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ABSTRACT 
   Our research main goals this were to improve our vehicles efficiency, 
maneuverability, and ratability. We were able to finish a prototype early in order to give our 
riders an idea of the final vehicle handling  systems feedback -splendor cowl. As a result of this 
prototype, we discovered improvements that could be included in our final vehicle suspension. 
Since the construction process of the final vehicle was similar to the prototype, we were able to 
finish early, giving riders ample practice with the common vehicle. For example, we are now 
comfortable enough to ride our vehicle several miles to the grocery store.   Similar to last year’s 
Tail cover, Helios is a fully‐faired recumbent Two wheeler , constructed in machining facilities 
automotive industry. However, our current vehicle design includes substantial changes from our 
previous iterations: our previous vehicles, speldor is rear wheel drive. We expect this change to 
improve our maneuverability, stability, and rider comfort, as well as drastically improve our 
chain alignment and reliability. We also substantially increased the number and variety of 
performance tests, again due to the early completion of the splendor and the prototype. In 
addition to the standard FEA analysis  ANSYS 14.5 on Transient Structural Analysis  stress 
and Deformation, we developed simple methods to determine the drive train efficiency and 
maneuverability of the vehicles. These tests directly informed our design decisions, allowing us 
to confidently produce an optimized vehicle design as will as material should be change it From 
this E-glassed material, advanced polymer composite we were able to modify the connections 
between the pieces as well as notice any deficient areas in the design.   Increased reliability of 
our vehicle will be a large factor in new composition material polymer should be simulated 
determining our success . 

keyword ; light vehicle system , feedback , cowl , back suspension 

INTRODUCTION 

1.1 HISTORY OF VEHICLE - REAR TAIL  [COWL]  

Man has always used vehicle depending Vehicle - rear Tail  [Cowl]  of one form 

or another to help him get around when injury sitting  made Running difficult or 

International Journal of Scientific Research and Review

Volume 7, Issue 9, 2018

ISSN NO: 2279-543X

Page No: 854



 
 

 

impossible. The use of Vehicle - rear Tail  [Cowl]  dates back to prehistoric times as is 

evident in the drawings that exist from ancient Egypt. The Pharaohs of Ancient Egypt 

used these devices to help them get around. The basic design of Vehicle - rear Tail  

[Cowl]  has not changed much since these ancient times. Emile Schlick patented a 

walking stick in 1917 that could be called the first commercially produced form of 

Vehicle - rear Tail  [Cowl] . In this design there was a support for the upper arm to rest 

on. However, it was A.R. Lofstrand, Jr. who patented the first deign for Vehicle - rear 

Tail  [Cowl]  that could be adjusted to suit the height of the user.  

The design of the forearm Vehicle - rear Tail  [Cowl]  is accredited to Thomas 

Fetterman, who contracted polio in the 1950’s when he was only 8 years old. Because 

of the dangers associated with continuous use of underarm Vehicle - rear Tail  [Cowl] , 

such as slipping and falling and possible nerve damage it the armpit area, he set about 

designing Vehicle - rear Tail  [Cowl]  that he could use safely.  

He knew that Vehicle - rear Tail  [Cowl]  needed a greater ability to grab the 

ground and developed a Human vehicle system tip with a shock absorbing gel cap. This 

type of Human vehicle system went into production in 1988 and now is the most 

recommended Vehicle - rear Tail  [Cowl]  by orthopedic specialists. 

1.2 VEHICLE - REAR TAIL  [COWL]  

 Vehicle - rear Tail  [Cowl]  are typically used when there is an injury to the lower 

extremities such as a fracture, pulled muscle (strain), ankle sprain or for post-operative 

recovery following orthopedic surgeries to the hip, knee or ankle running plain surface 

of the area.  Depending on the severity of the injury, a temporary period of partial- or 

non-weight Under susspenion type indused of a limb may be required to allow time to 

heal.  This should be determined by the client's surgeon, physician or physical therapist.   
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2.LITRATURE SURVEY  

Giorgio Olmi [1] Discussed About the Literature  in the fields of physiology  

and biomechanics   was  studied  to  correctly  simulate  the  load  distribution   on  the  

chassis.  Finite  element simulation, experimental stress analysis and analytical 

modeling of impact phenomena had to be combined together to estimate the entity of 

dynamic loads and the only corresponding state of stress single Design and Material done 

it. The analysis led to the determination of the primary cause of failure, bending fatigue, 

and to the suggestion of a simple solution to improve and optimize the project. 

