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Abstract— The work deals with the development of a 

combined tool for improvement of a process to be done in 

rim manufacturing plant. Research work deals with 

combining two pressing operations done separately. This 

operation is done for seating the Valve stem which protrudes 

out of the wheel for inflating tubes &Tyres. In the first 

pressing a depression flat is observed in the component. And 

in the second operation a hole is pierced in the same flat. 

The objective of the research is to develop a tool and 

process for using a single press for performing dual 

operation. This is also to reduce down time, reduce operator 

Fatigue and thereby increase production. Elimination of one 

operation, one operator and reduction in processing time is 

also to be achieved. 
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I. INTRODUCTION 

In this fast growing economical world requirements for 

doing thing faster have risen like anything. Rapid Economic 

Growth is in a great momentum in India. India’s ambitious 

highway under construction, which is going to be the Key 

driver of the Commercial vehicle industry called the Golden 

Quadrilateral.To cater the needs of the automobile wheels 

segment many rim manufacturers has entered in the market. 

Fully Customers focused approach towards the market will 

definitely fetch a better result, to rule out the monopoly that 

the wheel manufacturers in India are having now. 

Metalworking comprises of deformation methods in which a 

metal billet or blank is formed by tools or dies. The design 

and mechanism of such methods depend on an 

understanding of the features of the raw material, the 

parameters at the tool/work piece interact, the mechanics of 

plastic deformation, the machine used, and the requirement 

of finished-product. These are the influencing parameters 

for selection of tool geometry and material as well as 

processing conditions like work piece and die temperatures 

and lubrication
 [1]

. 

Piercing is the cutting of holes in sheet metal, generally by 

removing a slug of metal, with a punch and die. Piercing is 

similar to blanking, except that in piercing the work metal 

that surrounds the piercing punch is the work piece and the 

punched-out slug is scrap, while in blanking the work piece 

is punched out
[1]

. 

In Rim manufacturing process last two operations are 

Depression and Piercing after completion of the rim forming 

operations. Valve hole Depression has to be made in 

opposite to the butt weld area, the operator needs to rotate 

the component first and place it over the Depression die on a 

Hydraulic 200 Ton press. Then after the depressed flat area 

has to be located again once more in the Piercing tool on the 

mechanical press of 100 Ton. 

After looking at the rejection report of the tractor rim for 

specifically for both the operation of depression and 

piercing, concept of combining both the operation submitted 

to organization.The concept of the improvement to be noted 

here is the person should not handle the component twice, 

since because he is locating the same place again and again. 

Chances of miss-locating the flat also prevails. 

II. LITERATURE REVIEW 

Documentation of process influencing parameters of 

blanking/piercing process covers thorough literature review 

of the factors have been elaborated by various authors. 

Comprehensive literature review is conducted by collecting 

various research papers from various journals, and various 

popular research related sites viz. Science Direct, Springer 

Link and various standard Hand Books.  

Sneha S Pawar, R.S.Dalu
[2]

, this paper represents a 

Computer assisted design method to design compound die 

set for down light housing. The design calculations take 

account of the quality of the work piece material and they 

determine the optimal size for the die punch sets. They 

developed the computer program in .net technology, tool- 

Visual studio language-C#, project type-Window 

application which allows the determination of constructive 

parameters for the elements of compound dies. The 

proposed method can be used for any configuration of the 

parts which need to be processed. The output of computer 

assisted die design for down light housing has been verified 

with the result of manual die design. It has been observed 

that computer assisted die design method provided high 

accuracy and consume less time. The proposed method 

CADD can be used to any configuration of the processed 

work piece with little modifications. 

Adnan l O Zaid 
[3]

, in this paper, the theory and 

practice of these processes are reviewed and discussed. The 

main parameters affecting the process like radial clearance 

percentage, punch and die geometrical parameters, for 

example punch and die profile radii are presented and 

discussed. The abovementioned parameters on the force and 

energy required to effect blanking together with their effect 

on the quality of the products are also presented and 

discussed. Recent experimental results together with photo 

macrographs and photomicrographs are also included and 

discussed. Finally, the effect of punch and die wear on the 

quality of the blanks is also given and discussed. It’s been 

concluded that square ended punch and die produce blanks 

of better quality, it is essential to provide profile radius at 

punch and die to improve their lives. Increasing punch and 

die profile radius caused increase in both blanking force and 

energy particularly at small radial clearance percentage. 

