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ABSTRACT 

Now a day’s modern cars have special gear system with peculiar design of gear system have been done for 

turbo. One such study has been done on car turbo gear system .In this project the gear shaft design has been studied 

and corresponding redesign and analyzing have been done. Designs of gear system have been done in the PRO-E 

software where the workings of gear system in the turbo have been done. Gear dynamics is characterized by a 

periodically changing stiffness. In real gear system, a backlash also exits that can lead to a loss in contact of the 

gear has piecewise linear stiffness characteristics, and the gears can vibrate regularly and chaotically. Hence this 

model has been changed to threaded shaft, in which vibrations have been completely reduced. Also these redesign 

workings have been stimulated in PRO-E mechanism, to see how the model is been on working aspects. To 

confirm the redesign of the model using FEA has been done to verify the working condition of component for its 

force and other mechanical constrains. Hence the models have been verified in ANSYS for future process. 

1. INTRODUCTION 

     The turbo system aims at increasing the rpm (rotations per minute) of the four wheelers and to reduce the 

vibrations of the gear due to the loss in contact between the gear teeth ,and the piecewise linear stiffness. The work 

is a conceptual design based on the working conditions and the force which acts on the working parts. The redesign 

has been done on the shaft in which to overcome the back losses reaction of the geared shaft, it is replaced by 

threaded shaft it is then connected to the cam shaft assembly and then to the gear shaft with a intermediate gear. 

Thus it produces the extra rpm and the assembly works only when the driver pushes the turbo switch in the long 

journey. The design of the parts using ANSYS and analyzing the parts using FEA is explained in this report in 

detail., compared to mechanically driven superchargers tend to be more efficient but less responsive.” Twin 

charger” refers to both a supercharger and a turbocharger. Is   Turbo is commonly used on truck, car, and 

construction equipment. They are popularly used with Otto and Diesel Cycle internal combustion engine. 

1.1 Existing Transmission System: Transmission systems in car help to transmit mechanical power from the car 

engine to give kinetic energy to the wheels. It is an interconnected system of gears, shafts, and other electrical 

gadgets that form a bridge to transfer power and energy from the engine to the wheels. The complete set up of the 

systems helps to maintain the cruising speed of the car without any disturbance to the car’s performance. The oldest 

variant of the transmission. Systems in India are the manual transmission system to form the present day automatic 

transmission. 

      A transmission or gear box provides speed and torque conversions from a rotating power source to another 

device using gear ratios; the transmission reduces the higher engine speed to the slower wheel speed, increasing 

torque in the process. A transmission will have multiple gear ratios, with the ability to switch between them as 

speed varies. This switching may be done manually (by the operator), or automatically. Directional (forward and 

reverse) control may also be provided. In motor vehicle applications, the transmission will generally be connected 

to the crankshaft of the engine. The output of the transmission is transmitted via drive shaft to one or more 

differentials, which in turn drive the wheels.  

2. METHODOLOGY 

2.1 Objective: 

 To increase the rpm (rotations per minute) vehicle. 

 To reduce the vibrations produced by the geared shaft. 

 To study and improve the existing turbo systems. 

 To design a new conceptual model of turbo system for four wheelers. 

 To study and make analysis using finite element analysis. 
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Figure.1.Methodology 

3. CONCEPTUAL DESIGN 

        The new conceptual design done by using PRO-E 5.0 and the design has been analyzed for bending moment 

shear stress and total deformation ANSYS14.0. The available model of the shaft which connects the engine with 

the flywheel in the transmission system is in the form of gear shape. And it has large disadvantage it is not able to 

withstand the vibrations because of lose in contact between the gear teeth due to backlash, and this lacks the 

working of the transmission system by reducing its life. Thus it makes the owners to spend a lot of money and time 

for repairing, and it can be reduced and completely eliminated by this design. 

