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Abstract : In automobile tanks without leak detection, leaks were discovered late, after contamination had spread,
requiring difficult and costly cleanups. It is also very dangerous due to ignition of fuel.

By contrast, if you have effective leak detection, you can respond quickly to signs of leaks. You can minimize the
extent of environmental damage and the threat to human health and safety. Early action on your part also protects you
from the high costs that can result from cleaning up extensive leaks and responding to third-party liability claims.
There are many methods and types of test equipment for solving these problems. 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 acceptance level is the main parameter to consider when selecting the appropriate method or combination of
testing methods. Several other factors must be taken into account. In particular system costs, complexities,
environmental impact, reliability, influence of external conditions, operator dependence and user-friendless should
also be considered.

Leak testing is a nondestructive test method that provides the capability to detect the liquid or gas escaping from a
sealed pressure system and to locate the individual leaks for possible repair.

IndexTerms - Leakage Testing, Diesel Tank

1. Introduction

Tanks are used for storage of fuel like diesel, petrol etc. for internal combustion engines. Oil tanks are fabricated by
pressing the sheet metal and welding. Due to improper welding, there is leakage of oil through the seams (joints).
Critical leak spots in closed systems are usually connections, gaskets, welded and brazed joints, defects in material,
etc.

Why is leakage detection so important?

Leakages are dangerous. Also due to leakage, there is loss of money.

In automobile tanks without leak detection, leaks were discovered late, after contamination had spread, requiring
difficult and costly cleanups. It is also very dangerous due to ignition of fuel.

By contrast, if you have effective leak detection, you can respond quickly to signs of leaks. You can minimize the
extent of environmental damage and the threat to human health and safety. Early action on your part also protects you
from the high costs that can result from cleaning up extensive leaks and responding to third-party liability claims.
There are many methods and types of test equipment for solving these problems. 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.
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This acceptance level is the main parameter to consider when selecting the appropriate method or combination of
testing methods. Several other factors must be taken into account. In particular system costs, complexities,
environmental impact, reliability, influence of external conditions, operator dependence and user-friendless should
also be considered.

Leak testing is a nondestructive test method that provides the capability to detect the liquid or gas escaping from a
sealed pressure system and to locate the individual leaks for possible repair.

2.0 OBJECTIVE

Presently the empty tanks are filled with compressed air and sealed at oil inlet. And then the tank is immersed in water
reservoir and tested for air bubbles coming out of leakage by an operator by his open eyes.

Now a days this method is done manually which require 2 to 3 people for forced immersion and visual inspection just
like detection of puncture of tyre.

After some use, water gets contaminated and also due to improper reservoir, there is fatigue in operating oil tank.
There is no consistency in result.

So there is need to do this work automatically. So we have designed special purpose machine (SPM) for leak detection
of tanks.

Firstly we have decided to make a design of Special Purpose Machine and further to make analysis of important part.

3.0 LITERATURE REVIEW

3.1 Leak Testing Methods

A leak can be defined as an unintended crack, hole or porosity in an enveloping wall or joint, which must contain or
exclude different fluids and gases allowing the escape of closed medium. Critical leak spots in closed systems are
usually connections, gaskets, welded and brazed joints, defects in material, etc.

Non-destructive testing (NDT) is a noninvasive technique for determining the integrity of a, component or structure.
Because it allows inspection without interfering with a product's final use, NDT provides an excellent balance between
quality control and cost-effectiveness.

A leak test procedure is usually a quality control step to assure device integrity, and should preferably be a one-time
non-destructive test, without impact on the environment and operators. Several leak-testing techniques are available,
spanning from very simple approaches to systems that are more complex. The most commonly used leak test methods
are underwater bubble test, bubble soap paint, pressure and vacuum decay, and tracer gas detectors (halogen, helium
and hydrogen). The first three techniques, due to their characteristics and sensitivity, can be used only for gross leak
detection. Tracer gas leak testing methods are much more precise than the previous group but, in many cases, their
theoretical sensitivity is more than is required. In a practical sense, however, this is limited by environmental and
working conditions.

The “major six” (or basic) NDT methods, which are largely used in routine services to industry, are:

* Visual inspection

* Liquid penetrate testing

» Magnetic particle testing

* Electromagnetic or eddy current testing

* Radiography

* Ultrasonic testing
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Figure. 3.1- Various Leak Detection Techniques vs. Leak Rate.

From the graph it is seen that hydrogen detector method shows highest leak detection rate from the other technique but
main disadvantage of this method is high cost of hydrogen. Also hydrogen is very explosive. So we select water
immersion bubble test method because of easy availability of water.

4.0 SYSTEM DEVELOPMENT

4.1 Purpose of the SPM

The purpose of this system is to detect leak, if any, in the component under test by air pressure & water dip method.
The equipment is designed for finding leakages, if any, in the Casting by pressure decay method. If this method
reveals leakage, then water dip test can be conducted to find exact location.

4.2 Material Selection

Material selection is one of the key considerations in producing fuel tanks. The three most common materials used in
the manufacture of fuel tanks are aluminum, steel and stainless steel. Regardless of the choice of material, the quality
of the selection must be such as to allow that material to be malleable enough to be bent, rolled and stamped into
formation.

The majority tanks manufactured today are made of steel. The selection of steel and stainless steel should be that of
prime grade material. An important consideration in manufacturing is choosing material suitable for stamping and
bending. The material must be ductile enough to be bent and formed yet thick enough to provide strength and to accept
a weld. This is especially true for tanks of a design that require sharp bends.

