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Abstract— The main aim of the project is to reduce the 

production cost, reducing per unit cost and to increase the 

profit margin in clamps. As we know that clamps are widely 

used in everywhere for fitting the pipes and so do their sizes 

and specifications vary as per requirement. Due to the high 

demand and comparatively low profit rate it is essential to 

reduce the manufacturing time and labor cost of the clamps. 

This project mainly focuses on simplifying the mechanisms 

used in manufacturing clamps so that it can be made user 

friendly and can be used by unskilled or semi-skilled workers. 

Also reducing the number of processes in manufacturing and 

reducing the human interference so as to reduce human error 

and leading towards zero error.    
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I. INTRODUCTION 

The two most basic and oldest metal working operations are 

shearing and bending. Bending is defined as the creation of 

three dimensional shapes out of two dimensional stock. There 

is virtually an unlimited variety of shapes that can be 

produced in both sheet metal and plate thickness by bending. 

Bending produces shapes in metal by the exertion of force 

beyond the material’s yield point but below its maximum 

tensile strength. During bending, the metal is stretched over 

its external radius and compressed through its internal radius. 

The mid-point between these points is called the neutral axis 

and is the location from which mathematical calculations 

begin. By doing market survey we understood that there are 

major two ways for production of such clamps. In one type 

they are using special purpose machines which have very 

high initial cost and maintenance cost so it is not economical 

to use for small scale industry. In another way the production 

of clamps is done by manual hand press which consumes 

much time for production and will increase labor cost so we 

wanted intermediate way to produce the components so by 

keeping this objectives in mind we look forward to this 

project. Through this project we will try to understand the 

theory behind die and punch design and will be able to apply 

it in the manufacturing. The saddle clamps are used to support 

the conduits and pipes. The clamp consists of rib which 

increases the strength of clamp and restricts the bending and 

twisting of it. Holes are provided to tighten the clamps against 

wall. The edges of the clamps are trimmed to remove the 

sharpness. 

A. Problems Faced are Listed Below 

1) The main requirement of manufacturer is the whole clip 

/ clamp should be manufactured within one stroke. 

2) Unskilled person should be able to handle the process 

safely. Presently semiskilled worker is required.  

3) Time required is more i.e. per day or per hour production 

rate needs to increase. 

4) Present press machines are too heavy and maintenance 

cost is more. 

Below fig. shows that, the product price is very less 

in the market but demand is more, so during the 

manufacturing of this product the main focus is on production 

rate per hour or per day.   

 

 

B. Objectives. 

1) To develop simple mechanism which can be operated by 

unskilled person.  

2) To manufacture the product / Clamp in one stroke. 

3) To reduce the time required for manufacturing. 

4) To develop safe and robust machine. 

5) To standardize the process and reduce human 

interference.  

It is said by Eriyeti Murena et al. that sheet metals are often 

designed without systematic consideration of downstream 

product development requirement this can often results in lot 

of time consuming and expensive rework. Amit et al. 

suggested doing the analysis of die and punch set to find out 

the difficulties involved and how to overcome the spring back 

effect.  

E.Falconnet[1] has explained about, a combination 

of finite element simulations of copper alloy thin sheet 

blanking and a wear algorithm based on Archard formulation 

for wear of the punch. Firstly, a tribometer has been 

specifically designed to measure wear coefficient, and punch 

worn profiles have been extracted by means of a double-print 

method. Secondly, the blanking process has been simulated 

through the finite element method by using an elasto-plastic 

constitutive model and the shear failure model. Thirdly, a 

wear algorithm has been programmed using experimental 

wear data and mechanical fields computed from blanking 

simulation. Then, a damage criterion, namely the shear failure 

model, has been calibrated by an original method based on 

stress triaxiality analysis and shear height value measured 
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from blanked edge profile. Finally, punch wear predictions 

have been discussed and compared to experimental results.  

VaditakeSukhadeoSatoba [2] explained about Sheet 

metal blanking is a widely used process in high volume 

production of metal component. In sheet metal blanking, 

quality of the blanked surface are greatly affected by process 

parameters such as clearance between punch-die set, punch 

tool geometry and properties of the work piece material as 

like blank thickness, mechanical properties, microstructure, 

etc. High volume of production at lowest possible cost is the 

driving potential of sheet metal industries globally. The press 

tool design involves optimization of tool life and the product 

quality parameters. The obvious wearing phenomena of press 

tool and development of process robustness with respect to 

burr formation is of technical importance. Burr formation is 

common sheet metal defect, which leads to rework and 

quality problem of blanked part. As the burr minimization is 

the quality issue, this paper reviews specially wear states of 

punching tool and its effect on sheared surface quality of 

blanked part with a case study on copper sheet metal by using 

Design Of Experiments.  

