
 
 

 

Practical Container Forming Simulation 

In order to use simulation in manufacturing environment it is very important to 

integrate the simulation tools within the production workflow. Usually all companies 

use a professional CAD system and therefore all simulation tools must be able to 

interact easily with this systems. Furthermore the forming simulation must be able to 

compute the containers in 2-D (axis-symmetric), 3-D-part and full 3-D depending on 

the geometrical properties and switching the geometrical dimension should be no 

issue.

ogrid provides forming simulation software developed 

especially for the container glass industry. Nogrid 

software computes glass forming processes in 2-D 

(axis-symmetric), 3-D-part (cut 3-D model) and full 3D and 

allows simulating all kinds of glass forming processes, 

amongst others for container glass: 

 BB (Blow and Blow) 

 PB (Press and Blow or Wide Mouth PB) 

 NNPB (Narrow Neck Press and Blow) 

Nogrid pointsBlow solves the complete Navier-Stokes 

equations (continuity equation, velocity equations and energy 

equation) within the fluid. The glass viscosity depends on 

temperature as shown in Figure 1. Three standard viscosity 

curves are implemented and further curves can be added by 

the User.  

 

Figure 1: Viscosity depends on temperature 

In the container glass industry the glass composition and 

therefore the glass properties can vary, but usually soda lime 

silica glass is used. We used the standard container glass for 

the computations in this paper. The blank mold, the blow 

mold and the plug are replaced by an approximate heat flux 

boundary condition 

                  
  

HTC is the heat transfer coefficient, T is the glass 

temperature at the interface glass-mold and Tmold is the 

temperature of the mold. The heat transfer coefficient h used 

is constant over time, but if better experimental data is 

available this can be modified easily.  

The container geometry is created in a CAD (Computer-

Aided Design) system. The market for CAD software is huge 

and in most cases CAD vendors use their own format for 

saving and interchanging the data. Providing and maintaining 

all these formats turns out to be profitable, but fortunately all 

CAD packages support the well-know STEP or ACIS format 

to exchange the data between different CAD systems. The 

ACIS format supports faces and the STEP format supports in 

addition volumes. Due to the fact that the Nogrid software 

needs only faces in 3-D and edged in 2-D, the ACIS interface 

would be fine, but the STEP format provides in addition the 

possibilities to give faces a name already within the CAD 

system.  

 

Figure 2: Container imported using STEP interface 

The Nogrid software can import the STEP file including all 

face names. This is very important, because in that case the 

Nogrid software can connect all faces with the corresponding 

initial and boundary conditions and run the simulation without 

any additional user interaction. What does that mean? 
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Within the Nogrid pointsBlow software all kinds of container 

walls types are predefined using a unique name. For 

instance there is a wall type using the name PLUG. This 

PLUG type is connected with a set process data, which 

defines the initial position and temperature, the thermal 

conditions, the movement and the times for activating and 

deactivating. If Nogrid pointsBlow imports the STEP file and 

it find faces carrying the name PLUG, all the PLUG 

simulation data are connected to these faces.  

 

Figure 3: View on the PLUG faces 

Later during computation the PLUG faces will exactly do 

what is defined in the PLUG settings data. The PLUG 

settings data itself can be modified in the Nogrid pointsBlow 

GUI (Graphical User Interface). Figure 4 shows 

schematically the process steps that occur during the BB 

process and it is clear that the PLUG must be in its final 

position if the gob enters the blank mold and should be 

removed at IS time "Plunger Up off" shortly before the 

counter blow is switched on. The User can set the IS 

machine data easily within the GUI for all wall types and all 

thermal conditions as well.    

 

Figure 4: Steps during BB process 

If the User decided to inverstigate a modified geometry only 

the geometry has to be replaced. The simulation data can be 

reused (or simply copied to a new case, which is done in the 

software automatically). This is a big advantage of 

seperating  the geometrical data from the simulation data.  

Once the 3-D CAD geometry is imported the User can select 

the geometrical dimension of the model by simply . That 

means the User is able to run the simulation in 2-D (axis-

symmetric), 3-D part or full 3-D. 

2-D (axis-symmetrixc) means, the object remains unchanged 

if it is rotated around an axis. Because the 3-D problem 

reduces to a 2-D problem in that case (please refer to Figure 

7) the computation time is reduced significantly. In the 

example below the computation time for full 3-D is about 1-2 

hours whereas for 2-D it is abou 3-5 minutes. Internally the 

software cuts the 3-D model (which are 3-D faces) by a 

plane and as a result edges are generated. The edges will 

inherit all properties from the corresponding face and the 

edges construct the geometrical border for the 2-D 

simulation now. 

 

Figure 5: Gemoetry full 3-D 

Without changing the CAD geometry or modifiying the 

simulation conditions the User can simply switch between 

the different dimensions. In case of 3-D-part model (see 

Figure 6) only a part of the 3-D conatiner is computed. In a 

combo-box it is possible to select different rotating angles 

form 180° (half model) to the smallest angle of 60° (1/5 

model). The full 3-D geometry is cut automatically and the 

cut faces will inherit all properties from the full 3-D faces. 

Figure 6 shows the 3-D-part usinng a cutting angle of 72° 

and Figure 8 shows the related results.  

 

Figure 6: Geometry 3-D clip using angle of 72° 



 
 

 

Figure 7: Gemoetry 2-D (axis-symmetric) 

 

Figure 8: Results 3-D, 3-D-clip an 2-D (axis-symmetric) 

A further advantage of separating the geometrical data from 

the simulation data is that it makes it simple to add additional 

wall types to the simulation.  

For instance in reality a funnel is always used to ensure that 

the gob falls into the blank mold and not beside. In simulation 

the funnel walls are usually not required, because the gob 

position is well defined. But in cases where it is important 

that the gob is deformed and decelerated by the funnel, the 

funnel should be added to the CAD geometry. If the name 

"FUNNEL" appears in the STEP file Nogrid pointsBlow will 

activate the funnel wall type (see Figure 9 Figure 9), 

otherwise the type is ignored.  

As you can see in Figure 7 or Figure 9 additional faces for 

the gob are included automatically. These faces represent 

the shape of the initial gob geometry and the User can 

modify the shape and its position individually within the GUI. 

For instance if the User changes the gob weight, the length 

of the gob will change and the gob diameter is increase by 

the User the gob length will decrease correspondingly as 

well. 

 

Figure 9: A funnel appears if created in the CAD system 

As one can imagine the shape of the bottle can be each real 

3D shape. Also bottles with a handle can be computed. Thus 

there are no limits regarding bottle design and the User can 

test and evaluate a certain container  without restrictions.  

Summary 

Nogrid software allows glass container forming processes to 

be simulated in full 3D, in a 3-D part or in 2-D (axis-

symmetric)  in a very practicable time for all real container 

shape. The User can simply switch between the demsions 

without taking care of the underlaying geometry. The 

software will perform all neccesairy cuts automatically in the 

background  
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