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Abstract- Deep Drawing (DD) is one of the sheet metal forming 

processes widely used in automobile, aerospace, electronics and 

allied industries to produce the hollow parts. The improvement in 

the deep drawing manufacturing process with Contemporary 

methodologies results in traits inside the car and different sheet 

steel industries. Nevertheless nowadays, this method of analysis 

and layout is an art than technology. Presently, the traditional 

deep drawing (CDD) operation is carried out at room 

temperature in industries. Despite the fact that the deep drawing 

method of excessive energy / low formability metals has an 

extensive industrial utility vicinity, deep drawing at room 

temperature has serious problems due to the big amount of 

deformations found out and high glide stresses of the materials. 

The present paper gives an overview of deep drawing system.  In 

recent times composite fabric is significantly used in 

manufacturing industries due to its better power. Die radius has 

the greatest influence on the deep drawing of stainless-steel 

blank sheet accompanied by using the clean holder force and the 

friction coefficient. Similarly, it is proven that a blank holder 

pressure software and nearby lubrication scheme improved the 

high-quality of the fashioned component. The prevailing look at 

ambitions to determine the premier blank form design for deep 

drawing of arbitrary formed cups with a uniform trim allowance 

at the flange, i.e., cups without ears. The earing, or non-uniform 

flange, is caused by non-uniform material flow and planar 

anisotropy in the sheet. 
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I. INTRODUCTION 

Sheet metal forming is one of the most important 

manufacturing processes, which is inexpensive for mass 

production in industries [1]. Sheet metal forming involves 

conversion of flat thin sheet metallic blanks into 

components of preferred shape and length via subjecting the 

material to huge plastic deformation. Steel forming 

approaches are categorised into bulk forming procedures 

and sheet metallic forming methods. In each forms of 

method, the floor of the deforming steel and tools in contact 

and friction between them might also have fundamental 

affects on cloth drift. The bulk forming processes are 

rolling, forging, twine drawing and extrusion. Sheet steel 

forming methods like deep drawing, stretching, bending and 

so forth. Are extensively used to produce a huge range of 

simple to complex additives in automobile and plane 

industries, family appliances and so on. Metal forming is a 

large production process for generating massive type of car 

parts and aero-space components in addition to purchaser 

products. In sheet metallic forming a skinny sheet is 

subjected to a plastic deformation the use of forming 

equipment to get the designed form as proven in fig. 1. At 

some point of this process if the process parameters aren't 

selected properly the blank sheet develops some defects. 

Consequently, it's far very critical to optimize the system 

parameters to lessen the defects within the components and 

to minimize the manufacturing fee. Deep drawing is one of 

the often-implemented techniques in sheet metallic forming. 

Deep drawing operation is based totally on generating 

engineering parts with precise shapes thru most important 

plastic deformation of flat metal sheets. An outside pressure 

on a steel sheet does this plastic deformation. This outside 

force needs to be huge enough to location the cloth within 

the plastic region and to ensure that once displacing the 

external pressure, the metallic component does not spring 

again or elastic deform again. The final quality of the parts 

produced through this operation is based on the final wall 

thickness and being wrinkle-free and fracture-free 

 
Fig. 1 Typical tool setup for deep drawing. 

II. DEEP DRAWING 

Deep Drawing (DD) is the sheet metal forming process 

which is used to produce containers from flat circular 

blanks. The central Portion of sheet of clean is subjected to 

stress implemented through punch right into a die opening to 

get a sheet metallic of required form without folding the 

corners. This normally calls for the use of presses having a 

double movement for clean retaining force and punch force. 

DD also can be defined as the blended tensile and 

compression deformation of a sheet to form a hollow body, 

without intentional change in sheet thickness 

III. PRINCIPLE OF DEEP DRAWING 

A flat blank of sheet metal is formed into a cylindrical cup 

by forcing a punch against the centre portion of a blank that 

rests on the die ring. The blank can be circular or 

rectangular, or of an extra complex outline. Clean holder is 

loaded by way of a clean holder pressure, which is important 

to save you wrinkling and to manipulate the material 

circulate the die hollow space concurrently moving the 

precise form of the punch and the die to the blank. The 

material is drawn out of the clean holder-die region during 
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the forming degree and the cloth is subjected to compressive 

and tensile stresses in this portion. 

