
 

 

International Journal of Advances in Engineering and Management (IJAEM) 

Volume 3, Issue 3 Mar. 2021,  pp: 944-949   www.ijaem.net      ISSN: 2395-5252 

 

 

 

 

DOI: 10.35629/5252-0303944949    Impact Factor value 7.429     | ISO 9001: 2008 Certified Journal   Page 944 

Detailed Study of Sheet Metal forming processes. 
 

1,2 Sumit Singh Rawat, Yogesh Kumar, 3,D.r.Mukesh Dadge, 
Delhi Technological University, Delhi 

Delhi Technological University, Delhi 

 

--------------------------------------------------------------------------------------------------------------------------- ----------- 

Submitted: 10-03-2021                                    Revised: 27-03-2021                                     Accepted: 31-03-2021 

------------------------------------------------------------------------------------------------------------------------------------ 
ABSTRACT:  This research paper deals with the 

various types of processes involved during sheet 

metal processes.  It also covers the essential 

characteristics of sheet metals and forming process 

involved during the formation of multiple products. 

It also covers the metallic properties that might 

affect formability. This also covers the various 

bending operation that is employed for sheets, 

plates, and tubes. It also covers the other important 

factors linked to the sheet metal formation, such as 

equipment used during it and the process's 

economy. 

 

I. INTRODUCTION 
Products that are made of sheet metal are 

all around us. It includes various consumer and 

industrial products, such as drinking cans, 

cookware, file cabinets, metal desks, electrical 

appliances, car bodies, trailers, and aircraft 

fuselages. Sheet made back to about 5000 BC, 

where household utensils and jewelry were made of 

hammers and seals of gold, silver, and copper. 

Compared with those made by distribution and 

spinal insertion, the metal parts offer the 

advantages of flexible and flexible structure. 

There are many techniques used to make 

metal parts. However, the term press work or press 

construction is widely used in the industry to 

describe general works of building sheets because 

they are usually made on machines that use a set of 

designs. 

Low carbon steel is the most widely used 

steel metal due to its low cost, good strength, and 

general order. Recently, advanced alloys, such as 

TRIP and TWIP steels, have become very popular 

in automotive applications because of their high 

power; they are ready to provide good crash 

protection against lightweight construction. 

Aluminum is the most popular standard material 

for metal systems such as soft drinks, kitchen 

utensils, packaging, and applications where 

corrosion resistance is a concern. The most 

common aircraft materials and aerospace 

applications are aluminum and titanium, although 

composite materials increasingly replace them. 

Many production processes involving 

sheet metal are performed at room temperature. 

Heat burning is done from time to time to increase 

the composition and reduce the machines' 

construction loads. Common elements in hot 

flashes functions are titanium alloys and various 

metals with high strength. 

 

II. PROCESSES INVOLVED IN SHEET 

METAL 
a. Shearing 

Before the metal part is made, the empty 

blank chart is removed from the large sheet 

(usually from the coil) by shearing. The sheet is cut 

by placing it under shear pressure, generally using 

a punch and a die. The typical features of the 

shaved edges of the sheet and the slug are shown, 

respectively. Note that the edges are not smooth 

and do not match the sheet plane. 

 

 
Figure 1. Shearing process. 

 

The main processing parameters for shaving are: 

• Boxing and death 

• Boxing speed 

• Lubrication 
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• Removal, c, between the punch and die. 

Removal is an essential factor in 

determining the shape and quality of the shear. As 

permissions increase, the area of the deformity 

becomes brighter, and the sheared edge becomes 

rougher. The sheet is usually pulled in the 

allowance zone, and the perimeter or edges of the 

area designed to be harsher. Unless such edges are 

acceptable as they are produced, secondary 

operations may be required to make them smoother 

(which will increase production costs). 

 

III. SHEARING OPERATION 
The most common activities of shearing are 

punching - where the sheared slug is a lump or can 

be used for another purpose - and opens up space - 

where the slug is part of which will be used are 

discarded material. 

 

 
Figure 2: Blanking and Punching operation 

 

The functions described are as follows, as 

is often the case with computer-controlled 

machines with rapidly changing tool holders. That's 

right, the equipment is helpful, especially in 

making prototypes of metal parts — which require 

a lot of production work. 

 

1. Die cutting. 

This is a shearing operation that contains the 

following basic procedures: 

• Piercing: piercing multiple holes in a sheet 

• Separation: cut a sheet into two or more pieces 

• Caution: removing pieces (or various shapes) at 

the edges 

• Dancing: leaving the tab without removing 

anything. 

