
K Palaniraj, 2021, 9:5 
ISSN (Online): 2348-4098 
ISSN (Print): 2395-4752 

 

© 2021K Palaniraj. This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly credited. 

Weight Based Calculation Sequence for the 
Development Length or Blank Size in Sheet Metal 

and other Metal Forming Process 
K Palaniraj B.E.(Mechanical) M.B.A. 

Proprietor 
WINGS Technology 

India 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
I. INTRODUCTION 

 
Metal forming is an advanced field in the 
engineering industries with lot of developments.  Its 
application in various fields, such as aerospace, 
automotive, industrial products, bio medical and 
many other types of industries. Number of products 
manufactured in sheet metal and other similar 
forming process are increasing drastically.  
 
More precise components are being manufactured in 
sheet metals. In the developing industries, it is a day 
to day problem to solve the sheet metal length 
calculations. There are many approaches defined 
theoretically, to calculate the developed length or 
blank size, say for example, bending deduction and 
bending allowance calculations.  
 
In this journal, weight of the component is used in 
the calculation sequence to finalize the sheet metal 
development length. It helps and eases the 
manufacturing process, reduces the lead time in 
calculating the development length. This kind of 
approach can be used for calculating the length or 
blank size of the material required for forging and 
other similar metal forming operations also.  

 
 
 
 
 
 
 
 
 

II. LITERATURE REVIEW 
 
Farhang Pourboghrat & Kim Stelsonmade a 
research on development length calculation for the 
bending using press brakes. In their journal, they 
have explained the Sachs’ bending allowance 
calculation. Development length calculation is a sum 
of all bent and straight sections comprising of 
sections comprising the shape of the sheet after 
unloading. 
 
Arvind Bodhe & Pragati Dethedeveloped a 
research on reducing the number of trials in deep 
drawing, and development of blank size, mentioned 
different types of blank for deep drawing process 
and trimming of unwanted area in the geometry. 
 
Sandip Jadhav made a research on application of 
finite element analysis in the sheet metal forming 
process. He explained the spring back effect in the 
metal forming process. Thinning and wrinkling in the 
deforming zone has been analyzed.  
 
Tomasz Trzepiecińskiexplained the development of 
various types of sheet metal forming methods. It 
includes the usage of friction coefficient, weight 
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factor and improving the efficiency in different 
stages of sheet metal forming.  
 
III. SHEET METAL LENGTH CALCULATION 

USING WEIGHT 
 

In Fig.1, Sheet metal before forming and after 
forming is shown. The sheet metal part consists of 
many bends, when subjected to metal forming, 
thickness is getting reducing at the bending 
locations because of compression, tension and other 
phenomenon of material takes place with permanent 
deformation, hence, the total length of the geometry 
before bending and total length after bending 
calculated using the summing of arcs and straight 
edges differs.  
 

 
(a) Before forming. 

 

 
(b) After forming. 

Fig 1. Sheet metal before forming and after forming. 
 

From the experiments conducted, it is found that, 
component weight before forming and after forming 
does not changes, and so, the weight of the sheet 
metal part can be used as a measure in calculating 
sequence for development length to reduce the 
number of iterations. 
 
Flow chart of the process sequence is shown in Fig.2. 
First step is to make a sheet metal fabrication using 
an approximate length using bending deduction 
calculation, Second step is to cut down the additional 

material in the sheet metal, and make the geometry 
to the required dimension. Now the geometry will 
have the dimensions of the finished final product, 
Third step is to calculate the weight of the finished 
product in step 2.  
 
Fourth step is calculating the length of the sheet 
metal for the calculated weight in step 3 and cutting 
the sheet metal to the calculated length. Fifth step is 
to press the item to get the required geometry. Sixth 
step is evaluating the sample and testing it for 
accuracy using weight and dimensions. Seventh step 
is start using the finalized blank size for production.  
 

 
Fig 2. Flow chart for sequence of procedure. 

 
IV. FORGING APPLICATION 

 
This approach can be used for forging operations 
also, say for example, a sample can be forged with 
approximate dimension and the additional material 
can be cut down to get the final product. From the 
weight of the component, required size of the blank 
material for forging can be calculated.  
 
Volumetric calculation can also be used for reducing 
the material wastage, but when the material is 
subjected to elevated temperatures, thermal 

1. Sheet metal development length calculation 
using Bending Deduction or Bending Allowance 

2. Cut down the additional material and get the 
required geometry of finished product

3. Calculate the weight of the product

4. Calculate the sheet metal length for the 
calculated weight

5. Forming the sheet metal to get the required 
geometry

6. Evaluating the sample and testing it for accuracy 
using weight and dimensions

7. Start using the finalized sheet metal length for 
production 
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expansion will be more; including the thermal 
expansion factor in the calculation can help in such 
calculation to calculate volumetric expansion. In 
some cases vaporization or sediment formation 
could take place, which are exceptional need to be 
considered with additional factors in calculation of 
blank size. 
  

 
(a) Before forming. 

 

 
(b) After forming. 

Fig 3. Hot Rolled forming of Tool. 
 
In Fig.3, hot rolled forging sample is shown. From the 
experiments conducted, it is found that volume 
increases because of heat treatment process. 
Coefficient of thermal expansion of the material can 
be used to calculate the difference in volume, 
chances for vaporization and other factors may need 
to be considered when required in such cases to use 
the weight for calculating the blank size.  
 

V. CONCLUSION 
 
From the study, it is concluded that, using weight in 
the calculation sequence of development length or 
blank size calculation reduces the number of 
iterations.  
 
This method is very much useful for complicated 
sheet metal fabrication and other similar metal 
forming process also. Cost savings in implementing 
the sequence, accuracy and many other similar future 
researches can be carried out. 
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