Yan Yu [3] explained the order to find out the 

optimal press bend forming path in fabricating aircraft 

integral panels, this article proposes a new method on the 

basis of the authors’ previous work. It is composed of the 

finite element method (FEM) equivalent model, the surface 

curvature analysis, the artificial neural network response 

surface and the genetic algorithm. The method begins with 

analyzing the objective’s shape curvature to determine the 

bending position. Then it optimizes the punch travel at each 

bending position by the following steps: (1) Establish a multi-

step press bend forming FEM equivalent model, with which 

the FEM experiments designed with the Taguchi method are 

performed. (2) Construct a back-propagation (BP) neural 

network response surface with the data from the FEM 

experiments. (3) Use the genetic algorithm to optimize the 

neural network response surface as the objective function. 

Finally, this method is verified by press bending a 

complicated double-curvature grid-type stiffened panel and 

bears out its effectiveness and intrinsic worth in designing the 

press bend forming path.  

Min Zhang [4] has given the Aluminum alloy 

integral panels are widely used in modern large aircraft. The 

common forming method for integral panels is press bend 

forming and assisted with peen forming. Because of the larger 

thickness size and high strength of butt joints on integral 

panels, the press bend forming method, which is simple, 

convenient and short production cycle, is used to manufacture 

butt joints. In order to improve curvature accuracy of butt 

joints during press bend forming, a Dynamic Three Point 

Multi-step (DTPMS) press bend forming method was 

proposed in this paper. Then, the problem of springback in 

bending process was analyzed, and the calculation model of 

punch displacement and work pieces’ deflection was further 

established based on elastoplastic theory, energy method and 

mathematics. Finally, the proposed method was verified in 

ABAQUS/Standard and it can be concluded that the method 

is efficient.  

Jinqiang Tan [5] given the Electromagnetic forming 

(EMF), as a high-speed forming technology by applying the 

electromagnetic forces to manufacture sheet or tube metal 

parts, has many potential advantages, such as contact-free and 

resistance to buckling and springback. In this study, EMF is 

applied to form several panels with stiffened ribs. The 

distributions and variations of the electromagnetic force, the 

velocity and the forming height during the EMF process of 

the bi-directional panel with gird ribs are obtained by 

numerical simulations, and are analyzed via the comparison 

to those with the flat panel (non-stiffened) and two uni-

directional panels (only with X-direction or Y-direction ribs). 

It is found that the electromagnetic body force loads 

simultaneously in the ribs and the webs, and the deformation 

of the panels is mainly driven by the force in the ribs. The 

distribution of force in the grid-rib panel can be found as the 

superposition of the two uni-directional stiffened panels. The 

velocity distribution for the grid-rib panel is primarily 

affected by the X-directional ribs, then the Y-directional ribs, 

and the variation of the velocity are influenced by the force 

distribution primarily and secondly the inertial effect. Mutual 

influence of deformation exists between the region 

undergoing deformation and the deformed or unreformed free 

ends. It is useful to improve forming uniformity via a second 

discharge at the same position. Comparison between EMF 

and the brake forming with a stiffened panel shows that the 

former has more advantages in reducing the defects of spring 

back and buckling. 

C. Operations involve. 

 

II. DESIGN STAGE 

In this stage we are going to design the die sets by considering 

operations to be performed.  It is seen that while designing 

the die sets following components should be designed 

precisely. 
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A. Part List  

Part  

No 
Description Material Qty 

01 Guide bar Stainless steel 04 

02 Punch Holder MS 
01 

Set 

03 
Punching die for 

hole 

Hardened steel 

SS310 or EN8 

01 

Set 

04 
Punching die with 

hole slot 

Hardened steel 

SS310 or EN8 

01 

Set 

05 Cutting die 
Hardened steel 

SS310 or EN8 

01 

Set 

06 
Main die for bending  

(Female part) 

Hardened steel 

SS310 or EN8 

01 

Set 

07 
Main die for bending  

(male part) 

Hardened steel 

SS310 or EN8 

01 

Set 

08 Base plate MS 01 

B. Strip Layout 

 

 
Fig. 4: Conceptual drawing of die and die holder. 

III. MANUFACTURING 

The manufacturing of die set requires high end manufacturing 

techniques such as electric discharge machining and electro 

chemical machining because of hard material of the die and 

punch. The material for the die set is usually water hardening 

steel.  

IV. CONCLUSION 

From literature review and present study it is concluded that 

1) By doing this project we will able to understand the 

theory behind designing of press working tools and the 

practical solutions to industrial problems. 

2) The total cost of manufacturing to the industry is reduced 

due to reduction in the design cost. 

3) We will come across various industries while doing this 

project which will give us the industrial exposure. 
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