 

The components produced by these 

processes have a wide range of uses, especially in 

combination with other materials. Wooden sheet 

metal with diameters of holes ranging from 1 mm 

(0.040 in.) To 75 mm (3 in.)Parts and structures. 

They are operated on presses at speeds of up to 

300,000 holes per minute, using special equipment 

and equipment. 

 

 

2. FINE BLANKING 

Smooth and square edges can be produced 

with good quality. One basic design of death is 

shown. A V-shaped sink or impingement locks the 

sheet tightly and prevents type distortion. A well-

sealed procedure, developed in the 1960s, involves 

permitting up to 1% of sheet size, and that can 

range from 0.5 to 13 mm (0.02 to 0.5 in.) In most 

cases. The maximum tolerance is in order of (0.002 

in.) 

 

 
Figure 3: Fine Blanking. 

 

3. SLITTING. 

Shaving operations can be performed with 

circular pairs such as open cans. In hitting, the 

blades follow a straight line, a circular path, or a 

curved path. A split edge usually has a burr folded 

over the sheet area by rolling (smoothing) between 

the two rolls. If not done correctly, slitting 

performance can cause various distortions of the 

cut edges. 

 

 
Figure 4: Slitting Process. 

 

4. STEEL RULES DIE. 

Soft metal (as well as paper, leather, and 

rubber) can be opened with a steel-rule die. Such 

dice consisted of a thin strip of reinforced metal 

bent in shape to be produced (similar to cutting 

cookies) and held at the edge of a flat wood or 

polymer base. The die is then made to press against 
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the sheet, which rests on a flat surface, and then 

cuts the sheet in the shape of a metal rule. 

 

5. SCRAP IN SHEARING. 

The amount of scrap, also known as trim 

loss produced in shaving operations, can be seen. It 

can be up to 30% on large stamps. A script can be a 

significant factor in production costs. It can be 

significantly reduced by a suitable arrangement of 

shapes on a sheet to be cut. Design-assisted design 

techniques are designed to reduce clutter in cutting 

work. 

 

IV. CHARACTERISTICS OF METAL 

FOR SHEET FORMATION. 
A. Grain Size 

Grain size affects mechanical properties 

and influences the appearance of the structured 

component (orange peel). A tiny grain size, steel is 

stronger; the stronger the grain, the rougher is the 

earth's appearance. ASTM size for 7 grains or 

filters is preferred for standard sheet-building 

operations. 

 

B. Dent Resistance of Sheet Metals.  
Dents commonly are found on cars, 

appliances, and office furniture. Dents usually are 

caused by dynamic forces from moving objects that 

hit the sheet metal. For example, in typical 

automotive panels, velocities at impact range up to 

45 m/s (150 ft/s). Thus, the dynamic yield 

stress (yield stressunder high rates of deformation), 

rather than the static yield stress, is the significant 

strength parameter. Dynamic forces tend to 

cause localized dents, whereas static forces tend to 

diffuse the dented area. This phenomenon may be 

demonstrated by trying to dent a piece of flat sheet 

metal by pushing a ball-peen hammer against it and 

then striking it with the hammer. Note how 

localized the dent will be in the latter case. Dent 

resistance of sheet-metal parts has been found to (a) 

increase as the sheet thickness 

and its yield stress increase and (b) 

decrease as its elastic modulus and its overall panel 

stiffness increase. Consequently, panels rigidly 

held at their edges have lower dent resistance 

because of their higher stiffness. 

 

C. Elongation of the metal. 

Metal sheet metal processes do not usually 

involve easy uniaxial stretching. So in the 

examination of the controversy. However, 

observations from the strength test are helpful, and 

it is necessary tounderstand the metal's functioning 

in these functions. that the disputed sample begins 

to be expanded uniformlyand that when the burden 

exceeds the great strength of the story, the sample 

starts to bend, so the stretch is no longer the 

same.Because the material is usually stretched on a 

construction sheet, the uniform is high. 

Stretch is appealing for good construction. 

 

D. Yield-point Elongation. 

Low carbon steel and aluminum alloys -

magnesium show a yield-point elongation 

character: it has a higher yield point. This behavior 

leads to Lüder's groups (also called stretcher strain 

marks or larvae) on the sheet -signs that last longer 

on the sheet, as can be found at the bottom of the 

cans containing the usual household products. 

These marks can be challenged in the end product 

because facial cohesion reduces the appearance and 

can cause discomfort in subsequent cover-up and 

painting activities. 

