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Abstract: Sheet metal can be made from different metals, including tin, nickel, steel, copper, brass, zinc, and 

chrome. Silver, gold, and palladium (which is also employed as a catalyst) are among significant sheet metals for 

aesthetic purposes. When force exerted to a sheet of metal, the materials is elastically deformed and its geometric 

is changed without any substance being removed. This is known as sheet metal shaping.  In the sheet metal 

formation process, a metal is reshaped while it is still solid. Some metals' plasticity allows for the deformation of a 

solid piece of metal into a desirable shape without compromising mechanical integrity. Cutting, striking, folding, 

and welding flat pieces of steel or copper into metal structure or goods is known as sheet metal manufacturing. 

Almost any shape can be created by cutting, bending, or stretching sheet metal; this is typically accomplished by 

heating the metal. Alternative Taken as Thickness, Yield Strength, Ultimate tensile, Maximum elongation. 

Assessment option The cold-rolled materials used consisted of an electro-galvanized draw quality special killed 

steel of two different thickness (EGCR3, EGCR3- 2), hot dipped galvanized draw quality special killed steel 

(HDGCR3), carbon sheet Chrysler Spec MS-steel (CRDSTB), electro-galvanized-annealed high strength steel 

(HSGS25S), a generic carbon steel (EG250B). from the result is based on EGCR3-2 are the result seen and got the 

first Rank, whereas the EG250B got having the lowest rank. The Value of dataset for sheet metal components in 

VIKOR method shows that it results in EGCR3-2 and top ranking. 

 

Keywords: Ultimate tensile, Maximum elongation, Thickness, HDGCR3, HSGS25S. 
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1. INTRODUCTION 

Studies at the industrial, automobiles, and process levels show that it is possible to increase yields while manufacturing 

sheet metal products for the automobile sector. Sector Results According to the examination of the current situation, the 

amount of sheet metal scrap produced by various automakers and vehicle models varies greatly. Best practises would be 

followed by all enterprises, reducing industry-wide yield losses. chances to further advance best practises could arise. 

Analysis reveals a drop in sheet metal yield. Losses work well as a carbon reducing method. [1] The current work 

examines spring-back and breaking forces for V-shaped wings made of low-carbon steel sheet metal with lengthwise 

shear perforations on their breaking surfaces. effects of in the final test, the bending angle and twisting forces are 

examined along with substance thickness, punch separation, die angle, die width, and chopping size. Using data from 

experiments, the twisting forces can be calculated using an equation. [2] The ability to develop confirmed parts locally is 

made possible by the opening of dieless additive producing processes like laser insulation into normal fabrication 

sequences of sheet metal elements. However, because additive producing is still a labour-intensive process, the prospect 

of mass-producing-built laser-clad blanks or elements is dubious. lacking the need of fasteners or interfaces or new tool 

fabrication. [3] Only 3% of the savings possibilities were taken advantage of in this study, which first considers the 

dimension These findings documenting the capacity for car sheet metal. sections. Following this discussion of application 

barriers and proposals for future action, evaluations on the use of case studies to inspire writing effectiveness techniques 

in general are offered. [5] The methods now in use to determine the appropriate geometry for mathematical rebound 

replacement are outlined above, and a fresh approach to physical replacement is also described. Two-dimensional and 

multifaceted part shapes are exposed to die design utilising the physical replacement approach in contrast to the inverse 

displaced method in order to evaluate the new method's utility. [6] In many different industries, including the 

construction of ships and automobiles, sheet metal components are employed extensively. Sheet metal fabrication 

requires the generation of flat patterns for the sheet metal components, which is a crucial step in the manufacturing 
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process overall. Analytical levelling and graphic solution are the fundamental components of traditional flat pattern 

generation techniques. A graphic solution frequently relies on the expertise of qualified engineers. [7] For the purpose of 

improving process yield, presented a two-step optimization approach. deciding which fixture layouts are best for a 

particular MultiTaction production system. developed a different sequencing space-filling method that used sampling 

techniques to look for the best designs. All of the aforementioned techniques are predicated on the six-point placement 

principle; however, they do not apply to sheet metal elements because of welding-related deformation. [8] The evolution 

of computer-aided manufacture in sheet metal production began with the introduction of computer ly managed punching 

and bending machines. However, other procedures, design, and NC software do not make the best use of the devices. 

