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Product Background 

 The algorithm of a numerical method for constructing the 

deformation of the granular material’s flow. 

 This algorithm developed to construct the stress, 𝝍, and 

velocity distribution field in the deformation region. 

 The coordinates (𝒙, 𝒚), stress variables (𝒑,𝝍) and velocity 

(𝒗𝜶, 𝒗𝜷) at each point could be approximated. 

 The stress distribution field and velocity distribution field 
was constructed by applying four of the most widely 

occurring elementary stress boundary value problems.  
 This algorithm was then applied to the extrusion problem, 

one of the most common processes in food 
manufacturing processing. 
 

 

 
Figure 2. Extruder Machine 

Application 

 The computational algorithm is useful for 
approximating the deformation for the flow of granular 
materials 

 Useful in technical handling and troubleshooting the 
equipment. 
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Inventiveness 

 Useful in designing equipment and structures, such as in 
granular transportation and storage. 

 Could prevent loss in production, extra labour, plant 
downtime, poor quality control, materials and unreliable 

processing with a proper designed equipment.   
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Mathematical 
Analysis 

Solving the 
equations 

governing the 
model by using 
the method of 
characteristics.

Numerical 
Construction

The construction of 
each region in the 

converging channel  
by applying the 

elementary stress 
boundary value 

problems 

Result 

Represented 
in graphical 
constructed 
by MATLAB

Figure 1. Granular Materials 

Figure 3. Schematic diagram of extruder machine 

Figure 4. Matlab construction of deformation region 
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