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THE STRESS BEHAVIOUR OF
POWERED VEHICLE CHASSIS

P G.VIJAY PRAKASH, A.V. RATNA PRASAD

Abstract: Suspension is a noteworthy part in a vehicle
framework. For vehicles, suspension comprises of a get together
of all the basic pieces of a vehicle (without the body) to be prepared
for activity out and about. This task manages the investigation of
the fueled vehicle frame at stacking condition utilizing Advanced
steel material. Automobile chassis as a rule indicates to the lower
body of the vehicle, the tires, motor, outline, drive line and
suspension. Out of these the casing springs important help of the
vehicle parts set on it. Because of this reason the all out weight of
vehicle is mount on suspension while fueled vehicle is in running
condition. So need to improve the auxiliary investigation of
undercarriage outline for bearing vehicle weight. In the present
undertaking configuration has been approved utilizing limited
component examination. The accompanying investigation was
done to contemplate the auxiliary examination of the "Fueled
vehicle undercarriage™ under stacking conditions. Unigraphics
programming is utilized for creating plan and Ansys
programming is utilized for examination process.

I. INTRODUCTION
1.1 DEFINITION OF A CHASSIS

The skeleton is the structure that is everything appended to
itinavehicle. Ina cutting edge vehicle, it is required to satisfy
the accompanying capacities:

* Provide mounting focuses for the suspensions, the
controlling system, the motor and gearbox, the last drive, the
fuel tank and the seating for the tenants;

* Provide inflexibility for exact taking care of;
* Protect the inhabitants against outer effect.

While satisfying these capacities, the frame ought to be
light enough to lessen inactivity and offer acceptable
execution. It ought to likewise be extreme enough to oppose
weariness stacks that are created because of association
between the driver, motor, control transmission and street
conditions.

Car undercarriage alludes to lower body of vehicle including
the tires, motor, outline, driveline and suspension. Out of
these of the edge gives vital help to the vehicle segments put
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on it. Likewise the casing ought to be sufficiently able to
withstand stun, turn, atmospheres and different burdens.
There is two kind of skeleton outline, one in which there is a
base casing on which the body is superimposed and the other a
frameless development intended to join the capacity of body
and edge.

There are numerous sorts of casing skeleton accessible in the
market, viz., stepping stool Frame, twin cylinder, space
outline, and SO

on.

1.2 OBJECTIVES:

In this current plan design of powered vehicle chassis has
validated using finite element analysis. The below analysis
was approved out to study the structural analysis of the
“Powered vehicle chassis” under the condition. Unigraphics
software is used for developing design and Ansys software is
used for analysis process.

1.3 INTRODUCTION TO UNIGRAPHICS

The Unigraphics NX Modeling application gives a strong
displaying framework to empower fast reasonable structure.
Specialists can consolidate their prerequisites and plan
limitations by characterizing scientific connections between
various pieces of the structure.

Configuration architects can rapidly perform reasonable and
nitty gritty plans utilizing the Modeling highlight and
imperative based strong modeler. They can make and alter
mind boggling, sensible, strong models intuitively, and with
far less exertion than increasingly conventional wire edge and
strong based frameworks. Highlight Based strong displaying
and altering abilities enable creators to change and refresh
strong bodies by straightforwardly altering the components of
a strong element as well as by
utilizing other  geometric
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altering and development systems.

It serves the essential structure assignments by giving
distinctive work seats. The essential work seats in
UNIGRAPHICS are

Part plan

Wire casing and surface structure
Get together structure

Drafting

1.4ANSYS INTRODUCTION

The ANSYS program is free generally valuable constrained
segment program made and kept up by Swason Analysis
Systems Inc. The program contain various calendars, all cover
related, and for guideline purpose behind achieving a
response for an a structuring issue by restricted part strategy.

1. LITERATURE REVIEW

The reactions of the automobile frame which incorporate the
pressure appropriation and removal under different stacking
condition are additionally watched. The strategy utilized in
the numerical investigation is limited component procedure.
The outcomes is demonstrate to the excitation is fundamental
unsettling influence of the truck skeleton of regular
frequencies exist in the street excitation recurrence go. The
mode shape results decide the reasonable mounting areas of
parts like motor and suspension framework. A few alterations
are likewise proposed to lessen the shaking & to improve the
quality of car case.

