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Abstract— Leakage Testing Machine is a special purpose 

machine and it will be specially design and manufacture to 

observation and analysis of minor leaks in the component. In 

this project we studied the design of dry and wet leak test 

machine, used for the detection of leakage in the components 

which is to be tested. In this technique we first checked the 

component for dry test if component is leaked then we 

submerged the part in the water that is stores in the immersion 

tank. The part under test is pressurized with air while being 

submerged in a liquid. Then operator looks for the bubbles 

formation in the immersion tank. The stream of bubbles is a 

indicative of a leak in the component. Proper selection and 

implementation of a leak test method starts with an 

understanding of why test is being performed, what the leak 

rate limit is, and finally a determination of how the leak test 

will be performed.    
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I. INTRODUCTION 

Dry and Wet leak testing machine is a PLC controlled 

machine for testing the leakage in the engine component and 

cosmos leak tester are used to detect leakage. In the dry test 

we check the component under pressurized air for the leakage 

detection. The leakage value is computed as checked by the 

controller, which gives ok/not ok signal based on prescribed 

limits. If the component is found not ok then the component 

is dipped in the water tank. Then operator looks for the 

bubbles formation in the immersion tank. The stream of 

bubbles is a indicative of a leak in the component. This 

process after the not ok signal is called as the wet testing.   

A. Engine part  

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. The component to be tested is a casting 

component which is used in the automotive engine. We used 

this component in engine for that proper leakage testing of the 

component is necessary for that we used the both dry and wet 

leakage testing method is used. In this project we used the 

engine component for the testing as shown below. 

 
Fig. 1: Engine component 

There are various defects are formed in the 

component such as blow holes, cracks, pinholes  at the time 

of the casting due to this defects the components working 

efficiency gets reduced. To avoid these defects proper 

leakage testing is needed. 

B. Machine Description 

Dry and Wet leak testing machine consist of two different 

leak testing station one for the dry test and other for the wet 

test. Each station is connected to the cosmos leak testing 

controller unit along with holding arrangement of the 

component. 

The machine consists of the following major assemblies: 

1) Leak testing assembly: These consist of the testing 

mandrels mounted on a slide, connected to a pneumatic 

cylinder. The mandrel is connected to the leak testing 

controller to conduct leak testing in very accurate 

manner. 

2) Holding arrangement: This consist of bottom seal plate 

along with hydraulic circuit for the holding of the 

component. Hydraulic cylinder is fitted in the upper side 

of the machine for the holding of the component. 

3) Electrical assembly: This consist of the plc and all other 

electrical and electronic items required to machine in a 

define sequence. 

4) Pneumatic circuit: This circuit is designed for the supply 

of the pressurized air in the component at the time of 

checking. For this circuit we used the various items like 

pneumatic cylinder, various valves, etc. 

 
Fig. 2:  Dry & wet type leak testing machine 
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II. SEQUENCE OF OPERATION 

1) Load the component on the bottom seal plate manually 

when yellow lamp of tower lamp is blinking. 

2) Press the two hand cycle start push buttons to start auto 

cycle. The green lamp of tower lamp confirms auto cycle 

started. 

3) Then outer clamping cylinder gets energizes and clamps 

component. 

4) Clamping cylinder forward position reed switches ensure 

component got clamped. 

5) Once top cylinder confirmation came through reed 

switch, the dry leak testing operation starts. 

6) Then pressurized air enters in into the cavity of the 

component at given test pressure through air leak tester. 

7) If component is found OK by leak tester, dot mark will 

be mark on component. 

8) If component is found NOT OK by leak tester then wet 

type leak testing is started. 

9) Then component is submerged in the water that stores in 

the immersion tank which is situated at the bottom part 

of the machine. 

10) Then pressurized air monitored into the enclosed 

component. Then operator looks for the bubble 

formation in the immersion tank. 

11) The stream of bubbles gives the location of the crack on 

the component. This location of crack can be identified 

by the visual inspection. 

12) After completing of leak testing operation machine 

retracts to its home position. 

13) Top cylinder retracts to top position. Home position reed 

switch confirms top position. 

14) Next outer clamping cylinders retract to home position. 

15) Unload the component from the bottom seal plate 

manually. 

16) Cycle end & ready for next auto cycle. 

III. TROUBLE SHOOTING: 

Check the inlet air pressure is at 10 bars or not. Conform the 

entire reed switch signal that is signal is coming or not. Check 

main power supply 415 VAC, 3 phases, 50 Hz. Check all 

connections are connected properly. Check leak test 

controller power supply is switched on properly. Ensure 

proper earthings. 

IV. CONCLUSION 

Proper selection and implementation of leak test method 

starts with an understanding of why the leak test is being 

performed followed by establishing what the leak rate limit is 

and finally a determination of leak test. A careful and 

thoughtful evaluation at each of these steps, combined with 

the selection of high quality leak test hardware, will result in 

a cost effective, high performance, and reliable production 

leak test. This project has described methods for the finding 

the leaks and their location in the part and helps in the field 

of automation and also to improve quality. 


