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Abstract 

Under the concept of "Industry 4.0", production processes will be pushed to be increasingly interconnected, 
information based on a real time basis and, necessarily, much more efficient. In this context, capacity optimization 
goes beyond the traditional aim of capacity maximization, contributing also for organization’s profitability and value. 
Indeed, lean management and continuous improvement approaches suggest capacity optimization instead of 
maximization. The study of capacity optimization and costing models is an important research topic that deserves 
contributions from both the practical and theoretical perspectives. This paper presents and discusses a mathematical 
model for capacity management based on different costing models (ABC and TDABC). A generic model has been 
developed and it was used to analyze idle capacity and to design strategies towards the maximization of organization’s 
value. The trade-off capacity maximization vs operational efficiency is highlighted and it is shown that capacity 
optimization might hide operational inefficiency.  
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1. Introduction 

The cost of idle capacity is a fundamental information for companies and their management of extreme importance 
in modern production systems. In general, it is defined as unused capacity or production potential and can be measured 
in several ways: tons of production, available hours of manufacturing, etc. The management of the idle capacity 
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Abstract

In this paper is studied the possibility of executing a new type of extruder used in 3D FDM technology printers. By using this 
new extruder, it is intended to considerably lower manufacturing costs compared to 3D printers using the raw ABS or PLA 
thread. The raw material used for the printers made with the new extruder will be ABS, PLA or other materials later developed. 
As a result, the training of the material needed for 3D printing will be done by means of a casting screw made in the form of a 
conveyor screw developed using the 3D printer. The design of the 3D model of the screw required for the extruder is done in 
AutoCAD by moving a cone trunk whose dimensions are variable after a conical worm wound on a cone whose axis of symmetry 
coincides with the axis of symmetry of the worm. The axis of symmetry of the cone torso will be perpendicular to the axis of the 
cylinder from which the worm will result. For calculating the points needed to define the axis of the trunk cone, vector
calculation elements will be used. The program used for the point calculation belonging to the propeller is Auto-Lisp and the 
representations are made in AutoCAD. Once the transport worm is represented in AutoCAD, it will be imported into Inventor, 
where the final shape of the snail will be modeled, and it will be exported in format “.stl” and printed on the 3D printer, after 
which a casting mold will be executed and then poured.
© 2018 The Authors. Published by Elsevier B.V.
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1. Introduction

There are several ways in which a product becomes reality. But in the case of prototype execution by 
conventional technologies (casting in molds executed by milling, followed by machining), they reach high 
manufacturing costs and a long time. This is why the 3D printing industry has developed.

Being the most common technologies in the 3D printing industry, methods such as FDM and SLS technology 
melt or soften the materials to produce layers. Fast FDM (Fused Deposition Modeling) technology is the most used 
manufacturing technology for its simplicity and affordability. It is used in modeling, prototyping as well as in 
production applications. The way a prototype is born is relatively simple (Fig. 1) and the stages we are going through 
in this manufacturing technology are the following:

Fig. 1. Steps to a prototype fabrication in FDM technology.

In the first stage, the product is represented by 3D CAD modeling software such as Inventor, Solidworks, Catia.
Having the 3D-modeled product and using dedicated software such as Cura the product is prepared for 3D printing. 
The desired 3D model is initially sliced into cross sections called layers. The printing technology consists in passing 
a plastic filament through an extruder that heats it to the melting point, then applying it uniformly (extrusion) layer 
upon layer with great accuracy to physically print the 3D model according to the CAD file.

The extruder is heated to melt the plastic filament, moving horizontally in two directions, under the coordination 
of a numerical control, directly controlled by the CAM application of the printer. The printer table executes the 
vertical movement. On the move, the head puts a thin strip of extruded plastic that cools sticking to the previous 
layer to form the desired 3D model.

Following a step of analyzing and synthesizing the resultant product, if the product has to undergo some 
modifications, the CAD file is changed and then the same steps are followed until the modified product is obtained.
The purpose of this paper is to model the conveyor worm in 3D, thus opening the way to:

• removing the plastic filament by designing an extruder to work with PLA or ABS pellets to reduce the cost 
of printing;

• creating the possibility of using recycled plastic material as raw material for 3D printing.
The design of the 3D model of the screw required for the extruder is done in AutoCAD, moving a cone trunk 

whose dimensions are variable after a conical propeller wound on a cone whose axis of symmetry coincides with the 
axis of symmetry of the worm. The axis of symmetry of the trunk cone will be perpendicular to the axis of the 
cylinder from which the worm will occur, and the calculation of the required points will use vector computation 
elements.
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