The strategy comprises in displaying a rough terrain
reference vehicle body utilizing programming dependent
on the limited component technique. The computational
models are incorporated considering  distinctive
methodologies, shell and shaft components. A progression
of test tests including modular examination, bowing and
torsion estimations are directed to acquire data for
displaying and approval. The approved undercarriage
models permit the shape and dimensional improvement of
the structure searching for higher firmness and support of
the all out edge mass. The meaning of a superior vehicle
case shape prompts the suspension frameworks portrayal.
These means includes the meaning of a high devotion
multi-body model to the reference vehicle, vertical
powerful conduct through trial estimations, firmness
properties for springs, tires and bushings. Dormancy
properties for the body, axles, motor and body are gotten
through a trial methodology. The examinations are
performed thinking about various circumstances, for
example, street inconsistencies and changes in speed, tire
weight and stacking. When characterized the approved
multi-body show, measurable methods known as structure
of examinations are connected to proficiently utilize the
numerical investigation information so as to improve the
suspension framework setup. The computational tests give
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the important information to assemble prescient models
for the suspension conduct utilizing the reaction surface
strategy. Once these prescient meta models are accessible,
a programmed numerical streamlining calculation is
utilized to improve these reactions for a given working
condition,

I1l. PROBLEM DEFINITION

All the chassis is usually refers the lower body of the vehicle,
the tires, engine, frame, driveline and suspension. The frame
provides necessary support of the vehicle machineries placed
on it. Due to this reason the total weight of vehicle is mount on
chassis while powered vehicle is in running condition. So
need to improve the structural analysis of chassis frame for
bearing vehicle weight.

In this project design is powered vehicle framework has been
validated using finite element analysis using advanced steel
material. This analysis is carried out to study the structural
analysis of the “Powered vehicle chassis” under packing
conditions. Unigraphics software is used for developing
design and Ansys software is used for analysis process.

IV. 3D MODELLING OF POWERED VEHICLE’S
CHASSIS

1 DESIGN MAKING OF HOLLOW RECTANGULAR
CHASSIS FRAME
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Fig.4.1: 2D rectangle sketch of chassis frame
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Fig.'4.2 Extrude of rectangle sketch

Fig.4.3 2D sketch of rectangular beam on chassis frame
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Fig.4.4: Extrude of above rectangles
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Fig.'4.9: Final model of rectangular chassis frame

2.DESIGN MAKING OF C-CHANNELS
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Fig.4.5: 2D sketch of cross rectangular beam - E? [
B U LM A X A e . 360 OF 8T 85, G B0 = | omd &
- eSS ) e R “-._f.__\._f._ e — 2
= Fig.4.10: 2d sketch of C-Channel
Pt L Be B Al 5 A Ve (0680088 30D =5
- A 1 L ]
TERS U S0 A ks
LECRRE ST SRR
Fig.4.6: Extrude of above rectangles
R::::-:::%:wE{Q‘;‘TMET-\?;K;T: Wit §, |[@- - OBO PP, D PV
EUE D S AT E e R L B
e e LR '."r:-\/‘]t\_+f‘3“';lz:q ,w = — = .
= < — o =
[ i
1
=
ul
= -
B
g
"
J“’" g o
Fig.4.7: 2d sketch of C-Channel
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Fig.4.12: Sweép of C-Channel
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Fig.4.8: Extrude of above rectangle
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Fig.4.13: Final model of C-Channel
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3.DESIGN MAKING OF HOLLOW CIRCULAR ROD
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Fig.‘4.1’5: Ektfude of circular shaft

Fig.'4:1’5: Fi‘nél chassis frame assembly

V.STRUCTURAL ANALYSIS OF POWERED

VEHICLE CHASSIS
VOLUMES ANS;{ISE

Fig.5.1 Imported designed chassis in Ansys
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Fig.5.2 Meshed model

ANSYS|

R14.5

MAR 15 2019
09:43:24

ELEMENTS

Fig.5.3 Applied displacement and load value on chassis frame
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Fig.5.11 Von-mises stress results

VI. CONCLUSION

The Max. Refraction and the Max Avg. Von Mises

Stress on the Engine block for applied loading condition is
0.985mm and 164MPa with respectively and the vyield
strength of material metal mildsteel is 300MPa.

According to the Max. Yield Stress Theory of the Von

Mises stress is less than the yield strong point of the material.
The project of Engine block is safe for the above operating
load.
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