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Abstract— Chassis is the most important structural member 

in the On-Road vehicles. All the loads generated by other 

components of the vehicle are transferred to chassis only. So 

the chassis structure has to be strong enough to with stand the 

loads in static and dynamic conditions. In most of the On-

Road vehicles the cross section of the chassis structure is 

uniform in spite of the variable loads. In order to overcome 

more failure in the chassis structure and ensure the safety, the 

variable section chassis structure has to be designed based on 

the variable loads along the length of the vehicle. Today, the 

cost, weight, noise, vibration and long life working are the 

important factors for designing of any chassis because all 

above factors effects on performance of chassis in different 

situation. In recent time, there are some composite materials 

developed and they also provide additional benefits like low 

cost, low noise, low vibration and low weight. 
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I. INTRODUCTION 

With the growing fuel costs, significant pressure has been put 

on automotive industries to develop more fuel-efficient 

passenger vehicles. Due to safety, emissions and economy 

requirements, automotive transportation will be undergoing 

vast changes in the next few decades. Obviously, the 

automobile will become smaller and lighter in the search for 

better fuel efficiency. As a result, the designs based on three-

wheeled motor vehicles are likely to be the most popular 

mode of public and private transport not only in India but in 

other countries as well. The power driven three-wheeled road 

vehicles, typically used in India on a large scale, in major 

cities these are important part of transportation system and in 

smaller towns also becoming increasingly popular. Some of 

these are designed for commercial use with little engineering 

considerations and are marked as product in great demand. 

Whereas, others fabricated more as improvisation.  

There is a sharp rise in the use of three-wheeler in 

next two decades. Scarcity of energy resources and space is 

the main compelling reasons for this. Three wheelers also 

have the advantage of being a compromise between two 

wheeled and four vehicles in various aspects like cost, load 

carrying capacity, fuel consumption, space occupied, weight 

etc. any efforts in solving the problems will directly and/or 

vehicle dynamics is of great significance and increasing 

importance. The three-wheeled vehicles operating in India 

have their front steering with one wheel similar to those to 

those motor cycles and motor scooters, the two rear wheels 

are the driving wheels with a differential and a suspension, 

which are similar to those automobiles. 

II. SPECIFICATION OF DIESEL RICKSHAW CHASSIS 

Following are the some specification about the diesel 

rickshaw which is used during entire project work. 

Components Specification 

Capacity 700 kg 

Dimensions 

Length : 2870 mm 

Width : 1400 mm 

Height : 1700 mm 

Wheel Base : 2000 mm 

Ground Clearance : 1700 

Weights 
Gross Vehicle weight : 640 kg 

Max. Payload : 450 kg 

Performance of vehicle 7.6 H.P. @ 3600 RPM 

Engine type Diesel engine 

Table 1: Diesel Rickshaw Specification 

III. MODEL AND GEOMETRY OF DIESEL RICKSHAW CHASSIS 

A. Drawing of Diesel Rickshaw Chassis 

 
Fig. 1: Drawing of Diesel Rickshaw Chassis 

The drawing of the Diesel Rickshaw Chassis (Chhakkada) 

which collected from the company is shown in Figure 1 in 

which all the dimensions are shown. 

B. Model of Diesel Rickshaw Chassis 

Geometric modeling of the various components of chassis has 

been carried out in part mode as 3-D models using 

Pro/ENGINEER. The properties, viz., cross-sectional area, 

beam height and area moment of inertia of these 3-D modeled 

parts are estimated in Pro/ENGINEER. These properties have 

been used as input while performing the finite element 

analysis using ANSYS software. 

 
Fig. 2: Model of Diesel Rickshaw Chassis 

IV. MATERIAL AND BOUNDARY CONDITIONS 

Alloy steel material is generally used for the manufacture of 

the chassis and the properties of the material are shown in 

Table .1 Heavy-duty chassis are usually manufactured with 
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either frame rails of steel or aluminum alloy. Each material 

must be handled in a specific manner to assure maximum 

service life. Many Diesel Rickshaw chassis are presently 

manufactured with frame rails of mild steel high-strength 

low-alloy steel or heat treated steel. It is two side rails. The 

chassis is made from the 4130 steel. The material of the 

chassis is SAE 4130 steel. The properties of the material are 

listed below: 

Components Wt. % 

C 0.28 - 0.33 

Cr 0.8 - 1.1 

Fe 97.3 - 98.22 

Mn 0.4 - 0. 

Mo 0.15 - 0.25 

P Max 0.035 

S Max 0.04 

S 0.15 - 0.35 

Table 2: Components and wt % for SAE 4130 Steel Material 

No. Properties Value 

1 Modulus of Elasticity 205 GPa 

2 Poisson’s ratio 0.29 

3 Mass density 7798 kg mm^-3 

4 Yield strength 435 MPa 

Table 3: Physical and Mechanical Properties of Material 

The whole chassis is considered as the one beam 

and the load is applied and the analysis is done with the 

validation. It is being validated by the cantilever beam 

analysis done in Ansys. So that the result we get is correct. 

V. FINITE ELEMENT MODEL 

Applied boundary condition like force of 6549 N at surface 

A and B and fixed it at surface C 

 
Fig. 3: Model of Diesel Rickshaw Chassis 

 
Fig. 4: Factor of Safety of Chhakkada Rickshaw Chassis 

 
Fig. 5: Applied forces at surface A and B and fixed it at 

surface C 

 
Fig. 6: Equivalent Stress develop on Chhakkada Rickshaw 

Chassis 

 
Fig. 7: Minimum Principle stress develop on Chhakkada 

Rickshaw Chassis 

 
Fig. 8: Deflection at load applied 

 
Von mises 

stress 

Minimum 

principle stress 
Deflection 

Minimum 35 MPa -59 MPa 0 mm 

Maximum 135 MPa 47 MPa 0.34 mm 

Table 4: Stress and Deflection in Chassis by Finite Element 

Analysis 



Finite Element Analysis of Diesel Rickshaw Chassis to Optimize Weight 

 (IJSRD/Vol. 5/Issue 03/2017/113) 

 

 All rights reserved by www.ijsrd.com 430 

Von mises stress is 135 Mpa, Minimum Principle 

Stress is 47 MPa and deflection is 0.34 mm so it is in safe 

condition. So further optimization is possible. 

VI. OPTIMIZATION OF RICKSHAW CHASSIS 

 
Fig. 9: Optimization of Chhakkada Rickshaw Chassis 

Original weight of the chassis frame is 92 kg from above 

calculation, after optimization of chassis using ANSYS we 

can reduce the weight of the chassis frame up to 21 kg in 

which we are removing some cross sections types of both 

longitudinal and cross beams of the chassis, where load is not 

applied. After this optimization result is derived as given 

below table: 

Properties 

Volume 9.0368e+006 mm³ 

Mass 70.469 kg 

Table 5: Results of Optimization 
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