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Abstract- This paper presents a modified design of the fuel banjo joint to prevent leakage from the fuel system. In Tata 
trucks there was increase in the number of leakage problems from the fuel system and particularly from banjo joint. Different 
types of solutions were discussed for the prevention of leakage problem like increasing the torque for tightening of bolts or 
using different types of joints. In this paper I have proposed most suitable solution having complete leakage prevention with 
decrease in the cost of production along with ease of implementation. In this paper I have proposed design modification of 
the fuel banjo joint, along with the results of its implementation. 
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I. INTRODUCTION 
 
There has been increased dependence on vehicles 
especially trucks for day to day living for common 
man. Tata Company has major contribution in India, 
in the field of trucks manufacturing process. Tata 
Motors Limited is India’s largest automobile 
company, with consolidated total revenues of 233662 
crores(USD 38.6 billion) in 2013-14. Tata  motors is 
leading in commercial vehicles, and is also among the 
top Passenger Vehicles manufacturing company in 
India. Tata trucks, buses and cars are marketed in 
several countries in Europe, Africa, the Middle East, 
South Asia, South East Asia, South America, CIS and 
even Russia[2]. 
 
The company’s manufacturing base in India is spread 
across Pune (Maharashtra), Lucknow (Uttar Pradesh), 
Jamshedpur (Jharkhand), Sanand (Gujarat), Dharwad 
(Karnataka) and Pantnagar (Uttarakhand). My project 
was in the major commercial truck manufacturing 
plant in Pune(Maharashtra). Therefore there was 
increased responsibility from our side to prevent 
major defect problems from occurring and achieve 
the aim of zero defects if not least possible defects in 
the final product after assembly.  
The problem defined in this project is that the 
Company was facing lot of setbacks due to much 
more frequency of leakage complaints in Light 
Commercial Vehicle Trucks. So in this area many 
employees including managers and plant head were 
working to avoid Leak Defective Vehicles from 
reaching to Customers, by identifying and rectifying 
those problems before the Trucks are ready to sale. 
But my Project was to give possible Solutions to 
avoid the happening of major leakage in light 
commercial vehicle trucks. For those solutions, root 
cause analysis was supposed to be done. And before 
analysis, one has to learn various leak prone areas, 
joints, parts and their working.  
In the beginning the data about various flow systems 
for a common model of Truck was observed. Various 

flow systems such as Coolant system, Fuel system, 
Steering oil system, Clutch oil system and Air Brake 
systems were studied and analyzed. Along with these 
systems the Pareto analysis of major leakage 
problems concurred in two months were plotted to 
identify which system to be targeted first to find the 
leakage preventive solution. 
 
II. MAJOR LEAKAGE PROBLEMS 
OCCURING IN TATA TRUCKS 
 
The following data was recorded and analyzed, to pin 
point the major leakage problem Tata motors was 
facing. This data consists of total number of 
complaints obtained in a month regarding the defects 
in various areas. And thus the pareto analysis of this 
data obtained was implemented to identify most 
recurring problem to solve it permanently. 

 
Table 1. Leakage problems obtained at buy-off gate in July 

2014 
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Figure 1. Pareto analysis of leakage problems obtained in July 

2014 

 
Table 2. Leakage problems obtained at buy-off gate in     

September 2014 

 
Figure 2. Pareto analysis of leakage problems obtained in 

September 2014 

 
Table 3. Leakage problems obtained at buy-off gate in October 

2014 

 
Figure 3. Pareto analysis of leakage problems obtained in 

October 2014 
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III. FUEL SYSTEM IN TATA TRUCKS 
 

From the above analysis we can conclude that the 
major problem which quality department was facing 
was the leakage problem of fuel leak from water 
separator banjo joint and fuel leak from return banjo 
joint. So first I will discuss the common fuel system 
in the light commercial vehicle trucks of Tata motors 
manufactured in Pune plant.  

