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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 

There are different ways of saving energy in production engineering and thereby reducing the environmental stress. Here, different 
possibilities of saving energy by manufacturing technology are presented. 
On the one hand, this is possible through lightweight components. The production of components for the automotive industry with 
low weight while maintaining the same mechanical properties helps to reduce the fuel consumption of the vehicles. This can be 
achieved by means of load-adjusted components. Furthermore, suitable materials can be selected for the respective function of the 
part. This is in interaction with the selected manufacturing process of the component. Press hardening can be mentioned as an 
example. Here, the production of complex components with high strength gets only possible by the forming process. 
On the other hand, energy can be saved directly during  the production of the components. This is possible through energy efficient 
production and begins with the selection of the production process. A huge part of the energy used for the production of a component 
results from the manufacturing of the raw materials. Consequently, a production process should be selected which produces as little 
as possible excess material. For example, the production of a screw by forming results in a high utilization of the material. If this 
part would be produced by machining, there would be relatively much waste of material in form of chips. This in turn would have 
a negative impact on the environmental stress. However, the production of the forming tools must also be considered. Therefore, 
this example is mainly valid for large-scale production. This consideration is also important for the sector of additive manufacturing 
where the entire material has to be melted and therefore a large amount of energy is required. Nevertheless, if advantages with 
regard to lightweight components are obtained, this increased energy expenditure can be justified. 
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1. Introduction 

Carbon dioxide emission is one of the main causes of current climate change. The CO2 emissions emitted by humans 
can be subdivided into the respective responsible sectors (Figure 1). 

 

The industry and the transportation sector are responsible for almost the half of the emission. In this sectors lay the 
chances of the production technology to influence the emission of pollutants. The sector of transportation is mainly 
given by the fuel consumption from vehicles. If this gets reduced, the pollutant emission will also be reduced. This is 
possible, among other things, through the consequent implementation of lightweight construction concepts. The 
second area, the industry, includes the emission which is generated by the production of components. This can be 
influenced positively by energy-efficient production. Within this article, possibilities and examples will be presented, 
to make the two previously mentioned points possible. 

2. Lightweight components 

According to [2], fuel savings of up to 0.35 l / 100km are possible with a weight reduction of 100 kg of a vehicle. 
This shows the high potentials of lightweight components for saving energy. Within the scope of manufacturing 
technology, there are various possibilities to realize lightweight structures. Thus, constructive, materials engineering 
as well as production engineering concepts can be pursued in order to concentrate the material where the stresses are 
highest. 

One example is a press hardening process. This allows the reduction of component weight by higher strength 
materials. The high strength is thereby realized in the forming process itself by a hardening process. Figure 2 shows 
the weight reduction by the use of different materials for a car body demonstrator where steel serves as reference [3]. 
By the use of high strength steel, the component weight could already be considerably reduced. A further weight 
reduction was possible by the use of aluminum as well as by fiber-reinforced plastic.  

However, it is pointed out that the energy for the production of such components is many times higher than the 
energy needed to produce the steel component. This increased environmental pollution would have to be justified by 
the lightweight reduction achieved. 

Figure 1 Total U.S. greenhouse gas emission in 2014 = 6,870 million tons of CO2 equivalent [1] 

 

http://crossmark.crossref.org/dialog/?doi=10.1016/j.promfg.2018.02.136&domain=pdf


 A. Erman Tekkaya / Procedia Manufacturing 21 (2018) 392–396 393 

Available online at www.sciencedirect.com 

ScienceDirect 
Procedia Manufacturing (2017)   

  www.elsevier.com/locate/procedia 

 

2351-9789 © 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 15th Global Conference on Sustainable Manufacturing.  

15th Global Conference on Sustainable Manufacturing 

Energy saving by manufacturing technology 
A. Erman Tekkaya* 

Institute of Forming Technology and Lightweight Components, TU Dortmund University, Baroper Straße 303, 44227 Dortmund, Germany 
 

Abstract 

There are different ways of saving energy in production engineering and thereby reducing the environmental stress. Here, different 
possibilities of saving energy by manufacturing technology are presented. 
On the one hand, this is possible through lightweight components. The production of components for the automotive industry with 
low weight while maintaining the same mechanical properties helps to reduce the fuel consumption of the vehicles. This can be 
achieved by means of load-adjusted components. Furthermore, suitable materials can be selected for the respective function of the 
part. This is in interaction with the selected manufacturing process of the component. Press hardening can be mentioned as an 
example. Here, the production of complex components with high strength gets only possible by the forming process. 
On the other hand, energy can be saved directly during  the production of the components. This is possible through energy efficient 
production and begins with the selection of the production process. A huge part of the energy used for the production of a component 
results from the manufacturing of the raw materials. Consequently, a production process should be selected which produces as little 
as possible excess material. For example, the production of a screw by forming results in a high utilization of the material. If this 
part would be produced by machining, there would be relatively much waste of material in form of chips. This in turn would have 
a negative impact on the environmental stress. However, the production of the forming tools must also be considered. Therefore, 
this example is mainly valid for large-scale production. This consideration is also important for the sector of additive manufacturing 
where the entire material has to be melted and therefore a large amount of energy is required. Nevertheless, if advantages with 
regard to lightweight components are obtained, this increased energy expenditure can be justified. 
 