EXT                  RPM THROUGH INTERMEDIATE GEAR 

ENGINE THREADED SHAFT 

T 

R 

A 

N 

S 

M 

I 

S 

S 

I 

O 

N 

GEAR SHAFT 

DRIVE WHEELS 

OUTPUT TO WHEELS 

 
Figure.2.Conceptual Design 

The geared design is completely replaced by threaded by the threading machine it will completely 

eliminated and this also makes an new design of turbo system which is also makes the vehicle lot more to increase 

the speed without a much alterations in the vehicle. The threaded shaft is connected to the cam shaft assembly 

which in turn rotates with connecting shaft and this produces extra rpm in the four wheelers the produced rpm is 

fed into the gear shaft with the help of an intermediate gear. This assembly works only after the push button 

(located in dash board or steering wheel in the driver cabin) is switched on by driver. And it works like ordinary 

transmission in other four wheelers other time 

3.1Modeling Using PRO-E: A typical Pro/ENGINEER software package is made up of different modules, 

customizable to the customer's specific needs. In the past years some of the modules like Pro/SURFACE and 

Pro/SHEETMETAL have been integrated into the basic Pro/E offerings. The modules serve different needs, for 

example, the Pro/CABLING and Pro/HARNESS-MFG modules are used for the design of wire harnesses for the 

automotive industry. Likewise, free form surfacing is done via the ISDX package. The design of the completed 

parts of the turbo system and the assembled diagrams are done using the pro-e software as given below using the 

same dimensions in auto cad. 

4. DESIGN AND FINITE ELEMENT ANALYSIS OF TURBOSYSTEM 

         ANSYS offers engineering simulation solutions sets in engineering simulation that a design process 

requires. Companies in a wide variety of industries use ANSYS software. The tools put a virtual product through a 

rigorous testing procedure (such as crashing a car into a brick wall or running for several years on a tarmac road) 

before it becomes a physical object. ANSYS is a general purpose software , used to simulate interactions of all 

disciplines of physics, structural, vibration, fluid dynamics, heat transfer, and electromagnetic for engineers. 

      So ANSYS, which enables to simulate test or working conditions, enables to test in virtual environment 

before manufacturing prototypes of products. Furthermore, determining and improving weak points, computing life 

and foreseeing probable problems are possible by 3D simulations in virtual environment. 
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    ANSYS software with its modular structure as seen in the table below gives an opportunity for taking only 

needed features.  ANSYS can work integrated with other used engineering software on desktop by adding CAD 

and FEA (finite element analysis) connection modules. ANSYS can import CAD data and also enables to build 

geometry with its “preprocessing” abilities. Similarly in the same preprocessor, finite element model which is 

required for computation is generated. After defining loadings and carrying out analyses, results can be viewed as 

numerical and graphical. 

    ANSYS work bench is a platform which integrates simulation technologies and parametric CAD systems 

with unique automation and performance. The power of ANSYS workbench comes from ANSYS solver algorithms 

with years of experience. Furthermore, the object of ANSYS workbench is verification and improving of the 

product in virtual environment.  

  
Figure.3.Pro-E Design of a) Cam  b) Connecting Rod  c) Gear Shaft Base  d) 

Threaded Shaft               e) Connecting Hook    f) Connecting Pin 

Figure.4. Pro-E Design of Assembly 

of Turbo system 

4.1 Advantages of ANSYS: The ANSYS commitment is to provide unequaled technical depth in any simulation 

domain. Whether it’s structural analysis, fluids, thermal, electromagnetic, meshing, or processes & data 

management we have the level of functionality appropriate for your requirements, it is also one of the adaptive 

architecture. 

4.2 ANALYSIS OF CAM 

 
Figure.5.Analysis of Cam, Connecting Rod, Hook, Threaded Shaft 

5 CONCLUSION 

       Two different models is designed and its working is also simulated to find its mechanism design evaluation by 

using PRO mechanism, so that the over lapping of the component or any other is to be found, but no such error is 

found. Also two models concept have been generated in order to propose for a less cost and time consumption 

process for manufacturing. Also all the finalized model component have been evaluated for its working constraints 

and loads so that failure does not occur and this done by using FEA (Finite element analysis) ANSYS. 
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