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Abstract— The engine and gearbox are the important parts in 

the automobile. The engine is for the production of 

mechanical energy and the gearbox is the part having series 

of gear ratio for the transmission. The engine and gearbox 

coupling is the process in which the two parts were coupled 

for the transmission purpose. The failure of the engine 

analysis was made and the problem identified in the engine 

and gearbox coupling. In order to overcome the failure the 

idea for the automation improvement was proposed. The 

existing process and the proposed solution also compared for 

the automation improvement. The datas for the process were 

collected from the ASHOK LEYLAND plant, Ennore, 

Chennai.    
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I. INTRODUCTION 

In the engineering environment every industry is willing to 

improve the production at the same time the quality of the 

products should not be decreased. Our project is concern with 

the industrial issue on improvement of quality as well as 

automation. We took our issue at the section of engine and 

gear box coupling section of heavy vehicles assembly 

industry. The engine and the transmission system is the main 

component for the vehicle. So if the problem occurs in that 

system it will leads to the defect in the function of the 

automobile. We made the case study on field quality of 

vehicles and we identify the problem occurs on many vehicles 

at the engine. The problem at the engine is occurring due to 

the clutch plate damage. The clutch plate damage occurs due 

to the manual process of coupling the gear box to the engine. 

The manual process leads to improper mating leads to clutch 

plate failure and also took time consuming one. So we 

proposed the conceptual solution for the problem with the 

improved automation in that section.  Our proposed 

conceptual model will lead to automation as well as the guide 

tool also helps in the mating process. That by our process 

helps in the automation and quality improvement. 

II. PROBLEM ANALYSIS METHODOLOGY 

The problem analysis by the FMECA. The steps involved in 

the process were mentioned. The engine analysis made for the 

improvement in the quality. 

 
Fig. 1: Problem Analysis Methodology 

III. ENGINE AND GEARBOX COUPLING 

The coupling is the mechanical component which is used to 

connect the two shafts for the power transmission. The engine 

and gearbox coupling is for mating the gearbox shaft with the 

engine clutch plate for the transmission. In this the spline 

coupling were used. The spline coupling in which the splines 

are shaft ridges and it is mesh with grooves in mating piece 

for the transmission of power.  

 
Fig. 2: Gear shaft spline 

 
Fig. 3: Engine spline 

IV. EXISTING PROCESS 

The figure represent the mating parts of the engine and the 

gear box and the process of mating in the industry is made by 

the use of lifting the gear box by motor drive. And the gear 

box spline is made to mate under some force without knowing 

the mating conditions. 
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Fig. 4: Existing Process 

V. PROBLEMS IN EXISTING PROCESS 

 The alignment of the gearbox shaft spline and the engine 

spline does not identified for mate condition so the force 

may cause bending of the clutch plate and engine failure. 

 Due to unvisible mating the worker requires more time 

for the engine and gear box coupling. 

VI. PROPOSED DESIGN 

 
Fig. 5: Dummy tool 

 

 
Fig. 6: Conceptual design 

VII. PROPOSED MODEL CONSTRUCTION 

 The slideway is made as the bed for carrying the gear box 

from the conveyer of gear box assembly. 

 The slideway is provided with the horizontal hydraulic 

cylinder for the linear motion. 

 The total setup of the slideway and horizontal cylinder ia 

again made to connect under the vertical cylinder. 

 The control of the both cylinder is made by the hand 

operated lever valve. 

 The interference of the mating part is to be checked and 

the modified dummy tool is provided for the interference 

checking. 

 The hydraulic cylinders both control is made to the hand 

operated lever for easy control. 

 The dummy tool which is made by the opposite faces of 

the splines with respect to the gear box shaft. 

VIII. PROPOSED MODEL WORKING 

 Initial step is the dummy tool is inserted to the engine for 

the interference of the gear box shaft. 

 The conveyor which carries the gear box from that the 

gear box is made to carry by the slideway with respect of 

adjusting the height by vertical cylinder. 

 With the proper pressure the control of the cylinders is 

made and the slideway setup will function 

 By the hand operated lever the sliding operation is made 

the gear box and the engine is made for the coupling. 

 The clutch plate defects occur due to manual mating and 

the invisible condition of the interference which is to be 

eliminated. 

 The slideway is made to automatically interfere and the 

mating check is made by the dummy tool which is 

inserted. 

 After the interference checked tool is removed and the 

slideway made to couple the gear box and the engine. 

 Thus the quality of the process will be improved and the 

time for the process will be reduced. 

IX. REASON FOR SELECTION OF HYDRAULIC 

 Hydraulic systems have two major advantages over 

pneumatic; 1. Hydraulic systems can develop much 

higher pressures, thereby producing much higher forces 

in actuated components. 2. The hydraulic fluids are 

incompressible (virtually).  

X. CALCULATIONS 

A. Cylinder 

BORE= 100mm, ROD = 40mm, STROKE = 1000mm, f = 

2Kn 

Flow rate = 12 𝑐𝑚3/min  

1) Area = π/4× 𝐷2 

Area = π/4× (0.1)2  
Area (A) = 7.854× 10−3𝑚2  
p = F/A  

 p = 5000/7.854× 10−3  
 p = 6.366× 106 N/𝑚2 (or) 6.366 Mpa 

2) Area = π/4× 𝑑2   

Area = π/4× (0.04)2  
Area (a) = 1.257× 10−3m2  
Pulling force = p(A-a)  

Pulling force = 6.366× 106 × (7.854× 10−3- 1.257×10−3)  
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Pulling force = 41996 N 

3) Flow rate(Q) = 0.012/60  

Flow rate (Q) = 20× 10−3𝑚3/s 

4) Speed on the outward stroke = Q/A 

Speed on the outward stroke = 20× 10−3/7.854× 10−3 

Speed on the outward stroke = 0.025 m/s (or) 25 mm/s 

5) Speed of retraction = Q/(A-a) 

Speed of retraction = 20× 10−3/ (7.854× 10−3 - 1.257×10−3)  

Speed of retraction = 0.03 m/s (or) 30 mm/s 

6) Power =  pQ 

Power = 6.366× 106 × 20× 10−3 

Power = 1273.20 watts. 

XI. ADVANTAGES 

 Easy handling  

 Process time will be reduced  

 Production will be improved 

 Quality improvement 

XII. LIMITATIONS 

 Initial multiple setup cost will be high 

 Occupies space 

XIII. CONCLUSION 

We have proposed the solution for the problem and it will 

give the improvement in quality of the product and the 

reduction in the time consumption. The engine and the 

transmission is the significant part of the automobile so only 

we took the area for the improvement. The design and the 

calculations are also included. The modified tool design is 

also provided for the process improvement. The detailed 

solution for the process is explained and the analysis report 

also submitted with this. That by we have made the proposal 

for the improvement of the quality and the reduced time. 
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