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Abstract— As title suggests it is Special Purpose Machine (SPM). This machine is manufactured as per the customer’s 

requirement and specific testing need. As the component is some form of a casting tube like structure which is to be 

precisely leak tested. For this specific purpose and requirement of Special Purpose Leak Testing Machine the industry will 

train us in terms of design and manufacturing of whole machine. Testing method was the most important consideration. 

For which Testing method is selected according to the applications of component. According to the first meeting with the 

customer the specified their component details that the component is an aluminium casting and should be leak tested. As 

it is a casting component not a machined component, if a crack is detected on a casting component then it is of no use as 

casted component cannot be welded or machined to fill the crack. For this purpose, dry leak test method is appropriate. 

As customer just needs to notify that the component has a crack. He is not interested where the crack is. So, dry testing 

method is appropriate. 

 
 

Keywords— Design, Methods, Automation, Leak testing machine, detection of leakage, measurement of 

leakage and location of     leakage. 

 

I. INTRODUCTION 
 

In the cleaning industry, components and systems must be leak tested to ensure that cleaning leakages are below 

specified limits. There are certain problems which are associated with the parts of the components. i.e. crack, dent, 

intrusions. From which some of the components which will work against high pressure must be leak tested first. This 

machine is a SPM (Special Purpose Machine). It is specially designed for detail testing of a particular component. 

Component is an aluminium casting. It is used in aviation industry and is particularly used to connect a pressurised vessel.  

 

 
                                                           Figure 1. Special Purpose Leak Testing Machine 
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The Three Basic Functions of Leak Testing are,  

 

1) Determining if there is leakage or no (detection)  

2) Measurement of leak rate   

3) Leakage location  

 

There are many methods and types of test equipment for solving these problems, but unfortunately there is no single 

technique that fits Leak Test Machine. Every situation. Each test method is suitable only for a specific leak rate or for 

fixed forms and technologies. In most instances where leak detection is used, explicit leak rate measurement is not 

required, but the system must be able to recognize if the leak rate is above or below a specified level. This reference limit 

depends on the maximum acceptable leak rate, consistent with the reasonable working life expectation for final products, 

and, especially in certain countries, on rules and regulations constraints. All sealed systems leak.   

 

Every pressure system has leaks because “imperfection” exists at every joint fitting, seam or weld. These 

“imperfection” may be too small to detect even with the best of leak detection instruments but with given time, vibration, 

temperature and environmental stress, these “imperfection” become larger, detectable leaks. Production leak testing is 

implemented to verify the integrity of a manufactured part. It can involve 100% testing or sample inspection. The goal of 

production leak testing is to eliminate “leaky” parts from getting to the customer. Because manufacturing processes and 

materials are not “perfect,” leak testing is often implemented as a final inspection step. In some cases, leak testing is 

mandated by a regulation or industry specification.   

 

The nuclear industry enforces regulations and leak test specifications on components such as valves used in nuclear 

facilities. Whether mandated by regulation or implemented to insure product function and customer satisfaction, leak 

testing is commonly performed on manufactured parts in many industries including automotive, medical, packaging, 

appliance, electrical, aerospace and other general industries.   

 

This machine is manufactured as per the customer’s requirement and specific testing need. As the component is some 

form of a casting tube like structure which is to be precisely leak tested. For this specific purpose and requirement of 

Special Purpose Leak Testing Machine the industry will train in terms of design and manufacturing of whole machine. 

Testing method is very important in any type of leak test machine. The testing method is based on the application for 

which the component is to be used. According to the meeting with the customer we got the information that the 

component is of aluminium casting. The casted component is to be leak tested. As it is a casting component not a 

machined component, if a crack is detected on a casting component then it is of no use, as casted component cannot be 

welded or machined to fill the crack. For this purpose, dry leak test method is appropriate. As customer just needs to be 

notified that the component has a crack. He is not interested where the crack is. So, dry testing method is appropriate.  

 

II.  PROBLEM STATEMENT  
      

 There are certain problems which are associated with the parts of the components. i.e. crack, dent, intrusions. From 

which some of the components which will work against high pressure must be leak tested first.  

 

2.1. CRACKS IN ALUMINIUM CASTING  

      

  Casting is a process which carries risk of failure occurrence during all the process of accomplishment of the finished 

product. Hence necessary action should be taken while manufacturing of cast product so that defect free parts are 

obtained. Mostly   casting defects are concerned with process parameters. Hence one has to control the process parameter 

to achieve zero defect parts. For controlling process parameter, one must have knowledge about effect of process 

parameter on casting and their influence on defect.   
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To Obtain This All Knowledge About Casting Defect, Their Causes, And Defect Remedies One Has To Be 

Analyse Casting Defects. Casting Defect Analysis Is The Process Of Finding Root Causes Of Occurrence Of Defects In 

The Rejection Of Casting And Taking Necessary Step To Reduce The Defects And To Improve The Casting Yield. In 

This Review Paper An Attempt Has Been Made To Provide All Casting Related Defect With Their Causes And Remedies.     

