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Design and Analysis of Draw Die for Fuel a Filler Cap 
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Abstract— This paper reports on the initial stages of a 

combined experimental and finite element analysis (FEA) of 

a deep drawing process. A deep drawing rig was designed 

and built for this purpose. Punches and dies of various 

geometries were manufactured. It has also been observed 

from the work to date that the speed of drawing plays an 

interesting role in so far as, the higher is the speed the 

further is the draw, which is not entirely as expected. The 

cause of this will be further investigated. If the blank-holder 

force is not kept within the upper and lower limit of 

reasonable range it does have a significant effect on depth of 

draw, with the punch tearing through the bottom of the cup 

if the force is too high and if too low wrinkling of the flange 

area occurs.           
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I. INTRODUCTION 

The plastic forming process of sheet metal takes an 

important place in sheet metal operation. The traditional 

techniques of tool design for sheet forming operations used 

in industry are experimental and expensive methods. This 

work focuses on design of draw tool for cylindrical cup 

formation with determination of forming results, punching 

force, blank holder force and the thickness distribution of 

the sheet metal which will contribute decreasing cost & 

time.  

II. LITERATURE REVIEW 

A. Study of Drawing Process Parameters: A Review 

Chandra Pal Singh, Geeta Agnihotri, Research Scholar, 

Mechanical Engineering, Bhopal. 

International Journal of Scientific and Research 

Publications, Volume 5, Issue 2, February 2015 (ISSN 

2250-3153) 

This paper is highlighting recent research work and results 

in deep drawing. Deep-drawing operations are performed to 

produce a light weight, high strength, low density, and 

corrosion resistible product. These requirements will 

increase tendency of wrinkling and other failure defects in 

the product. Parameters like as blank-holder pressure, punch 

radius, die radius, material properties, and coefficient of 

friction affect deep drawing process. So a great knowledge 

of process is required to produce product with minimum 

defects. This review paper has given the attention to gather 

recent development and research work in the area of deep 

drawing. Literature review has been categorized on the basis 

of the parameters which control forming process, the 

quantities which decide successful execution of the process 

and the quality of the product.The important parameters and 

factors are 

1) Blank holder force 

2) (BHF) and optimization BHF 

3) Punch force and punch speed  

4) Friction  

5) Blank shape  

6) Forming Limits  

7) Stress and Strain Distribution  

8) Thickness variation 

9) Wrinkling  

10) Some other defects  

B. Tool Design of Cylindrical for Cup Drawing Process 

Pradeep M Patil, S.S.G.B.COE & T, Bhusawal, 

Maharashtra, India Department of Mechanical Engineering 

International Journal of Latest Trends in Engineering and 

Technology (IJLTET) 

This paper reports on the initial stages of a combined 

experimental and finite element analysis (FEA) of a deep 

drawing process. A deep drawing rig was designed and built 

for this purpose. Punches and dies of various geometries 

were manufactured. It has also been observed from the work 

to date that the speed of drawing plays an interesting role, in 

so far as, the higher is the speed the further is the draw, 

which is not entirely as expected. The cause of this will be 

further investigated. If the blank-holder force is not kept 

within the upper and lower limit of reasonable range it does 

have a significant effect on depth of draw, with the punch 

tearing through the bottom of the cup if the force is too high 

and if too low wrinkling of the flange area occurs. 

C. Methodology 

In design, the concept of maximum varying blank-holder 

force (VBHF) over the punch stroke used to eliminate 

cracks on deep drawn product. The constant blank holder 

force frequently capable to prevent crack. With varying 

force the metal flow ability is high Thus a small initiating 

force initially is sufficient for metal flow subsequently. The 

blank-holder force is increased steadily to prevent excessive 

metal flow and wrinkling. The draw tool has thus been 

designed through integration of CAD and FEA. The draw 

die manufactured and tested on a mechanical press under 50 

KN force. The output obtained was further verified using 

co-ordinate measuring machine for acceptance. Following 

are some of the areas where we can have scope for the 

improvement of projects. 

1) Lower Steel 

2) Upper Steel 

3) Blank-Holder plate 

4) Draw Punch 

5) Punch Riser 

6) Lower Shoe Plate 

7) Upper Shoe Plate 

8) Upper Steel Riser Plate 

D. Methodology 

The proposed work will be carried out with following steps. 

Literature review on design of draw die. Theoretical 

calculation of different parameters of draw die and 

forcesPrepare design layout, develop parametric CAD 
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model of draw die using CATIA V5 R21Kinematic 

simulation of CAD model of draw die using CATIA V5 

R21. Finite element analysis of main elements of die, for 

maximum working force using CATIA V5 

R21Experimentally validate draw die for desired output 

 
Fig. 1: Output Component 

 
Fig. 2: Schematic Draw operation 

Volumetric efficiency for different fuels volumetric 

efficiency of CNG is lower than liquid fuel [2] this affects 

the power of engine. Low volumetric efficiency is due to 

CNG physical properties, Which is gas. Main part is 

methane which don’t gives cooling effect so volumetric 

efficiency become lower than liquid 

III. DESIGN CALCULATIONS 

In this design we have to calculate the blank and holder 

forces for to avoid the cracks formation on the surface of the 

object so the finding of these forces is important.  

Where D =Blank diameter 

d1 = Inside work piece diameter after the first drawing 

operation 

T = Material thickness 

Rp= Draw ring radius 

Ri= Punch radius 

dp= Outside work piece diameter drawing operation 

 
Fig. 3: 

Draw ring radius– Rp = 0.8 X [(D-d1) X T]
 0.5  

Punch nose radius - Ri = (0.93) X T 

Final Blank-holder force (Fd1) = P X area of sheet metal 

Variable Blank-holder Force- 

 

IV. CONCLUSION 

In design, the concept of maximum varying blank-holder 

force (VBHF) over the punch stroke used to eliminate 

cracks on deep drawn product. The constant blank holder 

force frequently capable to prevent crack. With varying 

force the metal flow ability is high Thus a small initiating 

force initially is sufficient for metal flow subsequently. The 

blank-holder force is increased steadily to prevent excessive 

metal flow and wrinkling. The draw tool has thus been 

designed through integration of CAD and FEA. The draw 

die manufactured and tested on a mechanical press under 50 

KN force. The output obtained was further verified using 

co-ordinate measuring machine for acceptance. 
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