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 Background:  The aim of this paper is to find an effective method to evaluate best 

alternative from different metal stamping layouts. Today decision makers encounter 
various problems in choosing best technique for selecting the correct alternative from 

the available. Objective: A methodology based on Preference Ranking Organisation 

Method for Enrichment Evaluations (PROMETHEE) is applied for choosing best metal 
stamping layout by considering various criteria of different layouts. Conclusion: The 

proposed method considers the values of the criteria and their relative significance 

together, and hence it provides a better accurate evaluation of the alternatives. One 
example is discussed to validate the aboveBackground: write background about topic 

of paper. 
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INTRODUCTION 
 

In manufacturing industries, material utilization is an important issue. The fastest growing technologies 

enable many features in the technical part of the manufacturing. But, in planning and utilization part, some more 

developments are needed. In stamping industries, the material utilization plays a major role. The wastages 

occupies biggest portion of the material utilized. Nearly, 75% of the material used, is left as waste. To meet the 

challenge, the company have to select appropriate selection strategies. Decision making is quite challenging 

today. Essential conditions for achieving efficient decision making consist of complete understanding of factors 

involved in selection of optimized metal stamping layout. A small increase in consumption of raw material leads 

rise in profit of the company.  

 Normally, selection personnel in the manufacturing sector, face the problem of selecting correct 

alternative from the large number of alternatives, based on the given contradictory criteria. It must be noted that 

there is not always a single definite criterion and decision makers have to take into account multiple criteria. 

There is a need for a simple, systematic and logical methods or mathematical tool to lead decision makers to 

select correct alternative by considering large number of criteria and their inter-relationship between them. 

Therefore excess efforts should be taken to identify what criteria are influencing the selection and eliminate the 

unnecessary attributes, to build up the current method. This paper represents, a simple, systematic and logical 

method, called PROMETHEE (Preference Ranking Organisation Method for Enrichment Evaluations).  

 

Related Work: 

A lot of applications of PROMETHEE in various fields of science and technology can be found in the 

literature (Behzadian et al.,(2009)). However, only a few applications are found in the field of manufacturing 

such as, scheduling (Belz and Mertens(1996), Araz (2005), Duvivier et al.,(2007), Roux et al.,(2008)), 

maintenance planning (Petrovie et al.,(1998), Chareonsuk et al., (1997), Waeyenbergh et al.,(2004), Cavalcante 

and De Almeida(2007)), manufacturing system/technology selection (Parsaei et al., (1993), Kolli and 

Parsaei(1992),Anand and Kodali (2008)), equipment selection (Dagdeviren(2008)), and production/ assembly 

planning strategies (Pierre et al.,(2001), Chen and Liao(2003)). Furthermore, the researchers had mainly focused 

upon the quantitative criteria and had not effectively considered the fuzzy and/or linguistic criteria. The aim of 

the present paper is to demonstrate and validate the PROMETHEE method for some more decision making 
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situations of the manufacturing techniques by considering both crisp and fuzzy criteria. A ranked value 

judgment on a fuzzy conversion scale for the qualitative criteria is introduced and the method is used in 

conjunction with the analytic hierarchy process (AHP) for determining the relative importance of criteria. The 

next section presents the improved PROMETHEE methodology for decision making in the manufacturing area.  

 

Proposed Methodology: 

The PROMETHEE method was introduced by Brans et al. (1984) and belongs to the category of outranking 

methods. Like all outranking methods, PROMETHEE proceeds to a pair wise comparison of alternatives in each 

single criterion in order to determine partial binary relations denoting the strength of preference of an alternative 

a1 over alternative a2. 

In the evaluation table, the alternatives are evaluated on different criteria. The implementation of 

PROMETHEE requires additional types of information, namely: 

• Information on the relative importance or the weights of the criteria considered and 

• Information on the decision maker preference function, which he/she uses when comparing the 

contribution of the alternatives in terms of each separate criterion. It may be added here that the original 

PROMETHEE method can effectively deal mainly with quantitative criteria. However, there exists some 

difficulty in the case of qualitative criteria. In the case of a qualitative criterion (i.e. quantitative value is not 

available); a ranked value judgment on a fuzzy conversion scale is adopted in this paper. By using fuzzy set 

theory, the value of the criteria can be first decided as linguistic terms, converted into corresponding fuzzy 

numbers and then converted to the crisp scores. Rao (2007) had presented a logical approach based on the work 

of Chen and Hwang (1992). 

Step I: 

 Identify the selection criteria for the considered decision making problem and short-list the alternatives on 

the basis of the identified criteria satisfying the requirements. A quantitative or qualitative value or its range 

may be assigned to each identified criterion as a limiting value or threshold value for its acceptance for the 

considered application. An alternative with each of its criterion, meeting the criterion, may be short-listed. 

Step II: 

Assume equal weight to all the selected parameters. 

Step III: 

Identify the expectation about all the parameters and consider max/min for each attribute. For beneficial 

factors, consider max and min for non-beneficial factor. 

