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Abstract:  

The main objective is to present the development of a model to predict 
the shape of the cut side. The model investigates the effect of potential 
parameters influencing the blanking process there interactions. This 
helped in choosing the process leading parameters for two identical 
product manufactures from two different materials blanked with 
reasonable quality on the same Tool/Die. 
The main objective of this study is to find out optimal parameters such 
as sheet thickness, clearance & wear radius in blanking to find out the 
variations in three performance characteristic such as burr height, 
accuracy & circularity value for blanking of medium carbon steel. 
Based on experiments are conducted on L-9 orthogonal array, analysis 
has been carried on by using Grey Relational Analysis, a Taguchi 
method. Response tables & graphs were used to find optimal level of 
parameters in blanking process. The obtained results show that the 
Taguchi Grey Relational Analysis is being effective technique to 
optimize the parameters for Blanking Process. 
. 
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I. INTRODUCTION 

A blanking operation consists in cutting a sheet by subjecting it to 
shear stresses. The shearing process develops between a punch and a 
die and leads to the total rupture of the sheet. Blanking process is 
widely used in the manufacturing of small components such as 
electronic and electrical connectors for automotive or 
telecommunication industries. In these high productivity industries the 
components are obtained using high stroke rates.Various experimental 
studies carried out to find out which parameters influence more. The 
optimal parameter choice is crucial: to avoid additional operations 
such as removal of burrs to improve the geometrical quality of the 
sheared edge, to increase the fatigue life of the parts in service and to 
increase the fatigue life of the tool [1]. The clearance, the tool wear 
state and the sheet thickness are the major factors that determine the 
shape and the quality of the work piece. Blanking has a large number 
of inputs. Each of these inputs has an associated variation that leads to 
variations in the final part [1].  

II. EXPERIMENTATION 

This experimentation was conducted using the Machines and 
Equipment’s listed in Table 1 on press machine as shown in figure  

 
 
At Indo-German Tool Room, P-31, MIDC Chikalthana, Aurangabad-
431006 (M. S.). A blanking die having Ø10 cut profile manufactured 
in same organization. After experimentation output variables / 
Parameters are measured at Mikronix Calibration Center, Plot 12, 
Cidco service industrial zone, opp. A. P. I. Ltd, Aurangabad-431210. 

 
 

        

Figure 1.1 VMM & Fly Press Machine 

III. SHEET METAL BLANKING  

Experimental observations [11] show that, in general, cutting takes 
place in three stages, i.e., contact engaging, penetration and fracture. 
Initially, the punch pushes the metal sheet into the die causing the 
blank to bend slightly, followed by a sliding of the sheet over the 
tools. Further punch penetration gives rise to a rounding of the edge 
of the blank (roll-over) and to shear plastic deformation. The large 
plastic deformation during this stage causes a burnished zone on the 
blank. Finally, when penetration is between 15% and 60% of the 
metal thickness, material separation onsets along a plane defined 

Sr. No. Item Specification

1
Video Mesuring Machine

(VMM)

Model VMM 2515,Glass Table Sie-350 x 280, Metal Table Size-480 x 
280mm
X, Y Travel 250 x 150, Net Wt. 120kg, Z Axis Travel-150mm, Resolution 
X,Y,Z Scales:1um, Work Distance-108mm, X, Y Axis Accuracy-
(3+L/200)um, Optical Magnification 0.7-4.5X, Digital Magnification 10-
300X, Power AC 110V/60Hz;220v/50Hz, Software-Quick Mesuring 3.0

2 Fly Press Machine
Freme Height-48-60", work Height-15-20",Screw Diameter-3.5", Screw 
Lead-3 start, Maximum Wt.-800kg, Fly Wheel Mass-322lbs, Application- 
Two Operator Floor (Standing)Work

3 Press Tool/Blanking Die
L x W x H- 150x100x120, Blank Size-Ø10,Punch Length 75mm, Die Plate 
size-80x80x25, Tool Wt.8.61kg
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Table 4.1 Output Parameters and S/N Ratio 

STEP 2: In the 2nd step of the grey relational analysis [14], pre-
processing of the data was first performed for normalizing the raw 
data for analysis. This is shown in Table IV Yij is normalized as Zij 
(0 ≤ Zij ≤ 1) by the following formula to avoid the effect of adopting 
different units and to reduce the variability. The normalized output 
parameter corresponding to the larger-the-better criterion can be 
expressed as 

 

Then for the output parameters, which follow the lower-the-better 
criterion can be expressed as 

 
 

 
 

Table 4.2 Normalised S/N Ratio 

 

STEP 3: The grey relational coefficient [15] is calculated to express 
the relationship between the ideal (best) and actual normalized 
experimental results. Before that the deviation sequence for the 
reference, comparability sequence, and grey relational coefficient 
were found out. These are given in Table 3.4 grey relational 
coefficient can be expressed as 

 
Where,  
∆0i (k) is the deviation sequence of the reference sequence and 
comparability sequence. 

