
IJSRD - International Journal for Scientific Research & Development| Vol. 5, Issue 03, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 1209 

Design of an Automotive Transmission System 

Avinash Nare1 Narendra Patil2 Vitthal Kawde3 Chaitanya Bhanuse4 Prof. P.K.Zaware5 
1,2,3,4,5Department of Mechanical Engineering 

1,2,3,4,5D Y Patil College of Engineering, Ambi, Pune

Abstract— The main objective of this paper is to design of 

automotive transmission system for off-road vehicle. 

Transmission system is one of the most important system in 

every automobile that has significant impact on their 

efficiency, which transmits power from the engine crankshaft 

to the rear wheels. With the increasing innovations in the 

automobile industry, every automaker tries to use better 

transmission system. Automotive transmission have better 

acceleration, torque transmission and more control for an off-

road vehicle. Therefore we choose automotive transmission 

system(CVT) with customized two stage gearbox. In the 

paper we have shown the calculation of tractive force and two 

stage speed reducer. 
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I. INTRODUCTION  

Transmission system is a mechanism which provides 

variation of torque at the road wheels, whenever required 

from constant engine torque. A device which multiply the 

engine torque is manual transmission or an automatic 

transmission. Torque produced by the engine varies with 

speed only within narrow limits. But under practical 

condition automobiledemands a large variation of torque 

available at the wheels. Transmission provides various means 

to vary the torque ratio between engine and road wheels as 

required. The purpose of the transmission is to provide a 

range of gear ratios. This design must allow either the 

operator to pick a gear ratio for the appropriate situation, or 

the transmission must automatically select the gear ratio 

based on operating conditions. 

For this we selected automatic transmission as 

Continuously Variable Transmission(CVT).It is an automatic 

transmission that can select any desired drive ratio within its 

operating range. CVT provides constant, step less 

acceleration from start to high speed, eliminating ‘shift 

shock’ to give smoother ride .It keeps the car in optimum 

power range under all conditions, thus decreasing fuel 

consumption. Responds better to changing conditions and 

less emission due to better engine control under all 

conditions.Tractive force is the main consideration while 

designing any transmission system. Tractive force is the force 

required to just move the vehicle from static position. It 

consider all the resistances that need to be overcome. 

II. SELECTION 

A. Engine 

205232-0036-F1 Briggs and Stratton 

Cylinder volume: 305 cc 

Power capacity: 10 H 

Maximum RPM: 3800 

 
Fig. 1: ENGINE 

CVT: 

TYPE-CVTECH CVT 

Highest Ratio- 0.43:1 

Lowest Ratio- 3:1 

Belt Length-860 

Centre Distance-214mm 

 
Fig. 2: CVTECH-CVT 

B. Material 

20MnCr5 

Sut: 880 N/mm2 

Density: 7800 kg/m3 

C. Calculation 

𝐓𝐫𝐚𝐜𝐭𝐢𝐯𝐞𝐅𝐨𝐫𝐜𝐞  

Wheel resistance 

Fr = fr*m*g ∗ cos( αst) 

Fr =0.12*250*9.81*cos(0)= 392.4𝑁 

Air resistance 

Fl=
1

2
*ρl*Cw*A*v2 

Fl =0.5*1.199*0.5*0.7707*(16.66)^2= 64.174𝑁 

Gradient resistance 

Fst=m*g* sin (αst )=0 

Acceleration resistance 

Fa=m*a*λ 
Fa = 250 ∗ 5.535 ∗ 0.9 = 1237.5𝑁 
Tractive Force 

Ftotal=Fr+Fl+Fst+Fa = 1586.44𝑁 

Overall Transmission Ratio 

Ftotal =
Te*iA*ηtotal

ξdyn
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1586.44 =
18.746 ∗ iA ∗ 0.8

0.2921
 

iA = 30.89 

Gear ratio =
iA

cvt ratio
=

30.89

3
= 10.3   

Where, 

fr - Rolling Resistance coefficient  

m - Total Weight of the Vehicle (with driver) 
αst - Gradient angle 
ρl - Air density 
λ – Rotational inertia coefficient  
Cw - Coefficient of Drag 
A - Frontal area 
ξdyn - Tire radius 
Te - Engine torque 

 
Fig. 3: CAD MODEL 

III. CONCLUSION 

The tractive force required to move the vehicle from static 

position can be calculated by considering various resistances. 

The reduction ratio for two stage speed reducer used as a final 

drive alternative can be calculated from the performance 

characteristics and traction requirements. 
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