L.P.Borrgo [2] In this study low-cycle fatigue tests were performed in two 

AlMgSi polymer composite  polymer composite s with different chemical 

composition, namely 6082-T6 and 6060-T6 polymer composite s, using standard 

round specimens and tube specimens, respectively. The tests were undertaken in strain 

control with a strain ratio Re ¼ 1. The cyclic stress–strain curves were determined 

using one specimen for each imposed strain level. The low-cycle fatigue results are 

used for the characterisation of the cyclic plastic response and the fatigue live of the 

polymer composite s. Moreover, the geometry of the hysteresis loops and the 

occurrence of Masing behaviour are also analysed. The observed behaviour is 

discussed in terms of the chemical composition of the polymer composite s (Mg2Si 

hardening particles and Mn dispersoid content) and fracture mechanisms. Polymer 
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composite  6060-T6 exhibits nearly ideal Masing behaviour, while polymer composite  

6082-T6 presents significant deviations from the Masing model. The type of cyclic 

deformation behaviour in AlMgSi polymer composite s seems to be influenced by the 

dispersoid phase. 

Shintarou Kudo [3] Purpose To measure the percentage of the transverse arch 

length (%TAL) in 2 positions using a 3-dimensional motion capture system to 

determine the flexibility of the transverse arch of the forefoot. Methods. 19 men and 

10 women with no lower extremity injury or deformity were included. The %TAL of 

the left foot was measured using a digital caliper in the standing position and the lower 

leg maximum anterior tilting (LMAT) position. The difference in the %TAL between 

the 2 positions (δ%TAL) was calculated.  

10 markers were mounted on skin over each metatarsal head and base of the 

left foot. Motion was captured using a 3-dimensional motion capture system. 

Coordinates of each marker were manually digitised. 

Carol a. Oatis [4]  the purpose of this article is to discuss the static mechanics 

of the foot and ankle. First, the motions of the ankle and foot available during no 

ambulatory activities are described by reviewing the literature discussing the axes of 

motion for the ankle and joints of the foot. Conflicting terminology is presented and 

clarified, and a scheme for a reasonable terminology is presented. The role of the 

ankle-foot complex in closed and open kinetic chains is also discussed. Terminology 

describing structural and functional positions of the foot is pre- sented, including 

definitions of the subtler neutral position. A systematic format of terminology is 

offered to reduce the current inconsistencies. Finally, the weight- Under susspenion 

type indused area of the foot and muscle activity in quiet standing are reviewed. 

             S.Prabakaran [5] Considering Analysis Of The Chassis is an important part 

of automobile. The chassis serves as a frame for supporting the body and different 
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parts of automobile. Also, it should be rigid enough to withstand the shock, twist, 

vibration and other stresses. Along with strength, an important consideration in chassis 

design is to have adequate bending stiffness for better handling characteristics. So, 

maximum stress, maximum equilateral stress and deflection are important criteria for 

the design of the chassis. Structural systems like the chassis can be easily analysed 

using the finite element techniques. A sensitivity analysis is carried out for weight 

reduction. So a proper finite element model of the chassis is to be developed. The 

chassis is modeled in SOLID WORKS. FEA is done on the modeled chassis using the 

ANSYS Workbench. 

 

K. I. Swami [6] similar causes to analysed Automotive chassis is backbone of 

vehicle. Chassis carries steady load, vehicle load, driving force and braking force. 

Hence chassis has to be designed for static and dynamic loading. In this paper chassis 

of Eicher 20.16 has been considered, and the behavior of chassis under same load but 

varying thickness is studied through Ansys. 