 

 

 
Denotes the sequence and yj (k) denotes the comparability sequence 
is distinguishing or identified coefficient. The value of ζ is the 
smaller and the distinguished ability is the larger. ζ = 0.5 is generally 
used. 

 

Table 4.3 Deviation sequences 

 
STEP 4: The grey relational grade was determined by averaging the 
grey relational coefficient corresponding to each performance 
characteristic [12, 16]. It is given in the Table 3.4 the overall 
performance characteristic of the multiple response process depends 
on the calculated grey relational grade. The grey relational grade can 
be expressed as 

 
Where, γi is the grey relational grade for the jth experiment and k is 

the number of performance characteristic 

Average Average Average Average Average Average 
Burr Height Accuracy Circularity Burr Height(LB) Accuracy(HB) Circularity(HB)

in µ (Ø in mm) (Ø in mm)

1 0.013 10.036 0.048 -37.72 -20.03 -26.38

2 0.023 10.082 0.045 -32.77 -20.07 -26.94

3 0.034 10.014 0.08 -29.37 -20.01 -21.94

4 0.024 10.065 0.07 -32.40 -20.06 -23.10

5 0.038 10.045 0.038 -28.40 -20.04 -28.40

6 0.067 10.033 0.039 -23.48 -20.03 -28.18

7 0.049 10.01 0.008 -26.20 -20.01 -41.94

8 0.082 10.043 0.042 -21.72 -20.04 -27.54

9 0.106 10.064 0.053 -19.49 -20.06 -25.51

RESPONSE VALUE S/N RATIO

Run No.

Average Average Average 
Thickness Clearance Burr Height(LB) Accuracy(HB) Circularity(HB)

in MM %

1 0.25 5 0.01 1.00 0.6 0.8

2 0.25 10 0.15 0.73 0.0 0.8

3 0.25 15 0.3 0.54 1.0 1.0

4 0.5 5 0.15 0.71 0.2 0.9

5 0.5 10 0.3 0.49 0.5 0.7

6 0.5 15 0.01 0.22 0.7 0.7

7 0.6 5 0.3 0.37 1.0 0.0

8 0.6 10 0.01 0.12 0.5 0.7

9 0.6 15 0.15 0.00 0.2 0.8

NORMALISED S/N RATIO

Redius
Run No.

Parameters

Average Average Average 
Thickness Clearance Burr Height(LB) Accuracy(HB) Circularity(HB)

in MM %

1 0.25 5 0.01 0.00 0.4 0.2

2 0.25 10 0.15 0.27 1.0 0.2

3 0.25 15 0.3 0.46 0.0 0.0

4 0.5 5 0.15 0.29 0.8 0.1

5 0.5 10 0.3 0.51 0.5 0.3

6 0.5 15 0.01 0.78 0.3 0.3

7 0.6 5 0.3 0.63 0.0 1.0

8 0.6 10 0.01 0.88 0.5 0.3

9 0.6 15 0.15 1.00 0.8 0.2

Redius

DEVIATION SEQUENCE

Run No.
Parameters
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greatly   reduced and   the   life   expectancy   of   punching   dies 
increased. More punching times is positively related to bigger wear, 
while less punching times is related to smaller wear. 
The quality of a product is the main factor for showing growth of a 
company. The quality of the product mainly depends upon the 
material and process parameters. Optimization technique plays a vital 
role to increase the quality of the product. To overcome the shortage 
of regression analysis and factor analysis, multi-attribute method, 
Grey relational analysis (GRA) has been proposed to solve the 
problem. The Grey Relational Analysis (GRA) associated with the 
Taguchi method represents a rather new approach to optimization. 
While only one outcome is optimized in the Taguchi method, multiple 
outcomes can be optimized in a Grey Relational Analysis. Grey 
relation analysis is an effective means of analysing the relationship 
between sequences with less data and can analyse many factors that 
can overcome the disadvantages of statistical method. 
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