our customers (you) with healthful
beverages. But semetimes making a difference isn't just
about what we put into the bottle. Sometimes, it is what we
take out.

The recyclable Poland Spring Half Liter Eco-Shape® bottle is
not only less impactful on the environment, it's purpasely
designed to be casy te carry and hold. And because it's
lighter, it requires less eneray to make - resulting in a
reduction of CO2 emissions.

Our Eco-Shape® Bottle...

« is made with an average of 30% less plastic versus
comparable size carbonated and non-carbanated
beverages.”

features  label approximately one-third smaller.
is mere flexible so it's easier to erush for recycling.
is easier to carry.

At Poland Spring, we think change is good, but change for the
sake of the environment is even better. We invite you to
discover the Eco-Shape® bottle from Poland Spring—the

Poland Spring®
A little natural does
alotof good
Hol

A

A3
Recyclable bottle
Is made with up to
y U

30% less plastic*

Features alabel
approximately
one-third smaller
than our previous
label
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easier to erush for
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Lightweighting

» Reducing the amount of material to save: Weight, Money, the Planet

> Real-world workflow combining CATIA, Abaqus, Isight, and SLM (SCE and SEE) to showcase the
full strength of our solution

‘ Standard Bottle \ DesignerViewpoint:
‘ 0.11b } @

g 2

e

2 2 ‘ |
A\ DASSAULT  IFWEasktheright questions
DS S1 ULIA DS SYSTEMES ' wecan change the world.



3DS.COM/SIMULIA® Dassault Systémes | Confidential Information | 11/21/2014 | ref.: 3DS_Document_2012

<
Lightweighting Customer Reference amcor

INSIGHTS May-2010, “Lighten up! Amcor Uses Realis

tic Simulation to Stay on
Top in Plastic Container Market’ —————
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CPG Design Issues

#2 Capturing advanced simulation for use by non-experts

» P&G do this through their Virtual Packaging Simulation System

> Structural loading
> Sealing

> Blow molding (BOWS)

> Conveying (VRT)

2
2SS SIMULIA

¢ Products Industry

ABAQUS FEA and ABAQUS FEA and ABAQUS FEA and ABAQUS FEA and ABAQUS FEA and ABAQUS FEA and ABAQUS FEA and The Consume

Objectivel  Technolo

Typical Plot from JobManager
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+ Evaluate + Structur
. AutoSeal
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Software simulates bottle performance
The virtual Package Simulation System (VPS) is a tool for engineers
designing and manufacturing plastic bottles

The systemn, based on Abagus FEA software, analyzes the structural performance of
plastic bottles and puts them through simulations that determine ifthey will perform
as required. The software was developed by Proctor & Gamble, Cincinnati, but will be
s0ld and semviced by Stress Engineering Services Inc, Mason, Ohio. The software
handles analyses for meshing and modeling load cases so designers need anly
submit bottle geometries to generate a prediction on bottle perfarmance. The
software's four modules include a Vitual Race Track which simulates how bottles
perform on standard bottle conveyors. A structures module simulates how packages
perfarm under standard loading conditions, including filing and shipping. A Bottle
Optimal WWeight module optimizes HDPE plastic usage for extrusion blow molding and
ensures the bottle meets loading specifications. And Autoseal anakzes seals, letting
designers see where they wentwrong and have 10 improve

The ¥irtual Package
Simulation predicts results of
blov molding with colors that  Virtual Rate Track puts bottes in
indicate wall thickness. The  motion on a digital filling line to see
Bottle Optimal Weight  how they travel when empty and full.
module optimizes plastic use
while ensuring strength.

‘ABAQUS for Package Development at Procter & Gamble,” P&G — AUC 2002
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CPG Design Issues

#2 Capturing advanced simulation for use by non-experts

» Coca-Cola have developed a Virtual Packaging System (VPS)

“Evaluation of Beverage Packaging Designs Using Abaqus,”
Coca-Cola Beverage — SIMULIA-China RUM-2010

VPS BASED ON ABAQUS CAN EVALUATE DESIGN ALTERNATIVES QUICKLY AND
SHORTEN TIME TO MARKET, REDUCING EXPENSIVE TRIAL-AND-ERROR
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Package Manufacturing

Deep drawing Expansion  Top necking
Aluminum Bottle Forming

2
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Metal Can Forming

simuleon

4

Glass Bottle Manufacture
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Package Processing

Step-1:: Increment 0: Step Time = 0.0

S5tepl:BC Frams: 0O

EVAVE, Presaure
(Avg: 100%)

Sealing

Tty
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Opening/Dispensing
—

Pressurization
Top load Squeeze

Tip / Stability
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Procter & Gamble
"ABAQUS for Package Development at Procter & Gamble," AUC-2002

Abaqus for Package Development

‘ABAQUS was first used at P&G in 1985.... Now ABAQUS is widely used in P&G around the globe. P&G
has embraced the technology and sees its strategic importance for achieving better solutions and
ultimately better products for the consumer in less time.”