 

V. SHEET METAL FORMABILITY 
The strength of the sheets is of great 

interest in technology and the economy, and in 

general, it is defined as the strength of the sheet 

metal to obtain the desired shape change without 

failure, such as neck twisting, cracking, or tearing. 

Metal sheets (depending in part on geometry) may 

pass two basic methods of twisting: (1) stretching 

and (2) drawing. There are differences between the 

two approaches, and different parameters are 

involved in it is determined to form under these 

other conditions. This section describes the file for 

methods used to predict occurrence. 

 

a) Cupping test 

Preliminary tests were created to predict 

the availability of sheet-sheet material cooking tests 

In Erichsen's experiment, a sheet of paper is 

compacted in the middle two rounds, flat die and 

metal ball or round fist forced into the sheet until a 

crack appears in the extended template. Depth of 

punch, d, where the failure that occurs is a measure 

of the sheet'simpossibility. Although this and so on 

the tests are easy to perform, they do not mimic the 

exact conditions of the actual composition 

performance, particularly unreliable, especially in 

complex parts. 
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Figure 5: Cupping test 

 

b) Forming Limit Diagram. 

Boundary Drawings. Significant 

improvements in sheet strength testinginstruments 

the growth of building boundaries, as shown in. A 

forming-limit diagram (FLD) with a particular 

metal formed by the initial markingflat sheet with a 

circular grid pattern), using chemicals or 

photographystrategies. Empty and then stretched 

over the fist oncerotation of circles is visible and 

measured in regions where failure(neck and tear) 

occurred. Although the circles themselves are 2.5 

to 5 mm(0.1 to 0.2 in.) Width, for improved 

precisionmeasurement, it should bedone as little as 

it works. 

 

 
Figure 6: Forming Limit Diagram 

 

VI. BENDING OF SHEETS. 
Bending is an essential industrial process that is 

used in almost every sheet metal process. 

I. Various Process of Bending of Sheet Metal 

i. Bending on the four-slide machine. 

Turning short pieces can be done in a machine. In 

these machines, lateral movementdeath is 

controlled and aligned with natural vertical 

movements toshape the desired shape. This process 

helps make the captive tubeand conduits, bushings, 

fasteners, and various mechanical equipment. 

 

 

ii. Roll Bending 

Roll Bending. In this process, the plates 

are folded using a set of trucks. By correctingthe 

distance between these three volumes, different 

curvatures can be obtained. This process is flexible 

and is widely used to bend the plates of 

applications such as boilers, cylindrical 

pressurevessels, and various bent members of the 

structure. 

 

iii. By forming a Bead. 

In making the beads, the bead's metal 

border is bent in the hole ofthe dies.Beads provide 

partial strength by increasing the moment of the 

inertia of that section. Also, beads improve the 

part's look and finish it offsharp edges that can be 

dangerousare exposed. 

 

 
Figure 7: Beading with a single die 

 

iv. Flanging 

This is a process of bending the edges of 

the metal, usually up to 90 °. In decreasing 

flanging, the flange is subjected to pressing 

pressures that, if excessive, can cause coagulation 

of the ally. The tendency to shrinkit grows with a 

decreasing radius of bending of the flange. By 

extension, the flange periphery is subjected to 

pressure that, if overlapped, can lead to fracture 

along the border. 

 

 
Figure 8: Types of Flanges 

 

VII. BENDING OF TUBES 
Bending and building tubes and other 

hollow partsrequire special tools due to the 

tendency to fold and wrap, as one noteswhen 

bending a piece of copper tube or plastic straw. The 

oldesthow to turn a tube or pipe to start packing its 
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interior with loose particles (usuallysand) and fold 

it into a suitable place. The task of completing the 

blockedtube from wrap inside. After the pipe 

bends, the sand shakesto get out. The tubes can also 

be connected by various flexible mandrels (Figure 

16.27) forthe same purpose as the sand. Note that 

(due to its low fold inclination)a thin, thick tube 

that should form in a large bend can be wrapped 

securely outsidethe use of fillers or plugs. 

 

1) Hemming and Seaming. 

In the flattening process (also called 

smoothing), the sheet's edge folded over it (Figure 

16.23c). Hemming increases the severity ofthe part, 

enhances its appearance, and removes sharp edges. 

Sewing involves joiningtwo edges of stainless steel 

for grinding (Fig. 16.23d). Double strands are made 

withthe same process using rollers designed 

explicitly for waterproof joints, such asrequired in 

food and beverage containers. 

 
Figure 9: Hemming and Seaming. 