  

                                                
During the process of casting, there is always a chance where defect will occur. Minor defect can be adjusted easily 

but high rejected rates could lead to significant change at high cost. Therefore, it is essential for die caster to have 

knowledge on the type of defect and be able to identify the exact root cause, and their remedies.   

 

2.2 DRAWING THE ACTUAL COMPONENT  

        

The component to be tested is an aluminium casting product. It is tough to draw this part as the machine fixtures and 

component fixing point shall exactly align. The component is designed in such a way that It can be casted easily.  

 

 
 

 

  

Figure  4 .   Component drawing   

  
Figure  3 .  Crack   

  
Figure  2 .  Inclusion   
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III. PAGE LAYOUT 

 

          

 

 

 

 

 

Figure 5. Actual component 

 

The ribs and all the fillet edges shall satisfy the casting die limitations. All the design parameters are considered while 

redrawing the component as due to which the machine references are considered 

 

III.   OBJECTIVE  
       

To leak test a specific aluminium casting component by designing and manufacturing Special purpose leak testing machine.  

The three basic functions of leak testing are,  

 

a) Determining if there is leakage or not (detection)  

b) Measurement of leak rate  

c) Leakage location.  

       

There are many methods and types of test equipment for solving these problems, but unfortunately there is no single 

technique that fits every situation. Each test method is suitable only for a specific leak rate or for fixed forms and 

technologies. In most instances where leak detection is used, explicit leak rate measurement is not required, but the system 

must be able to recognize if the leak rate is above or below a specified level.   

 

IV. SCOPE  
 

4.1 CASTING COMPONENTS 

       

Any casting components enclosed can be tested as the testing machine has designed in such a way the sudden changes can 

be made for future enclosed components. ➢ Forging Components  

      Enclosed forged components can be leak tested by modifying certain locators. ➢ Pressurised Vessels  

      Pressurised vessels can be test for leak tested for any leakage of gas or gasoline by using dry testing or wet testing 

methods.  

 

V.  METHODOLOGY OF WORK  
 

.5.1. CUSTOMER REQUIREMENT   
      

 Customer approached “Cleanster Machines” and discussed their requirement. They presented their component in front of 

us and described it precisely. They told that the component is aluminium casting component used in pressurised area of an 

aeroplane. This component should be accurately leak tested. Their requirement is to design and manufacture a Special 

Purpose Leak testing machine for testing a component which will act as an agent to carry pressurised fluid.  
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5.2. CUSTOMER BUDGET  
  
       They explained their need precisely and the discussion for budget started. Their requirement was noted down. 

They requirement was that the machine shall be semiautomatic, with precise PLC ladder sequence, pneumatic operated 

and fixture to be designed by 3-2-1 principle. For which we proposed the budget of ₹ 7.3 lakhs and was negotiated to ₹ 

6.29 lakhs.  

 

5.3. COMPONENT TO BE TESTED  
     

The component to be tested was submitted by customer. The customer submitted a 2D design of the component 

to be tested. The 2D design was briefly studied considering all of its ambiguities. It was mandatory to convert this 2D 

design to 3D model. As the fixture, will be designed in such a way to align with all the open points and holes. The 

pneumatic rubber cover which will be applied on the open holes of the component require a precise 3D design. So, with 

considering all the requirements is was finalised to convert 2D design to 3D design. Cad software Catia was best fit for our 

requirement.  

 

        
Figure 6. Component to be tested (normal View)  

        
 

 

             

  
Figure  7 .   Component to be tested (Top View)   
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5.4. TRAINING FOR DESIGN   
     

  After these above methodology processes initiation of design of the machine is essential. Industry started giving 

training for cad software. They started with the basics of Auto-Cad. They taught us initial phase of drafting and need of 

2D drafting in major small-scale industries. Then further detail drafting was completed. The drafting was not enough as 

the main task was to precisely design a 3D model of testing machine according to customer’s demand. The design of 

testing machine was to be completed in Catia. So, training of basics Catia started and completed.   

  

5.5. DESIGN  
      

 Decision of design will start in this. The actual design of the machine was completed. As precise Catia training 

was completed within time. Design engineer precisely guided us for accurate design constraints. These are the photos of 

some of the designed parts.  

  

 

 
 

VI. CONCLUSION     
 

The main objective of the project was to design and manufacture special purpose leak testing machine. In the first part 

component is studied in details for the forces and the calculations. The CATIA model of the fixture is drawn for 

simplification and understanding of the rough picture of fixture. The analysis is done for the forces bearing capacity of the 

fixture.  

 

    

                       Figure  8 .   Frame design   and   Wireframe   

    
                     Figure  9 .   Fixture   design and  Wireframe   
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The cylinders of the fixtures are selected according to the forces on the fixture. The specification is selected. The 

mounting of the cylinders is also important in the machine. The mounting is selected as front mounting for all cylinders. 

Manufacturing is done of fixture first and then it is attached to the main part of the machine. Which is a stable part. After 

that testing is done at various pressures and the results are as required by the customer. Electronic circuitry is fitted for the 

automatic operation. PLC is used for the automation of the process. It is loaded with both the programs, one for dry test 

and second for the wet test. The machine is shipped to the required destination and received by the customer.  
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