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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

The fight against corrosion process is a goal of nowadays.
For wires the fight against corrosion process means to cover their surface with certain versions of coatings of the surface.
The making an anti-corrosive coatings, effective on the surface of steel wire, is a goal clearly attainable by special processes of 
zinc coating, belonging implicitly advanced manufacturing technologies.
This paper proposes a new version of coating for steel wires and compares it technologically with the old version of getting a 
galvanized steel wire the manner of deposition of zinc was the classical one ("Hot Dip") and assumes the immersion in a bath of 
molten zinc; bath located at a certain temperature. The wiping of superficial zinc layer (process subsequent to its deposition), in 
this case, is important and is applicable for an intermediate steel wire diameter from where steel wires go through a final drawing 
process.
The other one has just a different technological step of wiping and which implies a mechanical device.
Generally the wiping process (after the "Hot Dip" zinc coating, therefore valid in both versions) is strongly influenced by at least 
two parameters: the manner itself of the wiping of the steel wire surface and the cooling duration of the steel wire from the
temperature of the galvanizing bath at ambient temperature.
In the authors' view, the comparison is more easily achievable by analyzing the concrete way of obtaining a galvanized steel wire 
(for example, galvanized steel wire Ø 2.0 mm, made of steel with 0.3% C) in each of the two technical variants .The analysis will 
be detailed only starting with the diameter (technologically speaking)  at which the drawing process starts (Ø 6.0 mm), this being 
the diameter up to which the steel wires are obtained by hot rolling.
© 2018 The Authors. Published by Elsevier B.V.
Peer-review under responsibility of the scientific committee of the 11th International Conference Interdisciplinarity in 
Engineering.
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1. Old version (actual version)

The evaluation of the current version implies its detailing, specifying:

1.1. The actual technological flow

The technological flow (practically the technological stages) of obtaining a zinc wire with Ø 2.0 mm, made of 
steel with 0.3% C, considering the raw material: Ø 6.0 mm wire is specified below:

Fig. 1. The technological flow of the galvanized wire in the actual version.

Technically detailing each technological stage, we note:
• Pickling – was made in the chemical variant, in a bath with hydrochloric acid solution,

                      - its purpose is to remove oxides from the surface of the steel wire,
• Primary drawing – was made in 4 passes, in dry form, using as a lubricant: Ca-based soap powder

                                           - the drawing series was as follows: Ø 6.0 mm → Ø 5.35 mm →
→ Ø 4.75 mm → Ø 4.23 mm → Ø 3.8 mm

• Patenting – was made for the possibility of plastic deformation, canceling the hardening and texturizing of 
the cold deformed steel,

- an isothermal quenching was made, in order to create the most sorbitical structure,
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- concrete was achieved by heating the wire in the austenitic area (i.e., about 1000 °C) and 
quenching it by immersing it in a molten Pb bath (about 550 °C)

           • Pickling – it was carried out in the same chemical variant, in a hydrochloric acid bath, this time: in line (in 
a dynamic version)

                               - its purpose was the same: to remove oxides from the surface of the steel wire,

• Fluxing – is a chemical operation to prepare the surface of the steel wire for subsequent galvanizing,
- was achieved by immersing the wire in a tank containing an ammonium chloride solution

(NH4Cl)

• Drying – it is a compulsory operation after the previous wet fluxing to prepare the steel wire to immerse it 
in the molten Zn bath,

- was achieved by passing the wire through a tunnel oven with an internal temperature of about 
450 °C,

• Dipping of the wire in a bath of molten Zn – It is the technological operation that ensures the deposition 
of a layer of zinc,

- the tank was made of ARMCO steel (with extremely low 
C), inside it in the lower part being Pb, to protect it.

• Wiping – It is the extremely complex operation that determines the thickness of the resultant zinc layer, as 
well as its structure,

- was achieved by passing the pre-immersed steel wire into the molten Zn bath through a wiping 
bed containing a mixture of charcoal and wax, resulting in a zinc layer of about 30-50 μm 
(depending on the purpose of the wire) (see fig. 2),

• Secondary drawing – This time has been subject to deformation of galvanized steel wire, unfortunately 
leading inevitably to the loss of a significant amount of Zn deposited.

- was made in 5 passes, in dry form, using as a lubricant: soap powder,
- the drawing series was as follows: Ø 3.8 mm → Ø 3.4 mm →

                                                  → Ø 3.0 mm → Ø 2.7 mm → Ø 2.35 mm → Ø 2.0 mm,
• Taking up– was made on static metal baskets with orbital wire deposition (laying in a rosette).

Fig. 2. Wiping of a steel wire (actual version).
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Legend:
1 – galvanized steel wire,
2 – steel box for wiping 

bed,
3 – wiping bed, charcoal 

and wax,
4 –molten Zn  bath.
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