 

2) Bulging  

This procedure involves placing the 

tubular, circular, or curvilinear part into a woman 

die separated and enlarge half, usually with a 

polyurethane plug. The punch is then withdrawn, 

the plug returns to its original position 

(withcomplete elastic recovery), and the formed 

part is removed by opening the partition 

disk.Typical products made of coffee or water jars, 

beer barrels, and beads in oildrums. In regions with 

complex shapes, a plug (instead of a cylindrical) 

can bedesigned to apply high pressure to critical 

part areas. Great benefitsusing polyurethane plugs 

that are more resistant to abrasion anddress; 

moreover, they do not damage the surface finish of 

the built-up part. 

 
Figure 10: Tube Bulging 

 

VIII. HYDROFORMING PROCESS. 
Hydroforming is the process of applying 

high pressure to a hollow metal object placed on 

top of a metal construction tool to define and create 

the desired state of the hollow. A variety of metals 

can be made by the process of hydroforming, 

including aluminum, copper, carbon and stainless 

steel, copper, and alloys. This process 

accommodates smaller and smaller spaces. The use 

of high pressure and even distribution reduces the 

risk of scratches on the surface and wrinkles on the 

metal parts formed. The ability to make a high-

quality product with a single tool or die (not a 

simulated set like a stamp) reduces labor costs and 

building materials. The set is designed to last 

longer in mass production over time. 

 
Figure 11: Hydroforming 

 

IX. ECONOMIC RELATED TO THE 

SHEET METAL PROCESS. 
Sheet Metal formation process consists of 

many stages from shearing process to bending 

process each method has its own cost and 

machinery used so to make this process 

economically viable it is always advised to use 

sheet metal process for mass production so that cost 

of the output could be easily compensated from the 

profit earned after the output. 
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X. RECENT DEVELOPMENTS. 
Modeling is used to predict the 

temperature fluctuations in the transition phase, 

regression, sheet strength change, determine the 

constructive forces, potential areas of cracks and 

cracks, and predict boundary limits. Price 

simulation combined with advanced 3D material 

repair procedures and fully integrated damage 

components plays an essential role in controlling 

and efficiently using the flow of goods in the SMF. 

They also designed the concept of digital 

representation to assess the impact of structural 

elements as twins on assets' behavior. Price 

simulation has become an essential tool in 

predicting cracks during sheet construction and 

crack behavior under heavy load loading when 

designing and constructing car parts made of high-

strength steel. 

 

REFERENCES 
[1].  https://www.machinemfg.com/what-is-

sheet-metal-and-types-of-sheet-metal/ 

[2]. https://www.custompartnet.com/wu/sheet-

metal-shearing 

[3]. http://www.advantagefabricatedmetals.com/

shearing-process.html 

[4]. http://www.advantagefabricatedmetals.com/

slitting-process.html 

[5]. https://thelibraryofmanufacturing.com/sheet

metal_bending.html 

[6]. https://www.custompartnet.com/wu/heet-

metal-forming 

[7]. https://www.jmpforming.com/hyrdroformin

g/hydroforming-process.htm 

[8]. https://www.researchgate.net/publication/26

4437282_Recent_development_trends_in_sh

eet_metal_forming 

 

 

 

 

 

 

https://www.machinemfg.com/what-is-sheet-metal-and-types-of-sheet-metal/
https://www.machinemfg.com/what-is-sheet-metal-and-types-of-sheet-metal/
https://www.custompartnet.com/wu/sheet-metal-shearing
https://www.custompartnet.com/wu/sheet-metal-shearing
http://www.advantagefabricatedmetals.com/shearing-process.html
http://www.advantagefabricatedmetals.com/shearing-process.html
http://www.advantagefabricatedmetals.com/slitting-process.html
http://www.advantagefabricatedmetals.com/slitting-process.html
https://thelibraryofmanufacturing.com/sheetmetal_bending.html
https://thelibraryofmanufacturing.com/sheetmetal_bending.html
https://www.custompartnet.com/wu/heet-metal-forming
https://www.custompartnet.com/wu/heet-metal-forming
https://www.jmpforming.com/hyrdroforming/hydroforming-process.htm
https://www.jmpforming.com/hyrdroforming/hydroforming-process.htm
https://www.researchgate.net/publication/264437282_Recent_development_trends_in_sheet_metal_forming
https://www.researchgate.net/publication/264437282_Recent_development_trends_in_sheet_metal_forming
https://www.researchgate.net/publication/264437282_Recent_development_trends_in_sheet_metal_forming