IV. COMMON DEFECTS IN DEEP DRAWING 

(a) Flange wrinkling. 

(b) Wall wrinkling.  

(c) Tearing.  

(d) Earing. 

(e) Surface scratches. 

 Earing: 

It occurs in deep drawn parts made from anisotropic 

materials. Because of planar anisotropy, 

the sheet metal may be More potent in a single direction 

than in other instructions within the aircraft of the sheet. 

These reasons the formation of ears inside the top edge of a 

deep-drawn cup even when a circular blank is used. In 

exercise, enough more steel is left on the drawn cup so that 

the ears can be trimmed. 

 Wrinkling in the flange 

Wrinkling in deep drawn parts consists of a series of ridges 

that form radially in the flange due to compressive forces. 

Wrinkling in the wall occurs when ridges in the flange are 

drawn into the vertical wall of the cup. 

 Wrinkling in the wall 

It occurs when ridges in the flange are drawn into the 

vertical wall of the cup. 

 Tearing 

It occurs near the base of the drawn cup and results from 

high stresses in the vertical wall that cause thinning and 

failure of the metal at that location. 

 Surface scratches 

It occur in a drawn part if the punch and die surfaces are not 

smooth or if lubrication is not enough. 

 Effects of Process Parameters 

The process parameters that affect the success or failure of a 

deep-drawing operation include punch and die radii, punch 

to die clearance, press speed, lubrication, and type of 

restraint of metal flow. 

 Effect of Die Radius 

As the blank is struck by the punch at the Begin of the 

drawing, it's miles wrapped around the punch and die radii; 

the strain and the stress advanced inside the work piece are 

just like those developed in bending. The force required to 

draw the shell at intermediate position has a minimum of 

threecomponents [8] 

The forces required for bending and unbending of the metal 

flowing from the flange into the side wall. 

The forces required for overcoming the frictional resistance 

of the metal passing under the blank holder and over the die 

radius. 

The forces required for circumferential compression and 

radial stretching of the metal in flange. 

So increase in the die radius reduces The work required for 

the deforming as punch radius has not Extensive affect at 

the technique however it have to be suitable. On the profile 

of the die radii drift of the material takes palace. Most of the 

bending and unbending takes region in that area. Die radii 

need to be optimized for the minimization of the drawing 

load. 

 Effect of punch-to-die clearance 

The selection of the punch-to-die clearance depends on the 

requirements of the drawn part and on the work metal. 

Because there Is a decrease and then a gradual increase 

inside the thickness of metallic as it's miles drawn over the 

die radius, clearance in step with facet of seven to 15% extra 

than stock thickness allows prevents burnishing of the 

aspect wall and punching out of the cup bottom. Clearance 

between the punch and die for a rectangular shell, at the side 

walls and on the ends is identical as within the round cup. 

Radius on the nook may be as much as 50%greater than 

stock thickness to avoid ironing in those areas. 

 Effect of blank holding force. 

Even simplest drawing operation, the thickness of the work 

metal and die radius offers some restraint to the flow of the 

metal into the die. For drawing all however best of the shape 

some restraint is required for the controlling the flow of the 

fabric. [10] Compressive forces at the metallic inside the 

location past the edges of the die motive the work steel to 

buckle. If this buckled or wrinkled steel is pulled into the die 

at some stage in the drawing operation, it will increase the 

strain inside the location of the punch nostril to the point at 

which the paintings steel would fracture quickly after the 

start of the draw. The clean holder force is used to save you 

this buckling and next failure. The amount of blank holding 

force required is one third of the drawing. 

 Effect of the press speed 

Speed is of greater significance in Drawing stainless steels 

and heat resistant alloys than in drawing softer, greater 

ductile metals. Excessive press speeds have caused cracking 

and wall thinning in drawing these stronger, less ductile 

materials. 