A.Purushotham [7] In this thesis are presented about the design and analysis  

of integrated chassis of three Top of this wheeler prototype vehicle chassis, to convert 

the three Top of this wheeler passenger vehicle chassis into a load carrier chassis with 

the aim of reducing the tooling cost and increasing the rate of production. For this, 

analysis of existing chassis has to be performed. The analysis is carried out by using 

Finite Element Analysis (FEA). The parameters checked in the analysis are the 

displacement of the chassis structure and stresses under static condition. The modeling 

of new chassis is done by using PRO-E and FEA by using ANSYS. Specifications of 

materials selection become a priority in order to construct the new chassis, based on 

the results of FEA, we selected CRS-D grade (Cold Rolled Steel) of thickness 1.6mm. 

The best design with minimum self weight, maximum load capacity and minimum 

deflection under static loading was then identified based on the results obtained 

through FEA.  
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S.P.Parelwa [8] Investigate the Finite element method has been implemented 

to modify the existing chassis of compressed air Vehicle (C.A.V.) which ultimately 

resulted in reduction of weight and equalization of stresses. For analysis, chassis of 

existing C.A.V. is selected. Analysis is carried out by modifying the existing chassis 

under the design load capacity. The static load in various members of chassis is 

identified. The finite element analysis of existing chassis revealed the stress 

distribution in chassis members. In this work, effort is made to reduce & equalize the 

stress levels by modifying the structural members of existing chassis so that advantage 

of weight reduction along with safe stress & its equalization can be obtained. Best 

modified structure is suggested.   

            Madhu Ps [9] The chassis frame is an important part in a truck and it carries 

the whole load acting on the truck as well as different parts of the automobile. So it 

must be strong enough to resist the shock, twist, vibration and other stresses. 

Maximum stress and maximum deflection are important criteria for design of the 

chassis. The objective of present is to determine the maximum stress, maximum 

deflection and to recognize critical regions under static loading condition. Static 

structural analysis of the chassis frame is carried out by FEA Method. The structural 

chassis frame is modeled using PRO-E wildfire 4.0 software. The Pre-processing has 

done with   HYPERMESH software; then the problem has been solved through 

RADIOSS and the post processing was done by HYPERVIEW. The results obtained 

like maximum shear stress, Von-mises stress and maximum deflections are used for 

improving design modification. 

 

N.K.Ingole [10] Tractor Trailers are very popular and cheaper mode of goods 

transport in rural as well as urban area. But these trailers are manufactured in small 

scale to moderate scale industry; due to which design of chassis is at primary level. In 

Present work finite element method has been implemented to modify existing chassis 

of tractor trailer which ultimately results in reduction of weight and manufacturing 

International Journal of Scientific Research and Review

Volume 7, Issue 9, 2018

ISSN NO: 2279-543X

Page No: 859



 
 

 

cost. For analysis, a 8 ton 4 Top of this wheeler trailer manufactured by Awachat 

Industries. Ltd.Wardha is selected. The finite element analysis of existing chassis 

revealed the stresses distribution on chassis members. 

 

Anand Thorat [11] Construction industry is undoubtedly the backbone and 

propelling force behind our progress. In response to  booming construction industry, 

utilization of earth moving equipment has increased considerably leading to high rate 

of failure. Backhoe Loader chassis is the skeleton of a commercial vehicles. The main 

function of the truck chassis is to support the different components like engine, cabin, 

transmission, front axle and rear axle. So it is necessary to analyze chassis to avoid 

failure while it is in working condition. Computer simulation techniques provides a 

great leverage in design optimization for weight reduction, better material utilization, 

shorter design cycles and elimination of major part of prototype testing. Static analysis 

of the chassis shows the equivalent stress and deformation contour when Backhoe 

Loader is in working condition. From static analysis, high stress area can be found out 

when Backhoe Loader is in different load condition. Also by providing some design 

changes, stress can be minimized.   

Tandra Naveen kumar [12] In the current project manual design calculations 

of the army vehicle chassis are performed initially and the same design has been 

validated using finite element analysis. The following analysis was carried out to study 

the structural integrity of the “Army vehicle chassis” under various loading 

conditions. Firstly a static analysis with only equipment loads applied. Secondly static 

analysis in deployment mode. (The vehicle is lifted from ground with jacks. Loads on 

Army vehicle chassis include equipment as well as bare vehicle weight). Thirdly 

Modal analysis to find the Natural Frequencies was carried out. From the results 

obtained some changes were proposed and implemented to reduce the deflections and 

stresses and also efforts are made to increase the fundamental natural frequency of the 
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chassis. 