Badly is only automated. Therefore, lead times were too long to deal with the unpredictability system. [9] Screening of 

materials is carried out between ambient in addition to 560 °C. A series of substance tests are undertaken to look at the 

performance of the Ti-6Al-4V batches in question in order generate the benchmark data required for the standardizing of 

various yield requirements. material and to be employed in FE-analysis of thermomechanical sheet metal forming. [12] 

The characteristics that make up the sheet metal elements must first be recognized and separated from the relevant data in 

order to build a flat pattern. The element is expected to solely contain flat and curved elements in the current work. The 

data related to the lines, curves, and circles is first extracted from the DXF file after it has been read. The elements are 

then divided into three groups, each of which corresponds to a different orthographic scenario. [13] They are displayed in 

the SMC PFS. All cutaway shapes have filled angles to enable smooth distribution of loads around these angles and 

avoid stress anomalies, or "lightning holes," which are typically at low stress areas of substance and weight. at generally, 

these cutouts, regardless of their algebra, are not authorized to have sharp corners. constructed with sheet metal parts to 

enable cost-effectiveness [14] The advantages of LMD over other cladding methods like PTA or MIG is the material's 

high degree of accuracy. laser light can be concentrated very precisely during deposition. A sheet metal blank or sheet 

metal components inside stiffness can be increased by using LMD to create flexible mating relationships, as shown in 

early studies of important depositing using TiAl6V4 sheet metal components. These studies also demonstrated the 

viability of using the protecting equipment in aerospace programmers. [15] This is used to build a methodical process for 

non-linear dimensions’ variations analysis for sheet metal assemblages. The mechanical force between the construction 

surfaces was taken into account, along with the finite component method. Physical measurements are used to verify the 

suggested method in a case study involving the construction of two sheet metal parts. The simulated results and the 

outcomes of the physical investigations are in good accord. [16] Elastic and plastic displacement of the material occurs 

near the equilibrium plane through sheet metal production, particularly during the twisting process. The dynamic strain in 

the materials is repaired when the punch achieves final drawing and is retracting which results in spring back in the area 

because of uneven stress concentration in the sheet. [17] 

2. MATERIALS AND METHODS 

Normalization technique for decision makers, optimal and optimal TECHNIQUE AND TOPSIS FOR CALCULATING 

RESISTANCE SOLUTIONS Distance measurement and VIKOR used for Method Maximum Group Utility Strategy (v) 

weight for method and can be selected. [11] A detailed The VIKOR method was developed to solve the problem, but this 

Methodology Constraints or continuum of design Does not include the Objectives of design with variables. So, a mix the 

0-1 goal programming model is an alternative method in this study Material selection and design optimization. [12] 

VIKOR method This time the other M.C.T.M [13] They use Fuzzy AHP to weight the criteria used and textile suppliers 

in VIKOR mode Sorted out. AHP and TOPSIS methods for studying Connecting India's fashion apparel industry under 

uncertainty. [14] The linguistic VIKOR method for 2-tuple linguistic information and appearance Based on the basic 

principles of VIKOR model has first, to calculate linguistic information Concepts, functional formulas and distance 2-

tuple we introduce the method. Linguistics we review some aggregation operator of number we do It is more scientific 

and reasonable to consider conflicting traits. [15] 700 mph flight speed Mach* 1.06 or 106% The plane is the moisture 

and temperature it has travelled 106% or 1.06 MACH* at the speed of local sounds reached the speed of sound at those 

levels is ~660 mph 770 mph of sound in dry, 68° F conditions Below speed. The formula for density is the mass of an 

object times its volume divided by the size. In equation form, it is d = m/v, D is density, m is mass, and v is the Size of 

the item. Standard units are kg /m3. Acoustic impedance: the passage of ultrasound waves through tissues Resistance to 

spread. Unique to each tissue type There is acoustic impedance. Acoustic impedance is in tissue A product of the density 

and speed of sound. 

Step 1. Determination of best and worst value 

 

 
 

Step 2. Normalization of  and  
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Step 3. Computation of  for group of utility function 

 
Step 4. Ranking of the alternative 

Sorting of ,  and  are made from their minimum value. Hence the three ranking list is obtained. 

Step 5. Acceptance of Rank choice 

Case 1: Acceptable advantages 

 

Where , where j is the number of alternatives. 

 

Case 2: Choice of random acceptance stability, where  is the best choice from S and R with  

Condition: If any one of the conditions is not satisfied, then a set of compromise solution will be 

proposed and that is consist of: 

1. Alternatives a1 and a2, if condition a2 is not satisfied 

2. Alternative , if condition case 1 is not satisfied  is determined by the relation 

 for maximum M (the position of these alternatives is in closeness) 

Alternative: Thickness, Yield Strength, Ultimate tensile, Maximum elongation. Assessment option: The cold-rolled 

materials used consisted of an electro-galvanized draw quality special killed steel of two different thickness (EGCR3, 

EGCR3- 2), hot dipped galvanized draw quality special killed steel (HDGCR3), carbon sheet Chrysler Spec MS-steel 

(CRDSTB), electro-galvanized-annealed high strength steel (HSGS25S), a generic carbon steel (EG250B) 

3. ANALYSIS AND DISSECTION 

TABLE 1. sheet metal components in Determination of best and worst value 

 

Determination of best and worst value 

 

Thickness Yield Strength Ultimate tensile Maximum elongation 

CRDSTB 0.7366 155.6 301.6 39.5 

EGCR3 0.7493 177.76 302.5 43 

EGCR3-2 0.8509 165.36 291.5 44.6 

HDGCR3 0.8001 194.2 354.3 37.5 

HSGHS25S 0.762 187.6 306.5 40.1 

EG250B 0.7542 249.98 360.5 33.2 

Best 0.7366 249.98 360.5 33.2 

worst 0.8509 155.6 291.5 44.6 

Table 1 sheet metal components show the Thickness it is seen that CRDSTB the Best value for EGCR3-2 is showing the 

worst value. Yield Strength it is seen that EG250B is showing the best value for CRDSTB is showing the worst value. 