Top Load Empty and Vacuum load case results for Torengos
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Procter & Gamble

Procter & Gamble Selects Dassault Systemes as Enterprise Simulation Partner

“It is our goal to make the benefits of realistic simulation available to a broader range of users than
previously possible. SIMULIA SLM will help our global teams accelerate innovation by providing access to
simulation tools, validated processes and corporate knowledge bases throughout the product lifecycle.”
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Generic CPG V6 screenshots
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Tetra Pak

“A Finite Element Model For Simulations Of Creasing And Folding Of
Paperboard,” STFI-Packforsk, Karlstad University, Tetra Pak, AUC 2005

» Paperboard Carton Manufacture

Creasing

Top layer /
Widdle layerz /
Bottom layer /

Paperboard structure
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Tetra Pak
“Simulation of the Forming Process of Liquid Filled Packages Using CEL” SCC 2009
Package Filling

“CEL simulates the deformation of the packaging material,
the fluid and the interaction between them within a single finite element model”

Packaging material tube
The packaging material
is sterilized Inlet system
K: ’ The tube is filled with
y the product
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Tetra Pak

INSIGHTS Jan-2011, “Packaged for Freshness with Realistic Simulation”

 comas s | [

Packaged for Freshness
with Realistic Simulation

Simulation of material and fluids with Abaqus F_EA
helps decrease development time v@ile improving
quality of innovative aseptic packaging
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Tetra Pak
“Origami with Abaqus,” SCC-2010

Paperboard Carton Manufacture

“Tetra Pak successfully use advanced simulations, customizations and optimizations techniques as
integral part of the design process of the forming units for our filling machines.

The use of these techniques allows us to optimize the forming process, to reduce the design time,
to have more control on the entire process improving the quality of the final products.”
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Alcoa ALCOA
Closure System Bottle Cap Redesign

“ SIMULIA engineers’ expertise saved months of expensive, time consuming empirical testing.
Abaqus FEA computer-aided design process reduced our typical redesign cycle by 50 percent or
more!”

> Obijective
> Predict sealing performance
> Predict over stressing of the parts
> Predict torque requirements

l 50% REDUCTION IN REDESIGN CYCLE '
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Retort of Sealed Bottles during Sterilization

> Sealed plastic bottles soften and swell during retort

> Internal pressure depends on deformed shape, temperature, vapor pressure of

contents, and headspace
» Design objective:

> Design a container shape
that minimizes material and
performs well during retort

2
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Cool-down

A
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Cocztely

The Coca-Cola Company
“Aluminum Bottle Forming Simulation with Abaqus,” SCC2009

Aluminum Bottle Forming Simulation with Abaqus

“‘Solutions developed through Abaqus/Explicit simulations were implemented on a bottle pilot
production line, resulting in the reduction of the package’s development time of about 75 percent,
combined with a 50 percent reduction in cost.”

75% REDUCTION IN PACKAGE
DEVELOPMENT TIME
50% REDUCTION IN COST

| | ‘ | ,‘
é necking stage . / \ \ : / V“;mm
Necking and Expansion
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Silgan Containers

INSIGHTS May-2009, “Silgan Containers Uses State-of-the-Art Simulation
Software to Increase Speed-to-Market by Predicting Can Performance”

“Silgan is using Abaqus to evaluate the physical behavior of its design
concepts. As a result, Silgan is able to remove as much as three- to six-
months from the 2Sia ase and thousands of dollars in tooling costs.”
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Corus corus
“Using Abaqus/Explicit In The Development of a New Can Concept,” AUC 2001

» Metal Can Forming e

P é
| |

1st operation 2nd operation

Excessively sharp wrinkles are very
difficult to iron out in a 2nd operation:

L
(lid flange strip) :
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Glass Service Improve BV A
"Advanced Simulation of 3D Glass Bottle Forming,” AUC 2007

Reduced Time and Cost of Bottle Blow Molding with Realistic Simulation
Solutions from Dassault Systemes

‘SIMULIA’s expertise and Abaqus FEA software make it possible for our customers, such as Bormioli
Luigi, to save money and shorten time to market for boutique glass designs like perfume bottles.”
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Instituto Tecnologico de Aragon

“Design of Different
Types of Corrugated
Board Packages
Using Finite Element
Tools,” SCC 2009
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Kimberly-Clark
Data And IP Management &

IMULIA Realistic Simulation News Jan-2011, “Simulation Lifecycle Management
Solves the Hard Challenges of “Soft” Products”

Customer Viewpoint

Simulation Lifecycle Management
Solves the Hard Challenges
of “Soft" Products

Chris Pieper, Rssociate Research Fellow, Kimberky-Clark Corp.
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CPG Strategy

INSIGHTS May-2009 “Strategy for Sustainable Innovation in Consumer
Packaged Goods”

) . s O | e
b S I M U L |A IS eXeCUtI ng On a Strategy for Sustainable Innovation in %:i_:.::: ‘| |
. . . Con;umer Pack_agedvcrsopds o o Eﬁﬁ%« \.
multi-year simulation e et = T
< |

strategy for CPG
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Why DS and SIMULIA for CPG?

Complete Solution

Realistic simulation with Abaqus technology
Process Integration and Optimization with Isight
IP management with SLM

Simulation for designers with DesignSight

>
>
>
>

Long-term commitment to industry success

V6 Collaboration Environment

» Strategic collaborations with key customers

» Continued improvements to all product lines —
Abaqus, Isight, SLM, DesignSight etc.

\" simuleon

2 P, , ,
M\ DASSAULT | IFWEasktheright questions
DS Si ULIA DS SYSTEMES ' wecanchange theworld.




Document_2012

3DS.COM/SIMULIA® Dassault Systemes | Confidential Information | 11/21/2014 | ref.: 3DS

\" simuleon

SIMULIA for Consumer Packaged Goods
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