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Abstract: Producing a glass container by the IS Machine forming process is a 
complex chain of events, which is linked to a great deal of parameters and forming 
variables difficult to be measured and controlled.  
Reducing the threshold of uncertainty (umbral de incertidumbre) of present fabrication 
method, as consequence of handling some of the forming tools far from being properly 
defined, like the mold equipment, represents one of the significant improvement 
provided by Modelling to the glass container manufacturing today. 
 
Nowdays Numerical Simulation packages, like the one supported by the pre/post 
processor GID coupled with the Heat transfer Analysis solver Tdyn, has become a 
powerful analysis and prediction tool, capable to conceive and create cost effective 
design works, as well as allowing to achieve a better understanding of the forming 
process complexity and its final output: the glass container.  
 
The present papers outlines the evolution of defining a piece of the mold equipment, by  
comparing the traditional way of just delivering 2D drawing works with the present 
approach of creating a final mold using the modelling techniques available within GID 
and Tdyn platforms. 
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INTRODUCTION 
 
The glass container manufacturing process supported by the IS machine has been 
widely spread all over the world along the years, since its first introduction in the USA 
early in the twenties of last century. At present it applies about 90% of the total 
production of glass container being produced worldwide. 
 
The mold  equipment plays a fundamental role during the container forming process. 
The set of mold equipment components contributes to give an ultimate shape to a mass 
of warm glass (1180-1120°C). Besides blowing the gob to its final profile, the different 
mold pieces contribue to removng a certain amount of heat from it, in order to increase 
the glass viscosity (~log 3 to log 7), without producing a severe damage of its glass 
surface, both side internally and externally, so that the finished product will be able to 
support  tensile stresses generated inside of it during its utilization. 
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To perform this rather complex task, the mold equipment is createdd following a set of 
empirical instructions, the Glass Industry's mold designers have learnt through many 
years of experience. 
Most of these deigning rules were established to built equipment for making, by means 
of B&B and P&B process, bottles and jars having a 0.6 or higher weight/capacity 
ratio⇒wall thickness of 3-5 mm, being produced at machine speeds not exceeding 10 
CR (pieces per minute), and were tensile stresses generated by internal or impact forces 
did not reach the barrier of 500-800 bars. 
 
 

NEW MOLD EQUIPMENT CONCEPTION 
 
This manufacturing scenario started to changed drastically when the mold equipment 
was being asked a couple of decades ago, using the NNPB process, to support the 
production of a glass container with 0.4 w/c ratio⇒wall thickness moving in the range 
of 1.5 mm, with the IS machine forced to run at 15 CR or higher, and capable to 
withstand tensile stresses trespassing the limit of 3000 bars. 
Under this high demanding forming requirements, many of mold equipment standard 
conception rules being applied up to then become useless, therefore a need for better 
understanding those thermodynamic laws governing the glass container forming process 
become imperative.   
 
The Classic way 
For generations, mold equipment has been conceived, designed and built using the 
conventional method of creating 2D engineering drawings that reflected the particular 
inhouse know-how of the forming process the Glass maker and today more often the 
Mold maker may have, adding some times just a brief identification of the type of the 
material to be used :  
 

-2D dimension drawings  
-Material selection (Graphite Spheroidal, Ductile Cast Iron etc.) 
 

                                                                                                                                             

 
 
  Fig. 1. 2D dimensional drawing of a Coca-Cola blow mold  
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The Modelling approach 
 
The Numerical Simulation (also called Modelling) consists of a computer model of a 
given part, which is loaded with input data reflecting its physical characteristics of the 
material (castiron), setting up of those boundary conditions (glass and machine settings) 
which define the forming process operation, and finally analyzed (heat transfer analysis) 
for specific results (gradient and temperature distribution).  
 
Previous simulation of the mold behaviour within the process environment by 
establishing the following data: 
 

-Geometric 3 D dimensions and IGES files 
-Material specifications as temperature dependable functions including: 

  Mass density 
  Thermal Conductivity 
  Heat capacity 
  Thermal expansion 
 
 -Glass gob temperature 

-Machine speed (duration of the forming cycle) and timing settings (ON and 
OFF degree values from forming events) 

 -Cooling wind main parameters (temperature, pressure and timing settings)  
 

 
 
  Fig. 2. 3D model  of a Coca-Cola blow mold  
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Final Results. 
 
The 3D model of the blow mold was created by a 3D Cad software and then imported 
into GID via an IGES file. Then it was converted into a FE (finite element) unit with an 
unstructured mesh and loaded with boundary conditions and problem definition. 
 
Finally it was analysed within the CFD (Computing Fluid Dynamic) environment of 
Tdyn, which calculated heat transfer analysis on a transient mode matching the real 
cycling condition of the forming process. 
 
 
            
  

                       
  

 
Fig. 3. 3D model mapping temperature distribution  

 
 

CONCLUSIONS 
 
Modelling techiniques offer a substantialy enhancement of the mold equipment design 
at the early stage of its development, supplying an excellent tool for helping the 
evaluation of its different elements within the contest of the forming process opening 
new ways to improve its perfomance. 
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