Sandip Godse [13] 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 

calculations were carried out to validate the static analysis. This paper presents the 

static load analysis of the chassis of TATA ace ex using ANSYS workbench and stress 

optimization using reinforcement technique of optimization. This has been carried out 

with limited modifications by adding stiffeners. The necessary design changes 

required to enhance the load carrying capacity of the vehicle has been recommended 

successfully. 

Ketan Gajanan Nalawade [14] Automotive chassis is the back bone of an 

automobile, which acts as the frame to support the body and other different parts of 

the vehicle. It is the most crucial element that gives strength and stability to the vehicle 

under different conditions. So the frame should be extremely rigid and strong so that 

it can withstand shocks, twists, stresses and vibrations to which it is subjected while 

vehicle is moving on road. Thus strength and stiffness are the two important design 

considerations. In this paper static structural analysis and model analysis of a Tata 407 

truck chassis is done. Since it is easy to analyze structural systems by finite element 

method, the chassis is modeled using CATIA and the finite element analysis is done 

using the ANSYS workbench. 

K.Chinna Maddaiah [15] The suspension system is used to isolate the chassis 

from the shock loads due to irregularities of the road surface. This must be handled 

without impairing the stability, steering or general handling of the vehicle. Suspension 

system for the cab is placed between the chassis using bolts. The loads coming from 

the floor and the chassis are taken by the suspension. Constraint equations and couples 

are used to connect various regions of the suspension system. The loads are applied 

on the leaf spring of the suspension system. Static analysis is made to study the 
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deflection of the leaf spring. Modal analysis is made to check the natural frequencies. 

Harmonic analysis is also done to plot various graphs between frequency and 

amplitude. Results and discussions are made from the results obtained from the Ansys 

and conclusions are given and scope for future work is also given. 

Khashayar Teimoori [16] A very latest designed BMW focusing on the 

following features; a new body shape, the body shape analysis, a particular chassis 

design for the designed car, the analysis of installed chassis into the car body, the 

regarding and relevant calculations with reference to the resulted diagrams, the 

accurate consequences of the calculations and finally the analysis of the resulted 

calculations. 

D.Nagarjuna [17] In the case of vehicles, the term chassis means the frame 

plus the running gear like engine, transmission, driveshaft, differential, and 

suspension. An all-terrain vehicle (ATV), also known as a quad, quad bike, three-Top 

of this wheeler, or four-Top of this wheeler, is defined by the American National 

Standards Institute (ANSI) as a vehicle that travels on low pressure tires, with a seat 

that is straddled by the operator, along with handlebars for steering control. As the 

name implies, it is designed to handle a wider variety of terrain than most other 

vehicles. This paper deals with design of chassis frame for an All Terrain Vehicle and 

its Optimization. Various loading tests like Front Impact, Rear Impact, Side Impact, 

Roll over test etc have been conducted on the chassis and the design has been 

optimized by reducing the weight of the chassis. 

Leonas Povilas LINGAITIS [18] The efficiency of resilient suspension is 

usually expressed through various combinations of resilient and viscous elements, 

defined by dynamic and viscosity coefficients and other parameters. The aim of this 

article is to identify the components of the objective function, establish their weighted 

values and parameter regimes, and to determine fluctuation limits, initial values, and 

speeds of optimization parameters, which cannot be established a priori in advance. 
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Calculations aimed at optimization of parameters show that the stability coefficient 

should be considered the main indicator of the objective function, as this is the first 

parameter to limit the running speed. Given the increasing speeds of trains, the 

presented method is very important in calculating suspensions. 

3.1 OBJECTIVE 

 To investigate the structural properties of Fiber glassed material polymer 

composite  and E-glass material used in In profile component Rear sittings by numerical 

analysis. Best among the investigated material is to be investigated experimentally by 

means of hardness test, impact test and tensile test. 

3.2 METHODOLOGY 

 Work methodology can be segregated into experimental and numerical parts. 

