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Abstract: 

The chassis frame forms the back bone of a light weight vehicles, its major function is to withstand the shock, twist, vibration, stress 

and safely carry the maximum load for all design operating conditions. In an automobile industries weight reduction is the im portant 

criteria. In the present work an attempt is made to replace the steel chassis with a composite material, the composite materials  

considered for the analysis work E-g lass epoxy and S-glass epoxy subjected to the similar conditions as that of steel chassis. The 

modelling of chassis has  been carried out by Pro-E Software V5.0 Package and static analysis has been carried out by ANSYS V 11.0 

Software. 
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I. INTRODUCTION 

          

A chassis consists of an internal framework that supports a man-

made object in its construction and use. It is analogous to 

an animal's skeleton. An example of a chassis is the under part of 

a motor vehicle, consisting of the frame (on which the body is 

mounted). If the running gear such as wheels and transmission, 

and sometimes even the driver's seat, are included then the 

assembly is described as a rolling chassis. 

 

 Applications of Chassis 

 1. The rectangular, usually steel frame, supported on springs 

and attached to the axles, that holds the body and motor of an 

automotive vehicle. 

2. The landing gear of an aircraft, including the wheels, skids, 

floats, and other structures that support the aircraft on land or 

water. 

3. The frame on which a gun carriage moves forward and 

backward. 

4. The framework to which the components of a radio, 

television, or other electronic equipment are attached. 

 

II. LITERATURE REVIEW 

 

Smita, C.Saddu [1] et. al Weight reduction is now day’s main 

issue in the automobile industry. Reducing weight while 

increasing or maintain ing strength of product is getting to be 

highly important. The automobile industry has shown increasing 

interest in the replacement of steel spring with composite leaf 

spring due to high strength to weight ratio. Advanced composite 

materials offer significant advantages in strength, stiffness, high 

natural frequency and light weight relat ive to conventional 

metallic materials. This paper describes the analysis of steel and 

composite material leaf spring. Then these results are compared 

with that of the experimental results.  

 

Juvvi Siva Nagaraju U. HariBabu [2] et. al In the case of 

vehicles, the term chassis means the frame p lus the "running 

gear" like engine, transmission, driveshaft, differential, and 

suspension. Over time, other materials have come into use, the 

majority of which have been is Steel &Aluminum. In this paper 

traditional materials are rep laced with composite materials 

[Carbon Epoxy and E- glass epoxy]. 

 

SandipGodseD.A.Patel[ 3 ] et. Al Chassis is a major component 

in a vehicle system. This work involved static analysis to 

determine key characteristics of a chassis. The static 

characteristics include identifying location of high stress area. 

Mathematical calculat ions were carried out to validate the static 

analysis. 

 

K.Rajasekar,R.SaravananP[4] et. Al Chassis is the most 

important structural member in the On-Road vehicles. In o rder 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. The 

present study reviewed the literature on chassis design and 

presented the findings in the subsequent sections. 

 

III. MATERIALS AND THEIR PROPERTIES  

 

The details of processing of the Polymeric composites and the 

experimental procedures followed for their mechanical 

characterizat ion. The Polymeric composites materials used in 

this work are  

1. E-glass/Epoxy  

2. S-glass /Epoxy 

3. Steel 

 

E-glass /Epoxy 

E-glass or electrical grade glass was originally developed for 

standoff insulators for electrical wiring. It was later found to 
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have excellent fiber forming capabilit ies and is now used almost 

extensively as the reinforcing phase in the material commonly 

known as fiber glass. The properties of E glass/epoxyareshown 

in Table 1. 

