CASC Spring Meeting: “The Missing Middle”

High Performance Computing

Implementation & Challenges
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Who Is Plastic Technologies, Inc.?

The global thought and technology leader
for plastic packaging

» Confidential and independent
development resource

« 50 Packaging Professionals

« 100+ Corporations/Brand Owners
« 100+ U.S. and International paten
* Locations in NA and Europe

* Broad spectrum of experience

« Knowledge of all markets ) \
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Some of PTI’s

v'Contour bottle - shaped PET CSD
package

v'PET long-neck “Pasteurizable” beer
bottle

v'PEN and PEN-blend bottles

v'Bio-Derived Resin Blow Molded
bottle - PLA

v'Bio-Derived resin PLA and cotton
composite bottle

v'Hand held ergonomic closure
removal device — TorqTraQ® device

v'Blow-molded multi-chamber bottle

v'Opaque PET container

PTI confidential

v'First approved food grade PET
material from curbside collection

v'Blow-trim process heat—set container

v PET bottle produced from 100%
curbside collection material - food-
grade

v'Compression-molded preform

v’ Recovery of plastic from commercial
wire cable

v Agglomeration as a separation
technology

v'Upside-down ketchup bottle



i, A7
. AmeriStar
Winner

DuPont Awards for
Packaging Innovation

PTI confidential
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Market research samples

725K Hunt’s Ketchup 300K Bobble Bottle
Bottles Market Launch

PTI confidential

1MM+ 160z CSD
Market Study
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Internal Software Development:
Virtual Prototyping™ Software

We Package Solutions®

...through innovation, technology and service
Contact

Partners Company

Products Training

Technology Development
Virtual Prototyping™ Modules 7

Quick Links

* \Virtual Prototyping™ Modules

* Finite Element Analysis

PTI introduces its Virtual Teagpevstwrs (C)

Prototyping™ modules that, in just e
a few mouse clicks, can design @ b [ONUNNNN i
preform for your container and wl

take it on a virtual trip through a =3
blow molding machine. ol

The output for this program is an
excellent input for FEA models of
the blow molding process. : Y

Thithoe

Engineering Services

Material Development

Product Development

Technology
Development
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Oven Profile Editor
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VP ™ Web Interface

Oven profile type: ) sB01-2 B 5BO2-2
Initial preform temperature (°C): |21.UU |

COwverall power: |Tr'[J.L'|[J |%

Lamp Oven 1 % Oven 2 % Oven 3 %

= o Jo O] o Jo 0|
o [ Jo Ol  Jo O] o O]
P e R | e oo R | oo .

s [ Jw gl |mmm 2 o g | 2 o pes |
5 2 Jwv o | 2 Jw @0 | 2 Jov @0 |
e 2 | @i | — 2 |wv @l | -
3 [z Jow m[ss | 2w mfss |- 2 Jww [ilss | —
2 [2_Jwv @0 | 2 Jov @i | — 2 |w ms |-
12 e @l [ 2 Jov @i | — 2 |w Fs |-
Cycle time (0-9 sec): 3.60 |
Bottles/hour/cavity: 1000
Step D 01 02 03 04 05 08

Heat Equilibrate Heat Equilibrate Heat Equilibrate
Air velocity (m/s) 3.00 | |3.00 | |3.00 | |3.00 ||3.00 ||1.00 |
Airtemperature (*C) |45.0 | |45.0 | [45.0 | [45.0 450 | |25.0 |

« Setup a Web Interface with Menus for different Functionalities
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VP™ Blow Molding Module

Preblow air activation: Opro OP1 ®pP2 CpP3 Ors OrPs Oprs OPT
- Degree of sequential stretch (0-1):
Graphlcal OUtpUtS PET resin LV. (0.5-1.0):
Cwerall slippage factor (0-1):
Stretch speed (0.5-2.0 mis):