© 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 15th Global Conference on Sustainable Manufacturing. 

Keywords: Energy saving; Lightweight components; production process 

 

 
* Corresponding author. Tel.: +49 231 755 2681; fax: +49 231 755 2489. 

E-mail address: Erman.Tekkaya@iul.tu-dortmund.de 

 

Available online at www.sciencedirect.com 

ScienceDirect 
Procedia Manufacturing (2017)   

  www.elsevier.com/locate/procedia 

 

2351-9789 © 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 15th Global Conference on Sustainable Manufacturing.  

15th Global Conference on Sustainable Manufacturing 

Energy saving by manufacturing technology 
A. Erman Tekkaya* 

Institute of Forming Technology and Lightweight Components, TU Dortmund University, Baroper Straße 303, 44227 Dortmund, Germany 
 

Abstract 

There are different ways of saving energy in production engineering and thereby reducing the environmental stress. Here, different 
possibilities of saving energy by manufacturing technology are presented. 
On the one hand, this is possible through lightweight components. The production of components for the automotive industry with 
low weight while maintaining the same mechanical properties helps to reduce the fuel consumption of the vehicles. This can be 
achieved by means of load-adjusted components. Furthermore, suitable materials can be selected for the respective function of the 
part. This is in interaction with the selected manufacturing process of the component. Press hardening can be mentioned as an 
example. Here, the production of complex components with high strength gets only possible by the forming process. 
On the other hand, energy can be saved directly during  the production of the components. This is possible through energy efficient 
production and begins with the selection of the production process. A huge part of the energy used for the production of a component 
results from the manufacturing of the raw materials. Consequently, a production process should be selected which produces as little 
as possible excess material. For example, the production of a screw by forming results in a high utilization of the material. If this 
part would be produced by machining, there would be relatively much waste of material in form of chips. This in turn would have 
a negative impact on the environmental stress. However, the production of the forming tools must also be considered. Therefore, 
this example is mainly valid for large-scale production. This consideration is also important for the sector of additive manufacturing 
where the entire material has to be melted and therefore a large amount of energy is required. Nevertheless, if advantages with 
regard to lightweight components are obtained, this increased energy expenditure can be justified. 
 
© 2017 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the scientific committee of the 15th Global Conference on Sustainable Manufacturing. 

Keywords: Energy saving; Lightweight components; production process 

 

 
* Corresponding author. Tel.: +49 231 755 2681; fax: +49 231 755 2489. 

E-mail address: Erman.Tekkaya@iul.tu-dortmund.de 

2 A. Erman Tekkaya / Procedia Manufacturing (2017)  

 

1. Introduction 

Carbon dioxide emission is one of the main causes of current climate change. The CO2 emissions emitted by humans 
can be subdivided into the respective responsible sectors (Figure 1). 

 

The industry and the transportation sector are responsible for almost the half of the emission. In this sectors lay the 
chances of the production technology to influence the emission of pollutants. The sector of transportation is mainly 
given by the fuel consumption from vehicles. If this gets reduced, the pollutant emission will also be reduced. This is 
possible, among other things, through the consequent implementation of lightweight construction concepts. The 
second area, the industry, includes the emission which is generated by the production of components. This can be 
influenced positively by energy-efficient production. Within this article, possibilities and examples will be presented, 
to make the two previously mentioned points possible. 

2. Lightweight components 

According to [2], fuel savings of up to 0.35 l / 100km are possible with a weight reduction of 100 kg of a vehicle. 
This shows the high potentials of lightweight components for saving energy. Within the scope of manufacturing 
technology, there are various possibilities to realize lightweight structures. Thus, constructive, materials engineering 
as well as production engineering concepts can be pursued in order to concentrate the material where the stresses are 
highest. 

One example is a press hardening process. This allows the reduction of component weight by higher strength 
materials. The high strength is thereby realized in the forming process itself by a hardening process. Figure 2 shows 
the weight reduction by the use of different materials for a car body demonstrator where steel serves as reference [3]. 
By the use of high strength steel, the component weight could already be considerably reduced. A further weight 
reduction was possible by the use of aluminum as well as by fiber-reinforced plastic.  

However, it is pointed out that the energy for the production of such components is many times higher than the 
energy needed to produce the steel component. This increased environmental pollution would have to be justified by 
the lightweight reduction achieved. 

Figure 1 Total U.S. greenhouse gas emission in 2014 = 6,870 million tons of CO2 equivalent [1] 

 



Download	English	Version:

https://daneshyari.com/en/article/7545225

Download	Persian	Version:

https://daneshyari.com/article/7545225

Daneshyari.com

https://daneshyari.com/en/article/7545225
https://daneshyari.com/article/7545225
https://daneshyari.com/