 

TABLE NO .1. PROPERTIES OF E GLASS/EPOXY 

S. No  Properties  Value  

1 Applying vertical force on a cabin  6278 N 

2 Applying vertical force on body 9417 N 

3 Tensile modulus along X-direction (Ex), Mpa 39000  

4  Tensile modulus along Y-direction (Ey), Mpa 8600 

5 Tensile modulus along Z-direct ion (Ez), Mpa 8600  

6 Tensile strength of the material, Mpa  1080 

7 Compressive strength of the material, Mpa 890  

8 Shear modulus along XY-direct ion (Gxy), Mpa 3800 

9 Shear modulus along YZ-d irection (Gyz), Mpa 3800  

10 Shear modulus along ZX-direction(Gzx), Mpa 3800 

11 Poisson ratio along XY-direction (NUxy)  0.28  

12 Poisson ratio along YZ-direction (NUyz)  0.06  

13 Poisson ratio along ZX-direction (NUzx)  0.28 

14 Mass density of the material (ρ), Kg/mm
3
 2.1x10

-6
 

 

S-glass/epoxy 

Though E-glass exhib it good mechanical properties, however 

these have not been sufficient in some instances. Consequently, 

the E-glass composition has been modified to produce more 

desirable properties. A higher stiffness material resulting form is 

S-glass.  The properties of S g lass/epoxyareshown in Table 2. 

 

TABLE NO. 2. PROPERTIES OF S GLASS/EPOXY 

S.No Properties  Value  

1 Applying vertical force on a cabin  6278 N 

2 Applying vertical force on body 9417 N 

3 Tensile modulus along X-direction (Ex), Mpa 43000 

4  Tensile modulus along Y-direction (Ey), Mpa 8900 

5 Tensile modulus along Z-direct ion (Ez), Mpa 8900  

6 Tensile strength of the material, Mpa  1280 

7 Compressive strength of the material, Mpa 690  

8 Shear modulus along XY-direct ion (Gxy), Mpa 4500 

9 Shear modulus along YZ-d irection (Gyz), Mpa 4500  

10 Shear modulus along ZX-direction (Gzx), Mpa 4500 

11 Poisson ratio along XY-direction (NUxy)  0.27 

12 Poisson ratio along YZ-direction (NUyz)  0.06  

13 Poisson ratio along ZX-direction (NUzx)  0.27 

14 Mass density of the material (ρ), Kg/mm
3
 2x10

-6
 

 

IV. S TRUCTURAL ANALYS IS OF TATA ACE VEHICLE 

CHASSIS 

 

Dimensions of polymeric composite heavy vehicle chassis 

(PCHVC) are taken as that of the conventional steel heavy 

vehicle chassis (SHVC). PCHVC consists of 4 layers (thickness 

of each layer, 1.5mm). Width of the chassis is 80mm. Since the 

properties of PCHVC vary with directions of fiber, a 3-D model 

of chassis is used for analysis in ANSYS 12.0. The loading 

conditions are assumed to be static. The element choosen is 

SHELL LAYERED 46, which is a layered version of the 8-node 

structural shell model. The element has six degrees of freedom at 

each node : translations in the nodal x, y, and z direct ions and 

rotations about the nodal x, y, and z-axes.  

 

V. ANALYS IS OF PRESS URE CALCULATIONS 

 

Cabin chassis  Pressure Calculations: 

Assumptions of load calculations 

Tata ace self weight =600 kgs 

Self weight +carriage weight load = 600+1000=1600 kgs 

      Ribs area =600*120=7200 mm
2
 

      3ribs area =72000*3=216000 mm
2
 

      Rails area =1960*120 =235200 mm
2
 

      2rails area =235200*2 =470400 mm
2
 

      3ribs area + 2rails area =470400+216000=6864000 

      Total body pressure =9417.65/686400=0.01372 N/mm
2  
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Body chassis  Pressure Calculations:  

Body chassis pressure calculations  

Body load =960*9.81=9417.6 N 

Body total area=body 3ribs area=body rails area 

Cabin chasis pressure calculations  

       Cab in load =640kgs =640*9.81=6278.4 N 

       Cab in total area =cabin two ribs area +cabin two rails area  

       Cab in two ribs area =(400*120)*2=96000mm
2
 

Cabin two rails area =530*240 =127200 mm
2
 

       Cab in total area =96000+127200 =223200 mm
2
 

Cabin total pressure =cabin load /cabin total area 

=6278.4/223200 =0.028129 N/mm2 

Total body pressure =9417.65/686400=0.01372 N/mm
2  

 

VI. S TEEL 

 

 strees pattern for steel chassis 

 

 
 

Figure.1. stress pattern for steel chassis 

 

Direction of loading is Z direct ion. The unifo rm load is applied 

at the edges of the chassis.And the maximum value is 394.803 

N/mm
2
 and min imum value is 43.8711N/mm

2
. 