Providing the profile radii tends to increase the energy and 
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reduces the blanking force and reduces the quality of the 

blanks. Furthermore, they caused enlargement of the shear 

zone, being more affected by the die profile radius. Radius 

at punch and die profiles caused delay in crack formation at 

small values and non-occurrence at large values and resulted 

of lower levels of micro hardness in the vicinity of the 

radius end. 

SoumyaSubramonianet. al 
[4]

, This paper discusses 

an experimental study of the interaction between punch, 

stripper plate and sheet material at various blanking 

velocities from 20 mm/s to 1600 mm/s to study dynamic 

loading on the punch. The effect of velocity on punching 

force is also studied. A methodology to obtain high strain 

and strain rate dependent material flow stress data using 

blanking test and finite element modeling is presented. The 

velocity of blanking has a significant influence on forward 

and reverse loading. The vibrations of the stripper plate 

during unpinning apply lateral force on the punch, which 

could influence the strength and life of slender punches. 

Modeling of high speed blanking requires both temperature 

and strain rate dependent material model at high strains. 

Blanking itself could be used as a test to generate material 

flow stress data at high strains and strain rates. 

Prof. T. Z. Quazi, R.S.Shaikh
[5]

, this document 

prescribes a model investigation the effect of potential 

parameters influencing the blanking process and their 

interaction. The blanking process optimization carried out 

by using Design of Experiment (DOE), Finite Element 

Method (FEM) with ANSYS Package, Simulation with 

ABAQUS-Explicit software, Blank soft Software and 

Neural Network Simulation in order to achieve the intended 

model objectives. The experimental investigation of the 

sheet metal blanking process makes it possible to study the 

effects of process parameters such as the material type, the 

punch-die clearance, the thickness of the sheet and their 

interactions on the geometry of the sheared edge especially 

the burrs height. Various methods are used in order to obtain 

a better understanding of the blanking manufacturing 

response. The investigation shows that, the blanking load 

increases with a reduction in the tool clearance in the case of 

both single and double blanking. It is observed that the 

diagonal angle increases linearly according to the clearance, 

the crack propagation angle evolves nearly constant. It’s 

been observed that optimum clearance decreases as the 

material elongation increases. No universal optimal 

clearance value in order to minimize the blanking force, the 

clearance should be set at 10% and however, to minimize 

the fracture angle, the fracture depth and the burrs height; it 

is preferable to set the clearance at 5%. When the clearance 

is set at 10%, the process is slightly more robust to tool 

wear, as far as the blanking force response is concerned. 

Emad Al-Momaniet. al
[6]

, they evaluated a model 

to identify the effect of potential parameters influencing the 

blanking process and their interactions. Finite Element 

Method (FEM) and Design of Experiments (DOE) approach 

are used in order to achieve the proposed model objectives. 

They use Design of Experiments (DOE) technique by 

selecting the experimental levels for each selected clearance 

(5, 10, 15, 20, 25) % of the sheet metal thickness, blank 

holder force kept in between two values (0, 3000N) and 

sheet metal thickness varied in four different varieties (0.5, 

0.6, 0.7, 0.8) mm. They performed a factorial experimental 

design in order to take high-level interactions. They 

developed a Finite Element Model (FEM) that represented 

the existing process in order to evaluate the quality of the 

inputs. Afterwards they compared the two techniques (FEM 

and DOE) and analyzed the results to get the proposed 

optimal set of parameters. Simulations were conducted on 

commercial FEM software package ABAQUS; they show 

and suggested that, in order to minimize the height of the 

burrs, with no blank holder force the clearance should be set 

at about 5%. 