V. LITERATURE REVIEW 

Amir Atrian et al[2], Brass is huge ornamental programs 

and its thermal and electric conductivities are a good deal 

higher and its precise warmness is drastically much less 

better, as compared with the ones of the stainless-steel. 

Therefore, by means of making aelement made of brass and 

stainless-steel, you'll take exclusive benefits of these metals 

at the identical time. In the realistic experiments, it is firstly 

essential to discover the mechanical homes of the chosen 

materials in addition to the Coulomb friction co-efficient 

between the sheet and the dies. These statistics also are 

required for appearing the FE simulations of the procedure. 

For this situation, the tensile exams, primarily based on 

ASTM (E8M-98) standard, have been used to specify the 

pressure–pressure curves of the brass and chrome steel 

under consideration. This form of take a look at is normally 

followed for sheet metallic forming tactics, due to the stress 

country involved. 

R. Venkat Reddy et al[3], The look of dimensional 

deviations of form and function, of the defects in the 

metallic sheets that have been subjected to a chilly plastic 

deformation method (deep drawing), represents a vital 

problem for the specific enterprise, specifically for the mass 

manufacturing, like the device manufacturing industry. The 

intention of this booklet is to give the essential aspects that 

impact of different factors like BHF, punch radius, die side 
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radius, and coefficient of friction on the wrinkling of 

cylindrical components in deep drawing manner. The 

initiation and increase of wrinkles are motivated with the aid 

of many elements which includes stress ratios, the 

mechanical properties of the sheet material, the geometry of 

the work piece, and call situation. It is hard to analyze 

wrinkling initiation and boom while thinking about all of the 

elements because the results of the elements are very 

complex and studies of wrinkling behavior may also show a 

huge scattering of facts even for small deviations in 

elements. In the prevailing examine, the mechanism of 

wrinkling initiation and growth in the cylindrical cup deep 

drawing method is investigated in detail.  

Najmeddin Arab et al[4], There are particularly  strategies 

of deep drawing analysis: experimental and 

analytical/numerical. Experimental analysis can be useful in 

reading the procedure to decide the method parameters that 

produce a defect unfastened product, and the 

analytical/numerical modeling can be used to version and 

examine the process through all degrees of deformation. 

This technique is much less time consuming and extra in 

your price range. Sheet metal forming frequently includes 

biaxial in-plane deformation with non-proportional pressure 

paths. In deep drawing of cylindrical cup, the deformation in 

the flange is ruled by means of natural shear deformation, 

while it modifications to aircraft strain when the material is 

drawn into the die. This paper offers with the analysis of 

deep drawing of circular blanks into axi-symmetric 

cylindrical cup the usage of numerical modeling. The clean 

draw capability has been related both theoretically and 

experimentally with the initial diameter of the blank and 

deep drawing parameters. The traces in the radial and 

circumferential instructions have been measured. A 

correlation on the flange thickness variant by way of 

considering the paintings hardening with the analytical and 

experimental values also has been searched. 

Fereshteh-Saniee et al[5], The deep drawing technique is 

one of the important sheet-metal forming processes. Using 

this operation, many parts are synthetic in diverse industries. 

In this paper, unique methods of evaluation which include 

analytical, numerical and experimental strategies are 

employed to estimate the specified drawing force for a 

regular thing. With this regard, the numerical simulations 

were performed the usage of the finite-detail (FE) approach. 

In those simulations, the effects of the detail type at the 

forming load and the variant of the thickness pressure have 

been studied. Moreover, the influences of the friction 

coefficient at the load–displacement curve of the method 

and most drawing force had been quantitatively investigated 

for each the analytical and FE methods. Different analytical 

relationships counseled via distinctive researchers have been 

also used to calculate the maximum drawing pressure. The 

consequences acquired from those strategies collectively 

with the numerical outcomes were as compared with the 

experimental findings. Based in this contrast, it changed into 

concluded that Siebel’s method predicts more correct 

effects, compared with other analytical relationships. It 

changed into additionally determined that this formulation is 

greater sensitive to the friction coefficient than the finite-

element simulations. On the other hand, the shell elements 

are more suitable than four-node solid elements for the 

numerical analyses because the applicable FE predictions 

gift a great deal better agreement with the experimental 

outcomes. 