Step IV: 

Make separate table for all the selected attributes as shown in Table I. 

 
Table I: Attribute table 

Alternative A1 A2 A3 A4 

A1 --    

A2  --   

A3   --  

A4    -- 

 

A1, A2, A3 & A4 – alternative layouts 

Step V: 

Leave the diagonals empty. Compare every alternative with other. Put„1 ‟in the corresponding cell, if the 

first one is beneficial and put, „0‟ otherwise. For example, Consider, A1 is the beneficial attribute. Compare 

„A1‟ with „A2‟ and put, „1‟ if „A1‟ value, given in the data, is greater than that of „A2‟. Otherwise, put „0‟ in the 

corresponding cell. Likewise, create table for all the attributes. 

Step VI: 

After that, form the final table as shown in the table 1, in which each cell value is calculated as shown in 

Table 2.  Cell value = ∑ (corresponding weightage × cell value in attribute table) 

 
Table II: Attribute table 

Alternative A1 A2 A3 A4 Φ+ 

A1 --     

A2  --    

A3   --   

A4    --  

Φ-      

 

Step VII: 

Calculate Φ+ and Φ- as given in below. Φ+ is the sum of column values. Φ-   is the sum of row values. 

Step VIII: 
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Find (Φ+) – (Φ-) and put, Rank for the alternatives based on the obtained final value. Choose Rank „1‟ as 

the “BEST” layout. 

 

3. Example: 

Singh and Sekhon (1996) have presented a strip-layout selection methodology using digraph and matrix 

approach. The authors have considered an annual production of 400 000 numbers of a blank, shown in Fig. 1. 

Six alternative strip-layouts, shown in Fig. 2, are synthesized. Five strip-layout selection factors are identified 

relevant to the case and these are: economical material utilization (Ur), die cost (Dc), stamping operational cost 

(Oc), required production rate (Pr), and job accuracy (Ja). Table 3 presents the estimated quantitative values of 

Ur, Dc, Oc, Pr and assigned qualitative values of Ja.  

  

                                            
Fig. 1: Blank geometry 

 

                                        
Fig. 2: Different alternatives 

 
Table III: Alternative strip layouts of metal blanks with the corresponding data 

S.no. Layout Ur (%) Da (Rs.) 
Oc (Rs. per 1000 

pieces) 
Pr (pieces per minute) Ja 

1 (a) 0.26 25000 130 80 4 

2 (b) 0.4 28560 138 120 3 

3 (c) 0.33 31109 90 150 3 

4 (d) 0.32 31702 150 125 2 

5 (e) 0.31 32390 160 110 2 

6 (f) 0.31 32663 116 108 2 

 

Step 1: 

The objective is to select the best among the available alternatives. The factors influencing, are identified. 

The strip layout selection factors considered here are as same as of Singh and Sekhon (10) and these are: Ur, Da, 

Oc, Pr and Ja.  
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Step 2: 

Here, the weight for each attribute is taken from Singh and Sekhon (1996). 

Ur – 0.295092; Da –0.137821 

Oc –0.058117; Pr –0.295092 

Ja -0.213877 

Step 3: 

Max for Ur, Pr & Ja., Min for  Da & Oc is considered 

Step 4 & 5: 

The attribute table for Ur is given in Table IV. 

 
Table IV: Attribute table for Ur 

Alternatives a b c d e f 

a ~ 0 0 0 0 0 

b 1 ~ 1 1 1 1 

c 1 0 ~ 1 1 1 

d 1 0 0 ~ 1 1 

e 1 0 0 0 ~ 0 

f 1 0 0 0 0 ~ 

  

Step 6, 7 & 8: 

From Table V Alternative„C‟ is the “best” solution. Therefore, we have to go for „C‟ for maximum material 

utilization. 

 
Table V: Net flow 

Alternative a b c d e f Φ+  (Φ+) - (Φ-) 

a ~ 0.408 0.35 0.408 0.408 0.35 1.924 -1.142 

b 0.59 ~ 0.432 0.703 0.998 0.94 3.663 2.549 

c 0.648 0.353 ~ 0.998 0.998 0.998 3.995 3.213 

d 0.59 0.295 0 ~ 0.785 0.727 2.397 0.23 

e 0.59 0 0 0 ~ 0.432 1.022 -2.225 

f 0.648 0.058 0 0.058 0.058 ~ 0.822 -2.625 

Φ- 3.066 1.114 0.782 2.167 3.247 3.447 
  

 

From Table V alternative C is chosen as the best one since it has higher value of netflow. 

 

Conclusion: 

A methodology based on an improved PROMETHEE method is recommended for decision systematically 

assign the values of relative importance to the criteria based on his/her preferences. The method represents the 

qualitative attribute on a conversion scale using fuzzy logic and helps the users in assigning the values. The „net 

flow‟ values presented by the method evaluate and rank the alternatives and lead to selection of a suitable 

alternative. This method can be applied for any decision problems considering any number of alternatives. 
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