Work begins with the study of various types of Rear sittings used in sporting. Materials 

used in the In profile component Rear sittings are surveyed from various literatures. E-

Glass and Advanced polymer composite are chosen for structural analysis. Analysis was 

performed in FEA software ANSYS. Results are obtained for individual material. Best 

material is considered for experimental investigation. Experimental investigation 

includes the examination of hardness by Rockwell hardness test, Charpy impact test and 

tensile test.

International Journal of Scientific Research and Review

Volume 7, Issue 9, 2018

ISSN NO: 2279-543X

Page No: 863



 
 

 

MATERIAL METHODS 

4.1 E-GLASS  

4.1.1 Background 

E-Glass or electrical grade glass was originally developed for stand off insulators 

for electrical wiring. It was later found to have excellent fibre forming capabilities and 

is now used almost exclusively as the reinforcing phase in the material commonly known 

as fibreglass. 

4.1.2 Fiber Manufacture 

Glass fibers are generally produced using melt spinning techniques. These 

involve melting the glass composition into a platinum crown which has small holes for 

the molten glass to flow. Continuous fibres can be drawn out through the holes and 

wound onto spindles, while short fibres may be produced by spinning the crown, which 

forces molten glass out through the holes centrifugally. Fibres are cut to length using 

mechanical means or air jets. 

Fiber dimension and to some extent properties can be controlled by the process 

variables such as melt temperature (hence viscosity) and drawing/spinning rate. The 

temperature window that can be used to produce a melt of suitable viscosity is quite 

large, making this composition suitable for fiber forming. 

As fibres are being produced, they are normally treated with sizing and coupling 

agents. These reduce the effects of fibre-fibre abrasion which can significantly degrade 

the mechanical strength of the individual fibres. Other treatments may also be used to 

promote wetting and adherence of the matrix material to the fiber Glassed material in to 

. 

4.3 PREPARATION OF POLYMER COMPOSITE   

The important polymer composite ing elements and impurities which affect the 

hardness of polymer composite  are listed below. 
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Antimony is present in trace amounts (0.01 to 0.1 ppm) primary in commercial-

grade polymer composite . Antimony has a very small solid solubility in polymer 

composite  (<0.01%). Some Under susspenion type indused polymer composite s contain 

up to 4 to 6% Sb. Antimony can be used instead of bismuth to counteract hot cracking 

in polymer composite -magnesium polymer composite s. 

Beryllium is used in polymer composite  polymer composite s containing 

magnesium to reduce oxidation at elevated temperatures. Up to 0.1% Be is used in 

aluminizing baths for steel to improve adhesion of the polymer composite  film and 

restrict the formation of the deleterious iron-polymer composite  complex. 

Boron is used in polymer composite  and its polymer composite s as a grain 

refiner and to improve conductivity by precipitating vanadium, Polymer, chromium, and 

molybdenum. Boron can be used alone (at levels of 0.005 to 0.1%) as a grain refiner 

during solidification, but becomes more effective when used with an excess of Polymer. 

Commercial grain refiners commonly contain Polymer and boron in a 5-to-l ratio. 

Cadmium is a relatively low-melting element that finds limited use in polymer 

composite . Up to 0.3% Cd may be added to polymer composite -copper polymer 

composite s to accelerate the rate of age hardening, increase strength, and increase 

corrosion resistance. At levels of 0.005 to 0.5%, it has been used to reduce the time of 

aging of polymer composite -zinc-magnesium polymer composite s. 

Calcium has very low solubility in polymer composite  and forms the inter 

metallic CaAl4. An interesting group of polymer composite s containing about 5% Ca 

and 5% Zn have super plastic properties. Calcium combines with silicon to form CaSi2, 

which is almost insoluble in polymer composite  and therefore will increase the 

conductivity of commercial-grade metal slightly. In polymer composite -magnesium-

silicon polymer composite s, calcium will decrease age hardening. Its effect on polymer 
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composite -silicon polymer composite s is to increase strength and decrease elongation, 

but it does not make these polymer composite s heat treatable. 

Carbon may occur infrequently as an impurity in polymer composite  in the form 

of oxy-carbides and carbides, of which the most common is A14C3, but carbide formation 

with other impurities such as Polymer is possible. A14C3 decomposes in the presence of 

water and water vapour, and this may lead to surface pitting. 

