
 

This study aims to demonstrate the industrial suitability of a food 
3D-prin ng technology, developed into an academic context. 

The project proposes an integra on between food 3D prin ng tech-
nology and Flexible Manufacturing System (FMS). 

In addi on, the line has been performed with the aim to provide a 
networked produc on, exceeding geographical constraints. 

The line has been developed thanks to the collabora on of several 
companies such as Omron and Bosch Rexroth, which  provided the 
control and the transport systems, respec vely. 

 

 

3D-printer design 

Process parameters 
analysis 

Line Simula on 

The printer has been designed through the use of a CAD 
tool (Solidworks). 

Mechanical couplings’ design has been integrated with sim-
ula on, according to the structural specifici es of the line. 

Several experiments have been performed in order to 
reach the correct machine se ng. 

The cri cal machine features (extruder motor’s steps, 
speed and accelera on along the 3 axes) were para-
metrized taking into account the external environmental 
condi ons. 

It was conducted an empirical collec on of prin ng me, 
through the processing of custom shapes imported from 
CAD and translated into g-code language by the slicing tool. 

Star ng from the collected data sample, sta s cal analysis 
have been performed  (chi square goodness-of-fit test). 

The whole system has been simulated through discrete 
event simula on model, following a strictly opera onal 
flow. Thus, respect for precedence constraints and produc-

on requirements of the pilot system were ensured. 

The graph shows results in terms of satura-
on, expressed in percentage, of both print 

and handling system, according to the diffe-
rent generated scenarios. 

It has been shown that the technology can be 
used, under certain condi ons, in industrial 
applica ons. In fact, it is possible to reach a 
high line satura on that allows a safety mar-
gin for possible breakdown to which the ma-
chines are subject, hence ensuring the opera-

onal con nuity. 

 Once demonstrated the poten al of the line in an industrial environment, several points can be improved.: 

Development of a simula on model based on a networked mul -batches approach. 

Web interface: means the ability to manage orders and their specific customiza on features, directly from the web. 

Integra on with ERP systems to manage the en re contract lifecycle, from digital order arrival un l order delivery. 

Implementa on of networked produc on chain.  
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