©2026,IJSREM | https://ijsrem.com DOI: 10.55041/I]SREM64843 | Page 3


https://ijsrem.com/

§ IISREM INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM)

- Jeurnal

w VOLUME: 10 ISSUE: 06 | JUN - 2026 SJIF RATING: 8.659 ISSN:2582-3930

4.3 Technical Specification

Sr. NO | Machine Type Semiautomatic

01 Component to be checked Diesel Tank

02 Quantity 1 No. In one Cycle

03 Clamping Method Pneumatic

04 Average Cycle Time (Expecting 10% leak components at max) 96 sec or better

05 Testing Media Air, Water

06 Test Pressure 2.0 Kg/cm2

07 Loading of component Manual

08 Pneumatic Pressure 4-6 Bar

09 Method Of Leak Detection Automatic/Visual
4.4 Modeling

Solid Modeling of the Leakage Testing Machine using Pro/ENGINEER 5.0

MOTOR AND
GEAR BOX

WATER TANK
: TOP CLAMPING
STATIONARY BRACKET

Figure 4.1 Assembly of SPM.
4.5 Sequence Of Operation
Leakage Detection by Auto leak detector

. Locate component on the fixture.

o Push cycle start button.

o Components will be clamped with Pneumatic Cylinder.

o Hold it for Preset time (Test Time)

o During hold time of 30 sec (Settable), leak detector detects the drop in pressure due to leakage if any &

pressure readings will be displayed on controller.

o If controller indicates pressure drop, which is above set value (Presettable) then components is rejected.
Buzzer is activated for preset duration or till acknowledge button is pressed.

o If the pressure drop is less than set value, then component is accepted. Audio chime is activated for preset
duration. DOT punch will make DOT on the component under test (axle banjo).

o Air will be released from the component.
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o Clamping cylinder will get declamped.
o Unload the component.
o Repeat the procedure for next component.

[ Press cycle

start button Mount the ol tank in
The o1l tank the fizture and close
[ 1z taken out ] the top bracket
The vertical The swivel clamps cla.m_p
cylinders lift the the top and bottom clamping
top bracket brackets
Top level
The swivel clamps declamp SENSOr SENSES
and simultaneously the [ fo water ]
water 15 drained ]

The rotation
stops after 3
| todrotations

water1s started
filling in the water

tank

[ The oil tank is tested For any The level sensor senses
leakeage by visually observing the water and stops the
the bubbles flow

The clamping
assembly starts

rotating in the water

Figure 4.1 Sequence of Operation:-

5.0 PERFORMANCE ANALYSIS

The complete procedure of analysis has been done using Ansys 2025 R2.

5.1 Analysis of shaft

Analysis of shaft is very important in this project because all loads are carried away by the shaft. The support and
force acting on the shaft is shown as below.
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5.1.1 Structural supports:

0.00 100.00 (mm) A
L E— = X

50.00

Figure 5.1: Fixed support acting on shaft.
5.1.2 Structural Loading on shaft:

Total force acting on shaft is 1420 N. So each shaft having 710 N force acting on vertically downward direction.

0.00 100.00 (mm) = '_,L‘
L | ' X

50.00

Figure 5.2: Force acting on shaft.
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5.1.3 Deformation of shaft:

0.00 100.00 (mm)
L

50.00

Figure 5.3 Deformation of shaft.
5.2 Analysis of top clamp assembly

5.2.1 Structural supports:

200.00

Figure 5.4 Fixed support acting on top clamp.

©2026,]JSREM | https://ijsrem.com DOI: 10.55041/I]SREM64843 | Page 7


https://ijsrem.com/

s R

1JSREM INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH IN ENGINEERING AND MANAGEMENT (IJSREM)

& Jeunal

w VOLUME: 10 ISSUE: 06 | JuN - 2026 SJIF RATING: 8.659 ISSN: 2582-3930

5.2.2Structural Loading on top clamp assembly:

200.00

Figure 5.5: Force acting on top clamp.
5.2.3 Deformation of top clamp assembly:

0.00 500.00 (mm)

250.00

Figure 5.6 Deformation of top clamp assembly.
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5.2.4 Stresses on top clamp assembly:

Equivalent (von-Mises) Stress
wea
Max: 7.212e+001
Min: 2.595e-008
2012/2{27 17:05
72121
64,107
56,094
48.080
40.067
32,054
24.040
16,027
§8.013
2.6e-008

0.00 500.00 (mm)

250.00

Figure 5.7 Stresses on top clamp assembly.

6.0 CONCLUSION

The work presented in the report is an attempt in designing a special purpose machine of a given dimension. Extensive
literature review was carried out to study the various methods of leak detection techniques. A suitable technique was
chosen from the available methods to for testing the oil tank. Pro/ENGINEER 5.0 is used extensively for making parts
with different types of operations. Then all the parts are assembled for making a complete special purpose machine in
Pro/ENGINEER 5.0 in assembly section. We have done analysis of shaft and top clamp assembly in ANSYS
WORKBENCH 2025 R2 which gives us suitable data for manufacturing.

Lot of work is yet to be done on the design aspects before the SPM can be read for market consumption. The design
procedure has to take into various other parameters to make it suitable for practical applications. Further research into
the design and manufacture process would result in production of even better SPM.
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