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Abstract— The main purpose of this project is to provide a gear box with Low reduction ratio, low weight and efficient for 

engine upto 500cc. It should also be used in “All Terrain” vehicles i.e. vehicles in BAJA SAE INDIA,BAJA STUDENT 

INDIA.The procedure we will be using for manufacturing of gear box starts with study on gearbox, theoretical 

calculations, model designing on catia, analysis, verification, manufacturing, assembly, testing, modification and at last 

final testing of project. 
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________________________________________________________________________________________________________ 

I. INTRODUCTION (HEADING 1) 

In this project we are going to manufacture a two stage reduction gearbox. .This gearbox manufacturing will result into quick 

availability to the students participating in various international events for which they require similar type of gearbox as well cost 

has been reduced drastically so it will be efficient for the students. This gearbox will also help in longer ,smoother and efficient 

working of the machine of all terrain vehicle that has been connected with the manufactured gearbox unit. This will also help in 

easier mounting  with quick assembly and disassembly of the gearbox to the vehicle. 

II. PROBLEM FORMULATION 

Available gearbox in the market has higher weight . Also these gearboxes are not compact ,they are bulky which is unsuitable    for 

all terrain vehicles. Conventional gearbox also is not suitable with reduction ratio compatibility with engines for ATV. 

The conventional gearboxes are not equipped with suitable torque. 

III. OBJECTIVES 

Objectives are as follows: 

1) Manufacturing the Customized Gearbox Suitable for All Terrain Vehicles 

2) Testing & Performance check of Gearbox 

3) High Torque  

 

IV. POSSIBLE OUTCOMES 

1) Increase in Torque 

2) Reduction in weight 

3) Greater Compactness 

 

V. LITERATURE REVIEW 

Aditya Patankar, Rohit Kulkarni, SanketKothawade and Sameer Ingle. This paper tells about the position of the centre of gravity 

in any vehicle affects the dynamic performance like the maximum tilting angle and maximum acceleration. These dynamic 

parameters are independent of the engine performance and specifications and depend only upon the constructional details of the 

vehicle. 

 

Eric T. Payne This paper is about reduce weight in the driveline by reducing each gear’s face width by ½ of an inch. 

 

Chetan Wadile , Rohan Dubal , Roshan Kolhe , VershaRangaswamy, Aqleem Siddiqui & Nitin Gurav 

A study was made and the power and braking requirements were calculated. On the basis of these requirements and results, a 

detailed market study was carried out and suitable materials, components and parts were selected. All these components were 

installed, mounted on the roll cage of the ATV thus completing the fabrication process of the vehicle. 

 

Abhinav Sharma, Jujhar Singh and Ashwani Kumar The work was divided into five subgroups in order to design all the main 

aspects of the vehicle. The subgroups were: roll cage, power train, suspension, braking and steering. The design work for each of 

the subsystems of the vehicle were made by the selection of components while keeping in mind the safety, performance, weight,  

reliability and last of all, cost 
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VI. ANALYTICAL WORK 

 

1) Detailed study of gearbox: -. We started with the reference books as well as researching on the internet, and we have also 

started referring with the research papers from various genuine providers such as science direct etc. By studying the gearbox 

theoretically we understood various parameters related to the gearbox such as types in gearbox, single stage, multistage gearboxes 

etc. 

2) Theoretical calculations: - After the detailed study of the gearbox, we started with the calculation of the gearbox 

considering various parameters. We decided the reduction ratio according to the comfortable engine provided considering the 

BAJASAEINDIA event. After the reduction ratio was finalized we fixed with the diameters of the gears, pinions shaft. We 

selected the bearing type as well as sizes for the proper functioning of the gearbox. According to the reduction decided we 

calculated the teeth for the gears and pinions, also calculated the dimensions for shafts and keys. Finally after all the above 

calculations we decided with the calculations for the casing of the gearbox. 

 

3) Model designing: - As we were finalized with the calculations of the gearbox, we begin with the designing of the gearbox 

virtually on the software such as catia by considering the calculated parameters of the gearbox. Designing of catia helped us with 

the proper visualization of the gearbox and its orientation accurately. A 3D model was been formed and it was very easy to detect 

problems and solve them as compared with the theoretical calculations. With the help of catia software we were able to assemble 

the gearbox virtually and also it helped in deciding the tolerances for the bearings and keys selected. We have also made the 

draftings of the gearbox so it is easy to understand with the dimensions and model of the gearbox as drafting converts the 3D 

model to 2d drawings with the dimensions provided. 

 

4)  Analysis: - As the 3D model was formed on catia, it was time to check whether the calculations design is correct or 

incorrect, therefore for the analysis of the gearbox we choose ansys as an analyzer for the gearbox model the we have designed. 

After doing much iteration and up gradation and using various steps such as shape optimization factor in ansys, we have reduced 

ample amount of weight considering gearboxes available in the market. Shape optimization factor helped in removing the 

material from the designed part without affecting the safety factor in the design. We have removed the material in shape such as 

circular or triangular so that the designed part should not reduce its factor of safety. 

 

5)  Verification: - We showed the results and design of our project to the experts and we have also taken help from our BAJA 

college team, we have also got advice from our project guide. We have also checked the design in various analysis software such 

as catia and ansys. 

 

6)  Manufacturing: - As we have finished with all the theoretical part of the project, it is the time for the manufacturing. We 

started with the manufacturing process of two stage reduction gearbox, Firstly we started searching for the gearbox manufacturer 

which helped us in easy manufacturing according to our design within less time. The manufacturer also helped in verifying the 

design of the gearbox, as we were ready to manufacture, we provided the suitable material as decided by our design to the 

manufacturer and we got the gearbox manufactured ready. 

 

7)  Testing: - As we got the manufactured gearbox, it was time for us to test it. So we mounted the gearbox to the BAJA SAE 

INDIA 2017 buggy and we started testing. We started the testing in steps 1) Running the vehicle on simple plain road, 2) Running 

the vehicle on the rough road. 

 

VII. COMPONENTS OF GEARBOX 

1. Pinion1 (18 teeth) 

2. Gear 1 (57 teeth) 

3. Pinion 2(18 teeth) 

4. Gear 2 (68 teeth) 

5. Driving  Shaft (20mm) 

6. Intermediate  Shaft (25mm) 

7. Driver  Shaft ( 40mm) 

8. Bearings (6 in number) 

9. Gearbox  Casing 

10. Keys (4 in number) 

11. Nuts & Bolts (9 in number) 

 

VIII. CONCLUDING REMARKS 

The gearbox which we have designed is light weighted, compact & it has higher torque. Also the gearbox is available at cheaper 

price in the market. 
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