RidhaHambli
[7]

, a methodology is described using 

the finite element method and neural network simulation in 

order to forecast the optimum clearance between the punch 

and die during sheet metal blanking processes. They have 

used damage model in order to describe crack initiation and 

propagation into the sheet while blanking. Their proposed 

approach was to combine predictive finite element and 

neural network modeling of the various blanking 

parameters. Numerical results obtained by finite element 

computation including damage and fracture modeling were 

utilized to train the developed simulation environment based 

on back propagation neural network modeling. It 

isconcluded that the optimum values of clearance decreases 

with increasing material ductility. 

R. Hambli
[8]

, they evaluated industrial software 

called BLANKSOFT specifically used for the optimization 

of sheet metal blanking processes. The particular code 

allowed for the exact forecasting of the geometry of the 

sheared profile, the mechanical properties of the sheared 

portion, the height of burr produced, the force–penetration 

curve, and the evolution of wear of the punch against the 

number times the blanking cycles completed. They used 

plasticity theories for identifying theoretical investigation.  

Design of BLANKSOFT is considers various factors, like 

material of the product, geometry of product, wear condition 

of the tool etc. They had made and implemented an 

algorithm of a tool wear prediction into BLANKSOFT 

program to identify the tool wear while blanking/punching 

processes. The results derived from the numerical data 

compared with the experimental one, which indicates that 

reliability of the model in identifying the profile of the tool 

wear and the height of burr evolution against the various 

blanking cycles. They suggested the regrinding of the tool in 

two steps. In the first step, one needs to calculate the tool 

radius difference with respect to the number of blanking 

cycles run. In the second step, it is quite likely to identify 

the height of burr with respect to the number of blanking 

cycles. The algorithm for identifying the tool wear and 

defining the regrinding is very supportive to improve the life 

of the shearing tool and to decide when to repair or change 

the tool. They compared the obtained numerical results with 

proposed programs and also compared the same with 

experimental results to confirm the validity of the 

BLANKSOFT software.  

R. Hambliet. al
[9]

, they explained blanking process 

and structures of the blanked surfaces are influenced by both 

the tooling e.g. clearance, tool geometry and properties of 

the work piece material like blank thickness, mechanical 

properties, microstructure, etc. They use ABAQUS which is 

an explicit software for a given sheet material for simulation 

of an axisymmetric blanking operation. A damage model 

produced of the Lemaitre type which was used to describe 
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crack initiation and propagation into the sheet. They use 

four types of materials for testing with four different 

elongations (30%, 47%, 58%, and 65%). They evaluated 

that the optimum clearance is required to be decreased as the 

material elongation increases. The results indicated that 

there is no universal optimum clearance value. It is up to the 

user to go for clearance at 5% or 10% to optimize the 

blanking process. 

R. Hambli
[10]

, This research presents an 

experimental study into the blanking process which was 

carried out using tools having four different wear 

condition(radius 0.01, 0.06, 0.012, 0.2 mm) and four 

different clearances (5%, 10%, 15%, 20%). The aim of the 

study was to identify the various effects between the 

clearance of tool and die, the wear condition of the tool and 

the material thickness and to evaluate the blanking force and 

the geometry of the sheared edge. He used DOE method for 

model and analysis the relationships for the process 

variations. They evaluated that to minimize the blanking 

force, the clearance should be set at 10%; however, to in 

order to minimize the fracture angle and the fracture depth, 

it is desirable to set the clearance at 5%. But it is observed 

that when the clearance is set at 10%, the process is 

observed with less tool wear considering the blanking force. 

It is up to the user to go for clearance at 5% or 10% to 

optimize the blanking process. 

Gang Fang et. al
[11]

, in this paper, the clearance 

value between punch and die for a given sheet material and 

thickness are optimized, using the finite element technique 

and Cockcroft and Latham fracture criterion. The shearing 

mechanism was studied by simulating the blanking 

operation of an aluminum alloy 2024. It has been shown that 

an FEM simulation of the process leads to an optimal choice 

of forming parameters. A large deformation FEM simulation 

has been conducted to study the blanking process. The 

Cockcroft–Latham criterion for ductile fracture is a realistic 

and sufficient damage law used to simulate metal blanking. 

