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Abstract: The decision-making phase of a manufacturing method entails deciding on the most appropriate
technique to effectively and cost-effectively turn the beginning ingredients into final products. With the
goal to maximize productivity, decrease expenses, while preserving consistent quality, it essential to
consider an array of components when choosing a manufacturing process. This includes layout, substances,
price, quantity, and assurance. The consequences of manufacturing process selection on product quality,
economical capacity for production, the time to market, adaptability, and environmental sustainability is
what gives this topic research significance. Optimizing results for a business’s operations and strategic plan
necessitates careful examination of multiple elements. Alternate Parameters: “Sand casting”, “Gravity die
casting”, and “Investment casting”. Evaluation Parameters: “Flexibility”, “Productivity”, “Accuracy”
and “Complexity”. For the Selection of Manufacturing Process, the best alternate parameter would be

“Sand Casting”. The Respective Ranks are “Sand casting” is in the 1st Rank, “Additive Manufacturing” is
in the 2nd Rank, “Gravity Die casting” is in the 3rd Rank, “Pressure Die casting” is in the 4rth Rank, and

“Investment Casting” is in the 5fth Rank.
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1. INTRODUCTION

As well as if the hardness measures of the painted surface reveal the effects of the ingredients upon the manufacturing
process as well as the finish of the surface, there’s an uncertainty on which value of hardness should be regarded in
order for assessing the surface finish [1]. At the moment, industrial manufacturing techniques need to be properly
scaled up following laboratory-scale growth. This review highlighted innovative manufacturing methods that
were employed for laboratory-scale fabrication. Any kind of drugs can be produced using any of the numerous
various methods that are offered [2].The huge number of possible material and manufacturing process combinations,
coupled with the expanding variety of production strategies, make novel approaches for determining manufacturing
processes essential [3].A crucial choice that is frequently influenced by emotions and local practises could end in a
disregard of certain steps and the choice of the inappropriate manufacturing method for novel parts. To try to get
around these challenges, this research studies approaches to present an organised method for handling selection [4].
Regression analysis was employed in this study by a semiconductor manufacturing business to rate various processes
for production and to identify capabilities that have a bearing on immediate expenses. The choice ranking according
to practical advantages has been established using a distance-based multi-attribute making decisions method. For
them to determine the final assembly method, the outcomes of the two evaluations were paired with the personal
opinions of those making the decisions [5]. The identification of manufacturing processes can be difficult due to the
multitude of additive manufacturing (AM) technology used for production and the distinct abilities and constraints
of each manufacturing machine. Additionally, only a handful of specialists in the field have little knowledge
of the technology used in processes. The study delivers a plan that takes into consideration the part’s technical
specifications with the goal to help pick the ideal AM technology for developing that specific component [6]. The
following article offers tips for choosing manufacturing facility simulation software dependent on the intended
program. ’The fundamental requirements to be considered during the application evaluation procedure are described
together with the degree of priority according to different user categories [7]. In the current inquiry, we suggested
schemes for assembling the decision-making process of methods for additive manufacturing during early creation
of products. calculating projected development timelines and expenses associated with various AM procedures,
these representations assist clients to assess and select which is the most suitable technology for manufacturing [8].
It is consequently vital that one have access to productive methods of choice for explanation factors to be able to
successfully achieve that objective. On numerous sincere datasets of chemical manufacturing procedures, multiple
factor selection techniques were recently investigated in the setting of PLS regression, however, under the same
parameters [9]. For the purposes of this investigation, a mixed approach for assisting staff selection in industrial
processes has been outlined. employee selection is the most important aspect of a flourishing manufacturing system
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given that poor employees may severely affect efficiency, precision, flexibility, and product quality. However,
choosing the best employee from an abundance of candidates is an MCDM (multi-criteria decision-making) problem
[10]. For the purpose of assessment of nanomanufacturing operations, an assortment of sustainability variables is
developed, dealing with the financial, natural, and societal components of durability. Established processes must be
established for the effective application of comparable actions in nanomanufacturing whilst taking into account
novel variables and indicators that address sustainability challenges .Monetary and environmental sustainability
have to be taken consideration while selecting operations as well as developing novel ones [11].For the purpose of
assessment of nanomanufacturing operations, an assortment of sustainability variables is developed, dealing with the
financial, natural, and societal components of durability. Established processes must be established for the effective
application of comparable actions in nanomanufacturing whilst taking into account novel variables and indicators
that address sustainability challenges. Monetary and ecological sustainability have to be taken consideration
while selecting operations as well as developing novel ones [12]. Defining various UMPs and producing crucial
LCI data which can aid in sustainable decision-making will be among the tasks that must be accomplished in
the future. And the suggested approach to work, the study of the data models that are required to collect data
analysis for calculating sustainability indicators is essential. Future work will also include establishing sustainability
characterization standards and developing evaluation protocols for environmentally friendly production [13].The
aim of this research was set out to create a two-stage technique for assessing and choosing discrete event simulation
programmed for application in manufacturing settings. A methodology for evaluating operational procedures
centered around maturity models was introduced in the first stage. The AHP technique, which is commonly used
to resolve multicriteria problems, was laid out in the second stage as a structured set of rules for evaluating and
choosing simulations software. The second part addresses and clarifies the work’s benefits and drawbacks [14].
The goal of this research is to establish a practical method for users for understanding compromises, making wise
rulings, and choosing what technology for additive manufacturing is the ideal situation [15].