 

Displacement pattern for steel chassis 

   

 
 

Figure. 2. Dis placement pattern for steel chassis 

 

Direction of loading is Z direct ion. The unifo rm load is applied 

at the edges of the chassis.And the maximumdisplacement  value 

is 394.803 N/mm
2
 and min imumdisplacement value is 

43.8711N/mm. 

 

S-Glass 
 

Stress pattern for S-Glass chassis 
 

 
Figure.3. Stress pattern for S-Glass chassis 

 

Direction of loading is Z direct ion. The unifo rm load is applied 

at the edges of the chassis.And the maximum strees value is 

323.488 N/mm
2
 and min imum strees value is 35.96N/mm

2
. 

 

Displacement pattern for S-Glass chassis 

 

 
Figure. 4. Dis placement pattern for S-Glass chassis 

 

Direction of loading is Z direct ion. The unifo rm load is applied 

at the edges of the chassis.And the maximum displacement value 

is 17.692 N/mm
2
 and minimum displacement value is 

1.96577N/mm
2
. 

 

E-glass-Epoxy 

 

 Stress pattern for E-glass-epoxy chassis 

 

 
 

Figure.5.Stress pattern for E-glass-epoxy chassis 
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Direction of loading is Z direct ion. The unifo rm load is applied 

at the edges of the chassis.And the maximum value is 326.588 

N/mm
2
 and min imum value is 36.3031N/mm

2
. 

 

 Displacement pattern for E-glass-epoxy chassis 
 

 
 

Figure.6. Displacement pattern for E-glass/epoxy chassis 

     

Direction of loading is Z direct ion. The unifo rm load is applied 

at the edges of the chassis.And the maximum displacement value 

is 19.25 mm and min imum d isplacement value is 2.139 mm.  
 

VII. RES ULT 

Fin ite element analysis of the Chassis was carried out using 

Ansys software package, the stresses and displacements for 

various types of chassis materials are tabulated as shown in table 

3. 

 

VIII. RES ULTS OBTAINED FROM ANS YS 

 

Table.3. RES ULTS OBTAINED FROM ANS YS  

S.N

O 

MATERIA

L 

STRES

S 

F.O.

S 

DISPLACEME

NT 

1 STEEL 394 6 14 mm 

2 S-glass 

epoxy  

323 4 17 mm 

3 E-glass 

epoxy  

326 3 19 mm 

 

from the results it is observed that maximum stress was induced 

is steel Chassis as compared with S-g lass, E-glass epoxy and 

carbon epoxy chasis. Minimum stress was noted in carbon epoxy 

Chassis. Maximum weight reduction of 38.8% can be achieved. 

If the Chassis built with carbon/epoxy composite material.  

STRESS Vs COMPOS ITE MATERIALS  

 
Figure.7. Stress Vs Composite Materials  

 

From the graph, it is observed that maximum stress induced in 

steel chassis as compared with S- g lass/ epoxy and E- glass/ 

epoxy. Min imum stress induced in S-glass/epoxy chassis. Steel 

chassis is stiffer than the other materials 

. 

DISPLACEMENT Vs COMPOS ITE MATERIALS  
 

 
Figure.8. Displacement Vs Composite Materials  
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From the graph, it is observed that maximum Displacement 

observed insteel chassis as compared to other materials. 

 

IX. CONCLUS ION: 

 

This experimental investigation of mechanical behavior of the 

Steel, E -Glass/Epoxy, S Glass/Epoxy Polymeric composites 

Chassis leads to the following conclusions: 

 Observe the all results and to compare the polymeric 

composite light vehicle chassis and steel light vehicle chassis 

with respect to weight, stiffness and strength. 

 By employing a polymeric composite light vehicle 

chassis for the same load carrying capacity, there is  a reduction 

in weight of 30%~35.8%, natural frequency of polymeric 

composite light vehicle chassis are 35.82%~38.8% higher than 

steel chassis and 30~33.8% stiffer than the steel chassis . 

 From the results, it is observed that the polymeric 

composite heavy vehicle chassis is lighter and more economical 

than the conventional steel chassis with similar design 

specifications. 
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