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ABSTRACT

Chassis is the structural back bone of any vehicle. The supporting of the components is the main function of
the chassis and also to withstand the loads applied on it. While applying the load the chassis may undergo stress and
deformation and it should be within a limit otherwise it leads to failure of the chassis. This paper presents the study
of stress and deformation occurred in the chassis frame of EICHER 20.16 due to static and impact load. It was
calculated for the chassis frame and analysis was carried out to find which load would leads to the chassis failure.
The 3-D model of the chassis was prepared and analysis was done by ANSY'S 12.0 work bench.
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1. INTRODUCTION

The main component of automobile is a chassis frame were engine, transmission system, wheels are
mounted. Hence it is considered as the significant component. Under different conditions the chassis frame is the
most crucial element that gives strength and stability. The problem that identified in the existing chassis is the chassis
failure. The aim of the present work is to analyze the stress and deformations that developed on the chassis by
applying static and impact load and reduce the chances for failure of chassis by analyzing the various materials for
chassis design. Loads taken for analysis were static and impact load. Static load are the loads that are applied
gradually and concentrated in the same place for very long time. These forces are either independent of time or
dependence of time. A common problem results from an impact load is structural analysis. In both cases, the loads
are not noticeable but can be easily resultant by the use of mechanics.

Michael Broad and Terry Gilbert of North Carolina State University in this paper Design, Development and
Analysis of the NCSHFH.09 Chassis presented a detailed overview of design and development of chassis. Sirisha
(2013), dealt with the development of frame less chassis and analysis of the chassis. The modeling of the chassis was
done by modeling software CATIA V5. Ravinder Pal Singh (2010), done the research work on structural
performance analysis of formula SAE car. The work shown in this paper introduces several concepts of frame’s load
distributions and consequent deformation modes. Dheeraj and Sabarish (2014), has presented the journal related to
Analysis of Truck Chassis Frame Using FEM. Rajappan and Vivekanandhan Mailam (2013), has presented the paper
which dealt with static and model analysis of chassis by using fea.

2. METHODS OF PROPOSED SYSTEM

In the existing EICHER 20.16 chassis, chassis failures were occurred due to the development of stress and
deformations. The aim of the present work is to find the stress and deformation developed in the chassis due to the
static and impact loading and also to find which load will lead to the chassis failure.

The design of the chassis frame is modeled in ANSYS 12.0 work bench for the given dimension of EICHER
20.16 truck. The analysis of the chassis is also done in the ANSYS 12.0 workbench and the results are concluded
based on the analysis.
Model No. = 20.16
Side bar of the chassis are made from “C” Channels with 230 mm x 76 mm x 6 mm.
Front Overhang (a) = 1588 mm.
Rear Overhang (c) = 2145mm.
Wheel Base (b) = 4800 mm.
Width of the chassis = 2250 mm.
No. of cross members = 4 at Dim. (mm) 3033,1000,1000,1000,1000,1500
Material Used and Their Properties
St 52 is the chassis Material
Young’s modulus (E) = 2.1 E> N/ mm?
Poisson ratio (1/m) = 0.31
Radius of gyration (R) = 230/2 =115 mm
Where,
St 52 is the notation of steel in German standards. In German standard St denotes the alloy steel with low carbon
(02.1 = Non-hardened, 02.2 = Hardened and tempered), "52" means a minimum tensile strength of 52 kg per sq. mm.
In Sl units, this is 510 MPa.
Load Carrying Capacity of Chassis
Truck Capacity = 11400 kg

=111834 N
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Chassis of Truck with 25% overload =1397925N

Engine with body weight = 2700 kg
= 26487 N

Chassis total load = Chassis of Truck with 25% overload + Engine with body weight
=139792.5 + 26487
=166279.5N

There are two beams on the chasis. So load acting is half of the Total load acting on the chassis.
Load acting on the single beam = 166279.5/2
=83139.75 N.
Deflection of Chassis for Cantilever Beam:
Here the chassis is considered as a cantilever beam,

Y =[(wxI*)/(BxExI]
Where,
Y = Deflection at the free end of beam, mm
w = Load per unit length, N
| = Length of beam, mm
E = Young’s modulus of the material of the beam
I = Area moment of Inertia of beam about an axis passing through its centre of gravity
Y =[(1 x 8533% /(8 x2.1 x 10° x 16622980)]
=189.84mm
Calculation for static load
Stress, o = g
=166279.5/2172

=767.16 N/mm?
Calculation for impact load
_P P i o BAER
0=+ [+ VA +=5 ]
Where,

o = Stress developed in the chassis, N/mm?

P = Static load acting on the chassis frame, N.

A = Area of the chassis, mm?

E = Young’s modulus

h = Distance from which the impact load acting on the body, mm.

_ 2%2172%2.1e5%1000.
0 = T67.6[767.6+/[1 + = ———————]]

= 626.42*10° N/mm?

P
o =—-

A
626.42*10°= P/ 2172

Impact load
P=1.36*10°N

3. RESULTS AND DISCUSSION

Figure.1. Chassis design Figure.2. Meshed chassis frame
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Figure.3. Chassis with static load Figure.4. Deformed and Un deformed shape

of chassis

Figure.5. Displacement of chassis in x direction Figure.6. Displacement of chassis in y
direction

Figure.7. 1*t Principal stress of chassis Figure.8. 2" principal stress of chassis

Amalyais

Figure.10. Chassis with impact load

Figure.12. Stress along z direction of chassis

Figure.13. Displacement along z direction of chassis Figure.14. Von misses stress of chassis
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The chassis diagram was drawn using ANSY'S and the application of static and impact load was analyzed.
From the result obtained, the maximum deflection is less than the theoretical value and maximum stress values due
to the static load was found to be 431.41 N/mm? which is also less than the theoretical value. Hence the chassis
design is safe and it does not undergo any failure under static load.

While comparing the impact load given to the chassis, the result obtained shows that the maximum deflection
exceeds the theoretical value and also the maximum stress value obtained was 182x10® N/mm? which is also larger
as compared to the theoretical stress value. Hence the chassis undergoes failure in the case of impact load.

When the static load (P) of 165279.5N was applied on the cross members of the chassis. This found to be
safe under this condition. Now the impact load of 1.36x10° N hits on the front of the chassis it undergoes high stress
and deflection .Chassis would deform highly along the z direction of both displacement and stress. This could be
called as failure of chassis. Hence the failure of chassis occurs due to impact load.

4. CONCLUSION

Analyzed report indicates that static load has no effect on the chassis failure and the impact load applied
causes the chassis to get failure. For the effective utilization of chassis the material has to be considered. By selecting
suitable material for chassis the failure can be arrested.
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