2. METHODOLOGY

2.1 EDAS method:
In comparison with a majority of other maldistributed decision-making methods, the EDAS technique requires
smaller calculations while continuing to generate a rating of alternatives that is equivalent. The distances across
every choice and the mean response with regard to every single criterion form the basis for this method’s evaluation
of alternatives [16]. The MULTIMOORA-EDAS tackle was used in this study to examine the obstacles to RE
development using Ghana as an instance of study. Ghana, like other growing economies, has started policies and
programmes to take advantage of its plentiful renewable energy sources in order to reduce harmful emissions
and further its growth [17]. Diverse Multi-Criteria Decision Making (MCDM) techniques are suggested for the
selection issues faced by businesses. Other MCDM techniques include the MACBETH and EDAS procedures,
which are used in a variety of literary contexts. This paper’s unique feature is its integration of the MACBETH
plus EDAS methodologies. Due to the MACBETH technique, these two approaches were selected [18].For the
selection challenges that businesses meet, several Multi-Criteria Decision-Maker (MCDM) strategies are advised.
The MACBETH and the EDAS methods, which are employed in various textual contexts, are two additionally
MCDM methodologies. The combined application of the MACBETH and EDAS techniques is what distinguishes
this study from others. The combination of the MACBETH and the EDAS techniques is unique to this study
in the literature. Both of these approaches were chosen as a result of the MACBETH method [19].The national
sustainable development objectives established by the United Nations are prioritized in this study using an IVN
EDAS methodology. Utilizing the aggregation operator, the appropriateness of the standards is aggregated, and IVN
EDAS is used to calculate the ratings of the choices in relation to these factors according to the opinions of analysts
[20].The PROMETHEE conduct and the EDAS method, combined with the CVPFRS model, have been merged to
create an innovative decision-making method for MADM. The recommended method’s decision-making process
and algorithm have been given. Additionally, an example using the suggested approach has been provided. To
demonstrate the success rate and stability of the suggested strategy, further comparative analysis and experimental
evaluation was conducted [21]. As a way to handle fuzzy group decision-making with multiple criteria problems,
this work presents a method that combines energy aggregate operators with an assessment based on distance
from average answer (EDAS) method in linguistic neutrosophic circumstances [22]. In this work, we enhance the
applications of the EDAS approach in the MAGDM by combining it with PLNs. First, a quick review of the basic
definition and calculation of distance for PLNs would be helpful. The magnified EDAS method is subsequently
applied in the PLTSs for developing MAGDM problems, that are inspired by the traditional EDAS approach in
the real environment. Its primary trait is that it emphasizes the closeness between every attribute and the average
reply [23]. When we have multiple attributes that conflict, the EHFL-EDAS method works effectively to resolve
qualitative MCDM problems. The average reply is utilized by the EDAS method for assessing the options. The
center aggregators of the EHFLTSs will be investigated with the objective to obtain the average solution. It is
recommended that one use the EHFL-OWA operators as well as the EHFL-COWA operator in order to produce
typical solutions (EHFLTSs) [24]. Additionally, a comparison of the suggested method with the IVIF EDAS
methodology has been demonstrated and outcomes have been briefly evaluated. Finally, a sensitivity study was also
executed in order to demonstrate the durability of the suggested approach [25].
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FIGURE 1. EDAS Method

2.2 Parameters:
Evaluation Parameters:

1. Productivity: Productivity denotes the proportion of productivity and effectiveness to the assets used in the
manufacturing of products or services.