 
Figure 4. General fuel flow system in Tata trucks 

 
Fuel system is the most important system in any 
automobile vehicle. Automobile's only source of 
energy is fuel. In these trucks diesel oil is used. The 
fuel system is useful in transferring fuel to the engine 
systematically, in between the fuel is filtered from 
any foreign particle, or water etc. Thus the fuel is 
sucked from tanked, then filtered, mixed with air, and 
then transferred to the engine to have auto 
combustion as in CI engines and run the shaft and 
thus the wheels through propeller shaft.[1] 
Major leakage points in fuel system, are near the fuel 
tank, and water separator. These joints are shown as 
follows: 

Figure 5. Water separator Banjo joint 

 
Figure 6. Return line Banjo joint 

The following table describes the control plan and the 
process sheet for the following two banjo joints, 
implemented during the assembly process of the fuel 
system. 
 

 
Table 4. Control plant and process sheet for banjo joints 

 
IV. ROOT CAUSE ANALYSIS AND 
RECOMMENDED SOLUTION 
 
Root cause analysis is done after understanding 
different processes of assembly. The main reasons of 
occurring of the leakages are due to lack of 
concentration from the operators, but there also are 
some areas which are out of the hands of operators 
and has to be taken care of. The vehicle assembled is 
checked first at the Buy Off Gate, if any leakage is 
found there then it is rectified then and there. But if it 
cannot be rectified, then it is send to White Tag area 
for replacement of defective part. Then after other 
tests like shower test, road test and Load body, it is 
send to final PDI gate, where it is inspected and 
rectified. After that its send to further inspection of 
CPA meeting, and last is RCP yard Gate. If in White 
Tag area the part has to be scraped and replaced, then 
Rejection meeting is undertaken where the 
VQA(Vendor quality assurance) department sends 
that part back to the Supplier. 
Since there can be no possibility of rectification 
process in the above case of banjo joints, therefore 
there was need to find the actual cause of the leakage 
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problem occurring from these two banjo joints and 
thus finding the preventive measure so as to prevent 
the fuel leakage from occurring in future.  

 
Figure 7. Root cause analysis of leakage problem occruing 

from banjo joint 
 
For the screw to enter into the banjo, there is always a 
clearance given of 0.5mm to 1mm for diameter. 
Therefore the fuel would always have a chance to 
leak out due to the gap created by the clearance. To 
avoid this a possible preventive solution is proposed 
below. 
First the reference model is presented, how it was 
functioning by using the solid model drawn in 
Solidworks. It is shown as follows: 

 
Figure 8. Reference model of banjo joint 

 
The above figure shows the reference model of the 
banjo joint which is currently being used in assembly 
of fuel line system for Tata trucks. In this type of 
joint the fuel enter through the black pipe shown in 
figure into the banjo. It further passes into the tank 
through the holes of the bolt. Therefore, there is 
accumulation of fuel inside the spherical shaped 
banjo, and thus due to clearance, it would leak. To 
avoid this problem, the preventive solution is 
proposed as follows: 

 
Figure 9. Proposed solution for leakage prevention of fuel in 

banjo joint 

The above figure shows the recommended solution 
for leakage prevention of fuel in banjo joint. It 
includes design modification of banjo joint to 
permanently prevent further leaks of fuel. Design 
modification includes additional contribution of 
threading along with compressing through bolt, to 
certainly prevent the leakage. With this modification 
there is no further changes to be made during the 
assembly, no further instructions to employees except 
only the part is being modified. Since it has only 
threading addition, there is hindrance in the layout of 
the vehicle.  
 
V. EXPERIMENTAL RESULTS 
 
The proposed solutions which was modification of 
banjo joint was implemented for two months in July 
15 and August 15 and following results were 
obtained.  
 

 
Table 5. Experimental results in July 2015 

 
Figure 10. Experimental results in July 2015 
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Table 6. Experimental results in August 2015 

 

 
Figure 11. Experimental results in August 2015 

CONCLUSION 
 
In the above results we achieved hundred percent 
leakage prevention for two months in which the 
proposed modified banjo joint was implemented. 
Thus in this paper a modified banjo joint was 
proposed and implemented to achieved complete 
prevention of fuel leakage from the most frequently 
occurring position which was banjo joint at the water 
separator and return line. 
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