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ABSTRACT 

 

 

This final year project entitled, “Design and Analysis of Optimum Clearance of an 

Open Small Thimble Bending Die”. The project focused on the design of bending die 

and to determine the optimum clearance of bending die whether it is able to reduce 

defect in producing a thimble open small. The bending die was designed by using 

SolidWorks. The material used for the Open Small Thimble is mild steel flat of 2mm 

and tool steel for the die. By using Explicit Dynamic Analysis from ANSYS software, 

the result of the Finite Element Analysis of the new design of bending die will be 

obtained. The analysis decides the optimum clearance in relation to velocity of upper 

die in order to have good bending finish with longer life span of die. From the analysis, 

0.2 mm is the optimum clearance of the bending die. The clearance 0.2 mm is chosen 

because its meet all criteria needed in bending process to produce thimble open small. 

The criteria obtained for the 0.2 mm clearance are the value of total deformation is 

79.37mm, shortest time taken to bend the mild steel plate is 2.95x10-4s and there is no 

tear defect occurred based on the total deformation, shear stress, equivalent elastic 

strain and equivalent stress. As a result, the new design of bending die presents the 

shortest process of bending in producing the thimble open small with better 

productivity, lower cycle time, less manpower and lowest cost compared to existing 

design with the similar. 
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CHAPTER 1 
INTRODUCTION 

 

 

 

In this introductory chapter, it contains a brief explanation about this project and the 

background of the project title, "Design and analysis of optimum clearance of an open 

small thimble bending die". Basically, this chapter discusses about the introduction of 

the background, problem statement, objective and scope.  

 

 

1.1 Introduction  
 

Bending is a metal forming process, it requires force to change the sheet metal to 

forming an angled or sheet profile. For the bending operation cause deformation along 

axis. Bending dies is to classify according to their design. To perform single bending 

operation, die are designed which may include L, V, U or Z bend or other profile. 

(Boljanovic, 2004) 



2 
 

 
Figure 1.1: Sheet metal bending profile 

(CustomPartNet, 2009) 

 

Bending die has been designed to bend the workpiece known as a flat sheet plate of 

mild steel. Basically, the thickness and width of the workpiece being used by the 

company are 2mm and 8 mm in thickness and width. The workpiece that commonly 

been used in the bending die to be done the bending die process where the plate of the 

workpiece will be drawn to a certain diameter and height trough a bending die. After 

redesign the bending die, will be analyzed to get the optimum clearance by using a 

simulation study on FEA by using the plate workpiece. Therefore, the simulation is 

very significant in a bending die design process. Simulation enables to analyze the 

design in factor of quality, performance, characteristics and properties of the bending 

die before development process. In simulation, finite element method, FEM is used for 

investigation the precision of bending die process. The ANSYS software with actual 

specification from the industry for an open small thimble will be used to analyze the 

optimum clearance that will be applied in bending die to get the best surface finish. 

Apart from that, from the analysis results, the major defect of the burring and tearing 

can be reduced to produce an open small thimble. 

 

 