Jyhwen Wang et al [6], This paper offers with Finite 

element technique to reduce the effect earring piece shaped 

with the assist of. The intention of the existing examine is to 

decide the most beneficial blank form layout for deep 

drawing of cups with a uniform allowance on the flange. 

The non-uniform flange, is as a result of non-uniform 

material glide within the sheet. In this research, the 

maximum is absolutely proposed a new approach for shape 

layout the use of finite detail analysis. The deformation 

procedure is classify or divided into number of ranges. A 

form errors metric is required or used to degree the quantity 

of earing and extensively utilized to compare the goal shape 

set for every stage of the evaluation. 

T. S. Yang et al [7], Efficiency within the business sector 

because of its deep drawing procedure is very beneficial. 

Deep drawing manner is tormented by many variables, such 

as the clean form, punch and die profile Radius, fabric 

formability and so forth. In particular, so one can get the 

great products inside the deep drawing system, the clean 

length is a very crucial issue. In this paper, In finite detail 

approach rectangular cup drawing cup peak are used to 

analyze the method. In order to test the product in a square 

cup drawing processing top and load simulation to predict 

the formation of FEM, The cutting-edge simulation 

outcomes are compared with experimental statistics. Finite 

element is used for drawn products designed profile 

analysis, and proposed the creation of a mechanism to 

opposite the initial clean shape of a square cup drawing 

simulation. The design of the preliminary blank shape is 

likewise certified to be used drawn up by the advantage 

profile designed cups. The main superiority of the drawn 

cup the use of the changed blank's shape over the circular 

clean form is that the drawn cup peak is greater uniform; 

and in addition the maximum punch load, effective stress 

and powerful strain of drawn square cup are smaller. 

A.R.Joshi et al [8], In this paper primary evaluation is 

offered based on optimization of manner parameter in deep 

drawing system with the use of different strategies. The 

formability of sheet metals is stricken by many parameters, 

like cloth parameters, process parameters and pressure 

bounding standards. Optimization of method parameters in 

sheet metal forming is an essential task to lessen production 

fee. To determine the ultimate values of the technique 

parameters, it's miles essential to discover their have an 

effect on at the deformation conduct of the sheet steel. The 

significance of 3 important process parameters particularly, 

punch radius, blank holder force and friction coefficient at 

the deep drawing characteristics of a slight metallic cup can 

be determined. Various literatures of studies awareness on 

parameters that have an effect on most in deep drawing 

technique. By analyzing these parameters, the defects like 

wrinkling, tearing, earing is reduced and also we are able to 

get the coolest satisfactory product. There are many 

processing and material parameters which might be 

affecting deep drawing process. Some of the capabilities are 

there which cover most of the material and processing 

parameters affecting the thickness distribution and 

additionally the fine of the product. During the final decade 

many researchers have furnished the ones features which 

boom the efficiency of the method and reduce the 

undesirable capabilities like earing and wrinkles. 

 



A Survey on Formability of Material and Effects during Deep Drawing Process 

58 

VI. CONCLUSION 

Very little amount of research work has been carried out in 

deep drawing or warm deep drawing of materials like 

stainless steel, copper, Excessive energy low alloy steels etc, 

despite the fact that those materials are very substantially 

used in lots of industries like automobile, aeronautics, 

electronics industries and so forth. The facts concerning the 

metallurgical aspects of heat deep drawing is very tons 

restrained. The main reason for the wrinkles prevalence in 

that commercial vessel is suddenly sectional changes and 

the ratio of the upper and base diameter isn't always regular 

in both degrees of forming. So, it is vital that this ratio 

inside sure restriction. It has reviewed that in production 

global forming process is maximum concerning technique. 

Forming is system through which desired form may be done 

without steel putting off. In forming system a deep drawing 

system has been covered. So, this paper deals with the 

various parameters of deep drawing process which plays 

major role to obtain the finish part as well as optimization 

technique to improve the productivity and quality of 

product. 
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