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Tetra Pak 

ÁProcessing Solutions 

ÁPackaging Solutions 

ÁDistribution Solutions 
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The Packaging Line 

Tetra Cap Applicator 

Tetra Straw 
Applicator 

Tetra Film Wrapper 

Tetra Conveyor Flexi 

Tetra Cardboard Packer 

Tetra Pallet Magazine 

Tetra Pallet Loader 

Tetra Elevator 

Tetra Pak 
A3/Flex 

Tetra Package Conveyor 

Tetra Helix 

Tetra Handle Applicator 

Tetra Film 
Wrapper 

Tetra Unit Conveyor 
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Filling Machines 

ÁComplexity, more than 25000 components 

ÁCapacity up to 30000 packs/h 
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The Aseptic Filling Process 

Packaging Material 
Reel 

Packaging Material 
sterilization 

Packaging Material Tube 
Forming 

Product Filling 

Semi-finished package forming, 
transversal sealing and cutting 

Longitudinal Sealing 

Final folding. The package is given 
its final shape  

Packaging Material Drying 



{99 ²I!¢ ¸h¦Ωw9 aL{{LbD U2U Conference 

The Market and trends 

Á150 markets world wide 
ï{ƛōŜǊƛŀΣ aƛŘŘƭŜ 9ŀǎǘΣ ¦{ Χ 

 

ÁLocal conditions 
ïEnvironment (Temperature, humidity, water quality 

etc.) 

ïOperator skill 

ïProduction Capacity 

 

ÁDemands on our products? 
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Design Process 

ÁAbout 400 Mechanical Designers working 
daily in Pro/Engineer 
 
ÁRobust Design/6 Sigma 
ïImplemented and mature in some areas 
ïDevelopment of physical test methods 

 

ÁLarge Gap in the areas of 
ïDrawing Specification Control 
ïProduction Quality Control 
ïGeometric Variation Management  
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GD&T standard at Tetra Pak 

ÁToday 

ïOptional to use GD&T 

ïNo standards or guidelines of how to use GD&T to 
fully specify parts/assemblies for production 

 

ÁGD&T adviser we hope will help us here. 
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Objectives ς TAE Deployment 

 

 
ÁControl tolerances in 1D assemblies using a 

statistical approach not only worst case 

 

ÁCreate awareness of how geometric variation 
influence the mechanical design 

 

ÁCreate a guideline for handling tolerance analysis 
at Tetra Pak 

 

ÁTrain 30 Mechanical Designers in TAE 

? 
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Why did we choose TAE? 

ÁEasy to use tool 

 

ÁFully integrated in Pro/Engineer 

 

ÁAnalysis data stored directly in model 

 

ÁStatistical approach 

 

? 
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TAE complexity 

CETOL - Define & 
Run Analysis.  
Process results 
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Mechanica - Define 
and run static 
analysis on 
component level 

Mechanica- master the 
definition of constraints 
in component and 
assembly level.  Abel to 
verify and process 
results 

TAX - Define & Run 
Analysis.  Process 
results 

Mechanism -
Define & Run 
kinematical 
studies 

Mechanism - 
Define & Run 
dynamical studies 
and process 
results 
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Deployment plan 

ÁPhase 1 ς Evaluation and Working Methods 

 

ÁPhase 2 ς Communication 

 

ÁPhase 3 ς Training 
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Evaluation and Working Method 

ÁEvaluation of software complexity and 
limitations 

 

ÁReal Case Pilots 

 

ÁDocumentation 
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Communication 

ÁAwareness Seminars 

ïManagers 

ïProject managers 

 

ÁNewsletter 
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Training 

ÁTraining Material 

ïVery good to start out from tolerance analysis and 
problem solving 

ïMore on identifying where TAE is useful (best 
practice) 

ïMore on changing design based on tolerance 
analysis result. 

 

ÁExecution 
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Real Case ς Pilots 

P1 - Tension Holder P2 - Knife Slot P3 ς Counter Roller P4 - Valve 

Red InC Project ς 
Inductor Wall 
Thickness 

ÁVerify TAE in Tetra Pak Design process  

ÁTAE complexity and limitations 

ÁEstablish and validate workflow  
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Pilot 3 ς Counter Roller 

ÁModelling 
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Pilot 3 ς Counter Roller 

ÁConclusion 

ïModel suitable for TAE 

ïMeasurement only effected by dimensions and 
tolerances in 1D 

  

The largest variation contribution 
belongs to the component 3020070 
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Pilot 4 - Valve 

ÁModelling 
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Pilot 4 - Valve 

ÁConclusion 

ïModel is not directly suitable for TAE 

ïMeasurement effected by dimensions and 
tolerances in 3D 

ïConduct CETOL analysis   

The largest variation contribution belongs 
to the component 1524236, dimension 4 
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Enhancement Request 

Á14 points submitted 
to Sigmetrix and PTC 

ÁNo showstoppers 
only improvements 
for increased 
effectiveness in TAE 
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Training material 

Á4 Best practice examples (Web) 

 

Á20 page guideline (Web) 

ïFundamental Statistics 

ïCauses of Variation 

ïTAE functionality 

ïCETOL vs. TAE? 

ïAnalysis and Result Evaluation 

ïEtc. 
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TAE Evaluation, Training and tutorial 

 

Á The tool is really simple to use and that is the most important success factor 
Á Self instructed (dimensions gets highlighted) that helps with the pick of the dimensions in the 

chain 
Á The tutorials were enough for me to get started with the tool. 
My recommendation is that every Mechanical Designer should use this tool in its daily work  

Mr Jasmin Hecimovic, Module Manager - Tetra Pak A1  
--------------------------------------------------------------------------------- 
 Pros 
Á Very easy and user-friendly: the user interface is lean and easy to use; 
Á By using the tool you can understand what dimensions must be shown in the drawing to 

optimize the tolerance chain; 
Á Fully integrated in Pro/ENGINEER: no need to define other constraints more than already 

defined in the model. 
Cons 
Á Only 1D analysis: the possibility to perform a 2D analysis would be appreciated. 

 

My recommendation is that every mechanical designer should use this tool. 
To achieve this target a training should be planned: the teacher can be another mechanical designer 
already skilled. 
  
 Mr Matteo Galloni, Module Manager, CV - Out - Feed 

P 
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Evaluation, Real Case Analysis 
 

ÁI have performed a tolerance analysis about Jaw 
System knifes and cutting jaws to analyse an 
interference issue. 
 
ÁIt has been easy to set-up the problem and to obtain a 

solution. 
 
ÁThe tolerance analysis works in a proper way with 

results according to my expectations. 
 
×It confirms my first opinion: it will be useful for 

mechanical designers during design or problem solving. 
 

 Mr Matteo Galloni, Module Manager, CV - Out - Feed 

P 
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Acceptance 

ÁOverall well received 

 

ÁFeedback from designers 

ïTAE is easy to learn and use 

ïGreat that TAE is directly available Pro/E 

ïFeasible to start without training 

ïGood guidelines including workflow and Tetra Pak 
examples which really gives you a helping hand! 

P 
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Outcome - What did we achieve? 

ÁAwareness 

ïWhy consider geometric variation? 

ïWhy use a statistical approach? 

ïWhen is 1D tolerance analysis sufficient? 

ïWhen and where is CETOL required? 

 

ÁTolerance analysis using TAE. 
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Reflection ς What did we learn? 

Á It is very different to deploy 
TAE compared with CETOL. 
 

Á Better understanding of the 
status of the organization  
 

Á What we need to have in 
place before full deployment 
of CETOL. 