2. Accuracy: The level of truthfulness, exactness, or preciseness of a measuring, computation, or bit of data
can be referred to as accuracy.

3. Complexity: The word ”complexity” denotes a system’s as well as problem’s quantity of intricateness, or its
inclusion of numerous interconnected factors or factors.

4. Flexibility: A structure, procedure, or individual is deemed to be adaptable if they can easily and effectively
adapt to modifications, variants or new requirements.

5. Material Utilization: To cut down on wastage and enhance the volume of recyclable material in the finished
product, material exploitation involves how successfully, and effectively raw materials are applied in the
manufacturing process.

6. Quality: A good or service, or process’s degree of perfectionism or supremacy as measured by established
standards or consumer demands can be referred to as its level of quality.

7. Operation Cost: Operating expenses encompass costs for labor, tools, supplies, utilities, and overhead that
are related to running and continuing an organization or performing certain duties.

Alternate Parameters:
1. Sand Casting: In the manufacturing procedure known as ”sand casting,” hot metal is pushed into a sandy

Mould to form the intended form or piece.

2. Gravity Die casting: Gravity casting or die casting is a production method that yields excellent, spatially
exact metallic parts by flowing molten metal into a recyclable metal Mould.

3. Investment Casting: Investment the casting process, generally referred to as lost-wax the casting process, is
a method of production that produces elaborate and perfect metallic components with an elevated degree of
detail by using a pattern of wax to build a Mould that then gets filled by molten metal.

4. Pressure Die Casting: For the purpose of creating intricate and perfectly structured metal components, molten
metal is forced under extreme temperatures onto a disposable steel moulds throughout the high-pressure
die-casting manufacturing procedure.

5. Additive Manufacturing: The approach of additive manufacturing, typically referred to as 3D printing,
entails creating three-dimensional goods layer by layer via digital representations, facilitating the fabrication
of sophisticated and targeted parts from an assortment of components.

3. RESULTS AND DISCUSSIONS

TABLE 1. Selection of Manufacturing Process
Process Productivity Accuracy Complexity Flexibility Material utilization Quality Operation cost
Sand casting 6 2 8 8 4 3 5
Gravity die casting 8 7 2 5 6 9 7
Investment casting 5 8 8 7 8 9 9
Pressure die casting 8 8 3 7 7 9 9
Additive manufacturing 3 7 8 9 9 9 9

Table 1 shows the assessment of decision makers for the criteria and the manufacturing processes.
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FIGURE 2. Selection of Manufacturing Process

Figure 2 illustrates the decision parameters and the alternate parameters to analyse the given data that is the
selection of Manufacturing process.

TABLE 2. Positive Distance from Average
Process Positive Distance from Average
Sand casting 0 0 0.37931 0.111111 0 0 0.358974
Gravity die casting 0.333333 0.09375 0 0 0 0.153846 0.102564
Investment casting 0 0.25 0.37931 0 0.176471 0.153846 0
Pressure die casting 0.333333 0.25 0 0 0.029412 0.153846 0
Additive manufacturing 0 0.09375 0.37931 0.25 0.323529 0.153846 0

Table 2 shows the Positive Distance from the Average for the various alternatives as well as evaluation
parameters.

TABLE 3. Negative Distance from Average
Process Negative Distance from Average
Sand casting 0 0.6875 0 0 0.411765 0.615385 0
Gravity die casting 0 0 0.655172 0.305556 0.117647 0 0
Investment casting 0.166667 0 0 0.027778 0 0 0.153846
Pressure die casting 0 0 0.482759 0.027778 0 0 0.153846
Additive manufacturing 0.5 0 0 0 0 0 0.153846

Table 3 shows the Negative Distance from the Average while analysing the Manufacturing processes.