From the numerical results, it’s been concluded that the 

clearance between the punch and the die will affect the 

precision of the shape and dimensions. Numerical 

simulation can be helpful to determine process parameters, 

which can improve the quality of the blanked work piece. 

S. K. Maitiet. al 
[12]

, they have evaluated various parameters 

influencing the tool clearance, friction, sheet thickness, 

punch/die size and blanking layout on the sheet deformation 

for very thin M. S. sheet of 0.1 to 1 mm thick. They 

obtained the punch load variation with tool movement and 

stress distribution in the MS sheet. It’s resulted reduction in 

the tool clearance increasing the blanking load to be applied. 

Whereas blanking load increasing with slight increase in the 

coefficient of friction. They observed that these are very 

alike with the case of blanking of component of large size or 

higher metal thickness. Also these effects are very alike in 

the event of both single and double blanking. They have also 

concluded that inter blanking site distance of approximately 

twice the material thickness is advisable to minimize the 

effect of thinning on material sheet at the in-between 

sections between the two blanking places. 

A. M. Goijaertset. al
[13]

, this study is focused on the 

description of ductile fracture initiation, which is needed to 

predict product shapes in the blanking process. Two 

approaches are elaborated using a local ductile fracture 

model; the first approach incorporates the characterization 

of a ductile fracture model in a blanking experiment and the 

second approach is tensile test is used to characterize the 

fracture model, instead of a complex and elaborate blanking 

experiment. Finite element simulations and blanking 

experiments are performed for five different clearances to 

validate both approaches. The first approach gives very 

good results within the experimental error. The second 

approach, the more favorable one for industry, yields results 

within 6 percent of the experiments over a wide, industrial 

range of clearances, when a newly proposed criterion is 

used. 

F. Fauraet. al
[14]

, they suggested a procedure using 

the finite-element technique to find optimum punch-die 

clearance values for a provided blanking material thickness. 

To identify the optimum clearance, the diagonal angle and 

the angle of the direction of crack propagation for various 

clearances (9.98, 9.94, 9.88, 9.80 and 9.70 mm) were 

calculated. It was identified that as the increase in clearance, 

there is respective increase in the diagonal angle whereas 

there was no change observed in the angle of the direction of 

crack propagation. At the point of intersection, the direction 

of crack propagation matches with the diagonal line, and so 

the cracks originating from the punch and die meeting point, 

which results in a fine blanked edge. This value of clearance 

was taken as the optimum clearance. They concluded the 

optimum clearance between 11 and 12%. It is observed that 

punch penetration load increases as the increase in the ratio. 

U.P. Singh et. al
[15]

, In this paper the study of the problem 

was done by using the finite-element technique. 3-D finite-

element models of various types of punching/blanking tools 

were developed; these models enabled the analysis of the 

effects of variations in tool geometry on the 

punching/blanking force and on the deformation of the 

punch, a parameter highly relevant to the assessment of tool 

performance in terms of the accuracy of the manufactured 

components. The model catered also for variation in the 

characteristics of the tool material, in the sense that a highly 

wear-resistant tool is normally composed of carbide tips 

around its cutting profile. Computed results by FE models 

were checked against design standards by American Society 

of Manufacturing Engineers (SME). Some suggestions are 

offered as to how the efficiency of a punching/blanking tool 

can be improved. 

Radial deformations of punches with balanced 

convex and concave shear have a minimum value within the 

shear angle range of 17°-22 ° suggests that a shear angle of 

20° can be proposed safely for practical purposes.Amongst 

the rigidity characteristics evaluated for all types of punches, 

the punch with balanced convex shear shows the best 

performance suggests that this type of punch can reasonably 

be recommended in practice in order to reduce the stress on 

the tool and thus to enable thicker or more resistant stock to 

be punched on the same press or to permit the use of a 

lower-rated press.Since the inclusion of eccentricity due to 

asymmetric load on the press is an important factor in the 

punching/blanking process the choice of punch with 

balanced convex shear, against punch with sintered hard 

metal around its circumferential cutting edge, is obvious 

despite the axial stiffness of punch sintered hard metal 

having a substantially greater competitive edge than punch 

balanced convex shear. 
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