Chromium occurs as a minor impurity in commercial-purity polymer composite  

(5 to 50 ppm). It has a large effect on electrical resistivity. Chromium is a common 

addition to many polymer composite s of the polymer composite -magnesium, polymer 

composite -magnesium-silicon, and polymer composite -magnesium-zinc groups, in 

which it is added in amounts generally not exceeding 0.35%. In excess of these limits, it 

tends to form very coarse constituents with other impurities or additions such as 

manganese, iron, and Polymer. Chromium has a slow diffusion rate and forms fine 

dispersed phases in wrought products. These dispersed phases inhibit nucleation and 

grain growth. Chromium is used to control grain structure, to prevent grain growth in 

polymer composite -magnesium polymer composite s, and to prevent recrystallization in 

polymer composite -magnesium-silicon or polymer composite -magnesium-zinc 

polymer composite s during hot working or heat treatment. 

Cobalt is not a common addition to polymer composite  polymer composite s. It 

has been added to some polymer composite -silicon polymer composite s containing 

iron, where it transforms the acicular ß (polymer composite -iron-silicon) into a more 

rounded polymer composite -cobalt-iron phase, thus improving strength and elongation. 

Polymer composite -zinc-magnesium-copper polymer composite s containing 0.2 to 

1.9% Co are produced by powder metallurgy. 

Polymer Easter  -Polymer composite -copper polymer composite s containing 2 

to 10% Cu, generally with other additions, form important families of polymer 
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composite s. Both cast and wrought polymer composite -copper polymer composite s 

respond to solution heat treatment and subsequent aging with an increase in strength and 

hardness and a decrease in elongation. The strengthening is maximum between 4 and 

6% Cu, depending upon the influence of other constituents present. 

Gallium is an impurity in polymer composite  and is usually present at levels of 

0.001 to 0.02%. At these levels its effect on mechanical properties is quite small. At the 

0.2% level, gallium has been found to affect the corrosion characteristics and the 

response to etching and brightening of some polymer composite s. 

3.DATA COLLECTION 

Splendor  is to be purchased Tail [cowl ] .The quality of High stiffness is a benefit 

because it increases the tensional resonant frequency of the Vehicle - rear Tail  [Cowl] , 

reduces bending deflection of the chassis journals. Journal deflection can cause increased 

friction by disturbing the physiometric film at critical points, and can cause loss of 

lubrication because of increased leakage through the greater radial Under suspension 

type induced clearances that occur when a chassis center axis is not parallel to the Under 

suspension type induced axis.  

 

 

 

 

 

 

 

 

 

International Journal of Scientific Research and Review

Volume 7, Issue 9, 2018

ISSN NO: 2279-543X

Page No: 867



 
 

 

 

Figure 5.1 Splendor Attack Quad In profile component Rear sittings 

 

3.1 DESCRIPTION OF THE FINITE ELEMENT METHOD 

In the finite element method the actual continuum or body of matter, such as solid, 

liquid or gas is represented as an assemblage of subdivisions called finite elements. 

Theses elements are interconnected at specified joints called nodes or nodal points. The 

nodes usually lay on the element boundaries by which the adjacent elements connected. 

Since the actual variation of the field variable (e.g., displacement, stress, temperature, 

pressure, or velocity) inside the continuum is not known, we assume that the variation 

of the field variable inside a finite element can be approximated by a simple function. 

These approximating functions (also called interpolation models) are defined in terms of 

the values of the field variables at the nodes. When field equations (like equilibrium 

equations) for the whole continuum are written, the new unknowns will be the nodal 

values of the field variable.  
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By solving the field equations, which are generally in the form of matrix 

equations, the nodal values of the field variable will be known. Once these are known, 

the approximating functions define the field variable throughout the assemblage of 

elements. 

The solution of a general continuum problem by the finite element method always 

follows an orderly step-by-step process. With reference to static structural problems, the 

step-by-step procedure can be stated as follows: 
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Figure 7.1 Meshed Model 

 

Step 1 : Discretization of the structure 

The first step in the finite element method is to divide the structure or solution 

region into subdivisions or elements. Hence, the structure is to be modeled with suitable 

finite elements. The number, type, size, and arrangement of the elements are to be 

decided. 