. Cut height Iocations (digitized) (0-101): |25 | |50 |75 [[101 |
d ComprehenSIVe Export Data WView MDE View Stretch View Crystallinity Simulation Report Wiew 30 Bottle Download 30 Viewer Program
Bottle Ref. WAL THICKMNESS (M)
automated report CIESEg I IR e
generated within PO E EEEE for
:
minutes I Rt L R ==cRERERRRR R R R R
[6lsos g :T:-in- T~ 20
I E R S L
[Py ST Ty o b g0 MDEVeBBED |
[ N e B S = 30TR
» Export Data for FEA [hos| 3131300250001 o e
. . - :Qilii:“:“x &5 P
(Simulia) [hosy: S ai2inn 3 sl . FET
I R SN L .
:\§:<:Q"\:i‘ i) Lo
RN NI —]
IR OSANN
- R AN =
227 NN AN N :
NI T A0 .
RIS =
\\\‘\C‘\ \\\\ 35
ARSI
NRRPNK
\{&:
Overall Power =86.0% RERERE
(> : Lamp Power E—— R
(] - Preform Location . :-:::::::l:: -------- I::--::::::l: ::::::l:
0o 05 1.0 15 20

PREFORM & BOTTLE WALL THICKNESS
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Case Studies:

 Objective -
— Eliminate aesthetically &4
unacceptable logo
bulging without adding
weight

e Solution

— Analyzed line to
determine root cause
was a pressure filling
Issue

— Utilized FEA to test and
optimize design concepts

— Validation testing,
technology transfer, and
commercialization
assistance

Absolute Pressure (psi)
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pres_movies/14g_CavityChange.mov
pres_movies/060113 500mL H2O_14g.mov
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Develop Relationships to minimize iterations

Top Load Strength Co-relation with Sidewall Thickness (cavity change)

20 -
y:

~17 :

- 1748.9%*°F

§14 RE=-9993

31

Q

P8

5 | | | |

0.1 0.11 0.12 0.13 0.14 0.15 0.16 0.17 0.18 0.19
Sidewall Thickness (mm)

» Use co-relation to better target your required container weight
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As a supplier... Need to provide what they need

P&G’s Global Business Services

Transforming the way business is done

Virtualization
Replace physical product mock-ups with virtual reality applications

* Consumers: focus group mock-ups replaced by virtual designs
* Customers: virtual shelving & displays to test, learn and wow!
Engineering & Production: product modeling tools
Virfual Solutions Tools were used on all toap tier Initiatives

© 2011 PTI This document is proprietary and cannot be reproduced without the express written permission of PTI
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Innovation in Small Firms

« Key Contributor to Growth & Profitability

« Development of Intellectual Property/trade secrets or license
able technology

« More Holistic View, involvement in all aspects of business
« Engineering Simplifications vs. Brute Force
« Best use of available resources

© 2011 PTI This document is proprietary and cannot be reproduced without the express written permission of PTI 5--14
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IT and Engineering Software

 Need to embed software engineers into the workflow of non IT
based companies

« To improve efficiency and data mine knowledgebase
 Documentation and Case Studies
« Exploration beyond Experience

© 2011 PTI This document is proprietary and cannot be reproduced without the express written permission of PTI 5--15
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Challenges

« Large Models
« Complex Setup & Analysis
 Intelligent Experimentation Needed

© 2011 PTI This document is proprietary and cannot be reproduced without the express written permission of PTI
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‘hJ iThe mnodel database has been saved to "C:\Documents and Settings\d.applegate\Desktop\Quick Jobs\Supercomputing CAEN48 Hold Injection Cavity.cae". A
IEH\Tcﬂ:al number of nodes: 72315952

|
| Total number of elements: 45993942
797816 linear hexahedral elements of type C3DSR
45183646 guadratic tetrahedral elements of type C3D10
| 12480 linear wedge elements of type C3D6
35760 elements have been generated on part: Full Assembly-12
|The job "48_CavityMold" has been created.

The model database has been saved to "C:\Documents and Settings\d.applegate\Desktop“Quick Jobs\Supercomputing CAEN48 Mold Injection Cavity.caes"
|Application restarted after 71 minutes of idle time. the license will be checked within the n 3 minutes.
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Help Needed!

« Access to high performance computing at reasonable cost
« Ease of Access
« Eliminate Need to Upload / Download gigantic files

© 2011 PTI This document is proprietary and cannot be reproduced without the express written permission of PTI 5--18
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Summary

« Developing Simulation Capabilities is Critical to Survival and
having competitive edge

* Need to combine Engineering and Programming Skills

« Use avallable resources to determine and map need

* Need to develop models from available knowledge

* Need to protect Intellectual Property

« With proper feedback, accurate models can be developed

« User-friendly Interface & Speed

« Resource Challenge to keep pace with available technology
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