TABLE 4. Weight matrix
Process Weight matrix
Sand casting 0.142857 0.142857 0.142857 0.142857 0.142857 0.142857 0.142857
Gravity die casting 0.142857 0.142857 0.142857 0.142857 0.142857 0.142857 0.142857
Investment casting 0.142857 0.142857 0.142857 0.142857 0.142857 0.142857 0.142857
Pressure die casting 0.142857 0.142857 0.142857 0.142857 0.142857 0.142857 0.142857
Additive manufacturing 0.142857 0.142857 0.142857 0.142857 0.142857 0.142857 0.142857

Table 4 shows the Weight Matrix for the selection of the manufacturing process.

TABLE 5. Weight Normalized Decision Matrix and SPi
Process Weighted PDA SPi
Sand casting 0 0 0.054187 0.015873 0 0 0.051282 0.121342
Gravity die casting 0.047619 0.013393 0 0 0 0.021978 0.014652 0.097642
Investment casting 0 0.035714 0.054187 0 0.02521 0.021978 0 0.13709
Pressure die casting 0.047619 0.035714 0 0 0.004202 0.021978 0 0.109513
Additive manufacturing 0 0.013393 0.054187 0.035714 0.046218 0.021978 0 0.171491

Table 5 shows the Weight Normalized Decision Matrix and the SPi.
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TABLE 6. Weight Normalized Decision Matrix and SNi
Process Weighted NDA SNi
Sand casting 0 0.098214 0 0 0.058824 0.087912 0 0.24495
Gravity die casting 0 0 0.093596 0.043651 0.016807 0 0 0.154054
Investment casting 0.02381 0 0 0.003968 0 0 0.021978 0.049756
Pressure die casting 0 0 0.068966 0.003968 0 0 0.021978 0.094912
Additive manufacturing 0.071429 0 0 0 0 0 0.021978 0.093407

Table 6 shows the Weight Normalized Decision Matrix and SNi.

TABLE 7. NSPi and NSNi
Process NSPi NSNi
Sand casting 0.707573 1
Gravity die casting 0.569371 0.628919
Investment casting 0.799399 0.203126
Pressure die casting 0.638594 0.387474
Additive manufacturing 1 0.381329

Table 7 shows the NSPi and NSNi.

FIGURE 3. The Final NSPi and NSNi.

Figure 3 shows the NSPi and NSNi.

TABLE 8. Final ASi
Process Asi
Sand casting 0.853786
Gravity die casting 0.599145
Investment casting 0.501263
Pressure die casting 0.513034
Additive manufacturing 0.690665

Table 8shows the Final Asi of the analysis.

FIGURE 4. Final Asi

Figure 4 illustrates the final Asi of the anlaysis.
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TABLE 9. Rank
Process Rank
Sand casting 1
Gravity die casting 3
Investment casting 5
Pressure die casting 4
Additive manufacturing 2

Table 9 shows the Final Rank of the Analysis where “Sand casting” is in the 1st Rank, “Additive Manufacturing”
is in the 2nd Rank, “Gravity Die casting” is in the 3rd Rank, “Pressure Die casting” is in the 4rth Rank, and
“Investment Casting” is in the 5fth Rank.

FIGURE 5. Rank

Figure 5 illustrates the Final Rank of the Analysis which is done and “Sand Casting” holds up the 1st Rank.

4. CONCLUSION

The decision-making phase of a manufacturing method entails deciding on the most appropriate technique to
effectively and cost-effectively turn the beginning ingredients into final products. With the goal to maximize
productivity, decrease expenses, while preserving consistent quality, it essential to consider an array of components
when choosing a manufacturing process. This includes layout, substances, price, quantity, and assurance. As well
as if the hardness measures of the painted surface reveal the effects of the ingredients upon the manufacturing
process as well as the finish of the surface, there’s an uncertainty on which value of hardness should be regarded
in order for assessing the surface finish. In comparison with a majority of other maldistributed decision-making
methods, the EDAS technique requires smaller calculations while continuing to generate a rating of alternatives
that is equivalent. The distances across every choice and the mean response with regard to every single criterion
form the basis for this method’s evaluation of alternatives.
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[32]. Kutlu Gündoğdu, Fatma, Cengiz Kahraman, and Hatice Nida Civan. ”A novel hesitant fuzzy EDAS method and its
application to hospital selection.” Journal of Intelligent & Fuzzy Systems 35, no. 6 (2018): 6353-6365.
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