Step 2 : Selection of a proper interpolation or displacement model 

Since the displacement solution of a complex structure under any specified load 

conditions cannot be predicted exactly, we assume some suitable solution within an 

element to approximate the unknown solution. The assumed solution must be simple 

from a computational standpoint, but it should satisfy certain convergence requirements. 

In general, the solution or the interpolation model is taken in the form of a polynomial. 

Step 3 : Derivation of element stiffness matrices and load vectors 

From the assumed displacement model, the stiffness matrix [K(e)] and the load 

vector P (e) of element e are to be derived by using either equilibrium conditions or a 

suitable variational principle. 
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Step 4 : Assemblage of element equations to obtain the overall equilibrium equations  

Since the structure is composed of several finite elements, the individual element 

stiffness matrices and load vectors are to be assembled in a suitable manner. 

Step 5 : Solution for the unknown nodal displacements 

The overall equilibrium equations have to be modified to account for the 

boundary conditions of the problem. After the incorporation of the boundary conditions, 

the equilibrium equations can be expressed as 

[K]  = P  

For linear problems, the vector   can be solved very easily. However, for nonlinear 

problems, the solution has to be obtained in a sequence of steps, with each step involving 

the modification of the stiffness matrix [K] and/or the load vector P . 

Step 6 : Computation of element strains and stresses 

From the known nodal displacements , if required, the element strains and 

stresses can be computed by using the necessary equations of solid or structural 

mechanics. 

 

4. NUMERICAL RESULTS 

 

 IGES model is imported into ansys workbench and the results are formulated for 

60 kg, 80 kg and 100 kg. 

 

4.1 STRUCTURAL ANALYSIS 

4.1.1 Deformation comparison for selected materials 
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Figure 4.1 Comparison of deformation 

 

The above figure reveals the variation of deformation on the chassis frame on the 

application of the various loads. E – Glass material exhibited relatively lower 

performance in comparison with Fiber glassed material polymer composite  for all the 

three loading conditions. Polymer composite  polymer composite  has higher density and 

elastic modulus than glass material which makes it to deform upon the application of the 

load. 
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4.1.2 Comparison of Von Mises Stress for Selected Materials 

 

Figure 4.2 Comparison of von mises stress for selected materials 

 

4.1.3 Comparison of Von Mises Strain for Selected Materials 

 

 

Figure 4.3 Comparison of von mises strain for selected materials 
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4.2 CONTOUR PLOT FOR VARIOUS LOADING CONDTIONS 

 

4.2.1 Von – misses stress comparison for 100 kg load 

 

 

Figure 4.1 Stress analysis of Advanced polymer composite  

 

 

Figure 4.1 Stress analysis of E-glass material 
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8.3 TENSILE TEST  

8.3.1 Tabulated results for 100 kg load 

A universal testing machine (UTM), also known as a universal tester, 

materials testing machine or materials test frame, is used to test the tensile strength and 

compressive strength of materials. 

Once the machine is started it begins to apply an increasing load on specimen. 

Throughout the tests the control system and its associated software record the load and 

extension or compression of the specimen. 

Table 8.1 Result from Tensile test 

Parameter E-Glass 
Advanced  
polymer 

composite  

Deformation (mm) 43.621 39.935 

Stress MPa 10.701 10.028 

Strain mm/mm 0.00165 0.00015 

 

 

Figure 4.3Total analysis of Advanced polymer composite  
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Figure 4.4Total deformation analysis of E-glazed polymer  

 

CONCLUSION 

 Numerical analysis is performed for both E-Glass comparing with advanced 

Polymer composite  materials.  

 In case of tensile testing, Polymer composite  polymer composite  proved to be a 

better material in resisting deformation by 20%. Such a significant reduction is 

due to the increased density of polymer composite  polymer composite . 

  Stresses in polymer composite  is reduced by 4% that of the other material. 

 In case of structural analysis of chassis, load withstanding capacity of polymer 

composite  polymer composite  is 8% higher than E-glass material. 

 Experimental investigation reveals the excellent hardness and tensile property of 

the polymer composite  polymer composite . 
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