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Bottle Making Process
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Gob Forming Models
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Container Forming Modeling
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Goals of Container Forming Modeling Effort

Inverse parison design
Improved blank mold design and cooling strategies
Investigation of problem areas during forming process:
A Large variation in container thickness
A Non-uniform temperature distribution
A Poor parison design
Determine regions of high stress intensity
Evaluate sources of high stress intensities and develop
strategies to eliminate regions of potential check
formation



Press & Blow Forming Process 9
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Mold/Plunger Side Heat Transfer

Heat Flux Cycling on Mold/Plunger
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Heat Flux Cycling on Mold/Plunger




Typical Container Forming Model
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Typical Bottles Previously Simulated




Typical Wall Thickness Distribution Predictions
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Comparison of Wall Thickness Distributions
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Why Doesnot 1t Al we



Outstanding Forming Modeling Issues

AFundamental understanding of glass/mold heat transfer
and the effects of mold lubricants

AAccurate material properties

ANumerical limits (mesh size/time step)

AFl uid dynamic (fislipo) condi i
ARadiation modeling during forming

AViscoelastic stress development and defect formation



Heat Transfer Boundary Conditions

Most studies assume a combination of the following:

APerfect contact between mold and glass

AHeat transfer coefficient between glass and mold is constant

AHeat transfer coefficient usually based on overall heat balance rather
than local conditions

Glass to Blank Mold Heat Flux Expressions

1.2x10%

——— Perfect Contact - Cast Iron

— Experimental Data - Cast Iron

0.8x10° Perfect Contact Constant Contact
Assumption Conductance
Assumption

Flux, kW/m?

0.4x10*

0
5 1.0 1.5

Time, Seconds