Ultimate tensile it is seen that EG250B is showing the best value for EGCR3-2 is showing the worst value. Maximum 

elongation it is seen that EG250B is showing the best value for EGCR3-2 is showing the worst value. Alternative: 

Thickness, Yield Strength, Ultimate tensile, Maximum elongation. Assessment option CRDSTB, EGCR3, EGCR3-2, 

HDGCR3, HSGHS25S, EG250B. 
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FIGURE 1. sheet metal components 

Figure 1 shows that Alternative: Thickness, Yield Strength, Ultimate tensile, Maximum elongation. Assessment option: 

CRDSTB, EGCR3, EGCR3-2, HDGCR3, HSGHS25S, EG250B. 

TABLE 2. sheet metal components in Calculation Sj and Rj 

Culculation Sj and Rj Sj Rj 

0 0.25 0.213406 0.138158 0.601564 0.25 

0.027778 0.191301 0.210145 0.214912 0.644136 0.214912 

0.25 0.224147 0.25 0.25 0.974147 0.25 

0.138889 0.147754 0.022464 0.094298 0.403405 0.147754 

0.055556 0.165236 0.195652 0.151316 0.56776 0.195652 

0.038495 0 0 0 0.038495 0.038495 

Table 2 shows the calculation of the Sj and Rj, it is calculated. 

TABLE 3. sheet metal components in Calculation Sj and Rj and Qj 

 

Sj Rj Qj 

 

0.989722 0.601564 0.627535 

 

1.073961 0.644136 0.680432 

 

1.474147 0.974147 1 

 

0.645457 0.403405 0.39844 

 

0.914728 0.56776 0.582633 

 

0.07699 0.038495 0 

S+ R+ 0.07699 0.038495 

 S- R- 1.474147 0.974147 

 
Table 3 shows the Sj, Rj, Qj by using the previous tabulation it is the sum of the value. Sj and Rj using the S+ R+ 

Minimum formula, S- R- Maximum formula.  

Sj

Qj0

2

1 2 3 4 5 6

Sj, Rj, Qj 

Sj Rj Qj

 
FIGURE 2. sheet metal components in Calculation Sj and Rj and Qj 
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Figure 2 shows the graphical Sj, Rj, Qj by using the previous tabulation it is the sum of the value. Sj and Rj using the S+ 

R+ Minimum formula, S- R- Maximum formula.  

TABLE 4. sheet metal components in Rank 

 

Rank 

CRDSTB 3 

EGCR3 2 

EGCR3-2 1 

HDGCR3 5 

HSGHS25S 4 

EG250B 6 

Table 4 shows the final result of this paper the CRDSTB is the 3rd rank, EGCR3 is the 2nd rank, EGCR3-2 is the 1st rank, 

HDGCR3 is the 5th rank, HSGHS25S is the 4th rank, EG250B is the 6th rank. The final result is done by using the VIKRO 

method. 

 
FIGURE 3. sheet metal components in Rank 

Figure 3 shows the form the result is based on EGCR3-2 are the result seen and got the first Rank, whereas the EG250B 

got having the lowest rank. 

4. CONCLUSION 

However, the variances in yield loss found in the sector suggest a chance for the majority of businesses to enhance 

material utilisation. If an organisation is motivated, has clear goals, and allows for operational changes, it can apply the 

specified yield development measures. Actions taken to put yield development strategies into practise Any form of hole 

on a component's bendable surface will cause it to behave differently from surfaces without holes. The final match and 

the component's shape dependent on the spring-back the most out of all the other elements. Particularly when the 

identically variable material has tight limitations, this element is crucial. Sheet metal forming with additive fabrication 

has the potential to produce novel goods. Geometrical variability is taken into consideration using the physical 

compensation approach. A physically based method that makes use of the stiffness of the virtual part produces adjusted 

geometries. Based on the findings of the spring back simulation, the target shape is mechanically deformed virtually by 

introducing forces generated by an extra elastic simulation. Then, a condensed energy model is modified. To increase 

effectiveness, a unique energy relaxation method based on changing step size is developed. Additionally, there are a few 

crucial difficulties including overlap correction and seed triangle selection. A layered flattening strategy is suggested for 

those sophisticated surfaces in order to release the flat changes. We compared the energy approach to the conventional 

ARAP surface component method in light of the intrinsic property of length reduction. 
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