






 

 
 

Fig. 3. Model of top load during bottle closing by plastics caps 
4. Experiment results 
 

Based on the experimental objectives and the change to the bottle model geometry, in the 
results were obtained deformation (displacements) in the “p” force direction, which is presented 
graphically in Fig. 4. The  absence  of  the  reinforcing  rib  in  the  area  of  the  bottle  neck causes 

 

 
 

Fig. 4.  Different values of bottle deformation obtained in Abqus simulation, and maximum displacements( MD), 
depending on the bottle type construction (with ribs and without ribs) and a different value of wall thickness 
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 a relatively large accumulation of distortion and increasing the value of displacement (MD) of the 
top bottle area, with decreasing wall thickness “g”. Modification of the bottle geometry by ribs 
decreases the values of displacements and their more extensive distribution of to the rest bottle 
body and in final results minimizing distortion. The state of excessive movement around the neck 
area give negative affects for the filling and closing the bottle during real manufacturing 
conditions. 

Adopted initial criterion of shipment at a maximum level MD=0.25mm is met for the bottle 
without ribs and a wall thickness g=1.2 mm, while the bottle with the rib meet this criterion for 
g=0.8mm. Reveals here a clear effect of additional reinforcing rib on minimizing deformation in 
bottle neck area. The greatest effect of the presence ribs to increase the resistance to deformation, 
it is noted for the bottle minimal considered wall thickness of g=0.6mm. A difference in 
displacement is 1mm. For increasing the wall thickness (g = 0.8; 1; 1.2mm) differences in two 
kind of bottle construction – sequence are: 0.9; 0.8; 0.7mm (Fig. 4). In addition, the presence of 
the ribs substantially minimizes the use of polymeric material (approximately up to 30%) and lead 
to manufacturing the bottle while maintaining the criterion MD=0.25mm. Also, it affects the 
overall energy efficiency improvement in extrusion blow molding process. The wider energy 
efficiency criteria described in literature [5, 6]. 
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Fig. 5.  Value of maximal displacement for bottle without and with ribs  

 
 
5. Final consideration and summary 
 

The process of blow molding is a highly effective process of forming and packaging products 
of technical with different geometries. However, the only proper form of packaging design can 
provide to meet certain requirements, including those resulting from mechanical loads. 

In order to meet specific guidelines related to maximum bottle deformation occurring during 
the closing container by flip-top closure, there is often a need to modify of the bottle design. 
Modifying of the construction should not be complex. Very often the adding ribs geometry effect 
of increasing resistance to deformation. In the present case it has been clearly shown. Activities 
related to the modification of the bottle construction are desirable because it will give no need to 
thicken the bottle wall to meet resistance demand on axial deformation. Also lead to saving 
polymer material consumption. Abaqus CAE software is useful tool in this case to the evaluation 
of initial bottle features which required meeting in real line production manufacturing. 
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