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particles. The other material is called a matrix phase. The reinforced
matrix material can be metal, ceramic or polymerl

B~
- o
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converiea N mne polymer ana e resin Is iNsoiupie In water. inereis a
of resin available for combining the fibers and produce the composite mat
are polyester, epoxy, phenolic, and vinyl ester. The filament reinforc
consist of high strength, High stiffness, and Low density. Th ‘matrix shoul
shear properties and low density. Similar to the filament reinforcement, |
materials should pose a good shear property .

Types of Composites

ﬁi ”
o Particle Reinforced Composite
* Fiber Reinforced composﬁe
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e Structural composite

Particle Reinforced Composite:

It uses particles for creating the posite such as ceramic, glasses:

Eg: concrete

Fiber Reinforced composite
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Fig 1.5: Classification based on Matrix

Matrix is a monolithic material where reinforcement get, Jntegrated with it.
from any point, we can set a path for the material. The matrlx is a light
as aluminum, magnesium or titanium this provides support to the reil
Cobalt and cobalt- nickel alloy is common in a high-temperature appli
above fig 1.5, the matrix material classification is illustrate where it
into PMC, MMC, and CMC. The PMC is divided into Thermoset, Thel

~ Rubber.

. function of a matrix

the fibers toaether
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Eactor that affects the mechanical performance of the composite

The composite material depends upon the properties of the s

the matrix_phase. There are some widely used terminologies in the com
materials they are,

« Staple fibers- It represents the discontinuous fiber
« Filament- It refers to the single continuous fiber &
« Strand- represent the untwisted fibers approxi

e Tow- represent the untwisted fibers in large number approxim

12000 in numbers
Yarn-Bunde of twisted|fiber
= o 14
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fiber from damage and environmental effects.

Factor controlling the property of the fibers

e Length- the length of the fiber may b; long or short. The long fiber
orient and process whereas short fiber can’t be controlled fi
orientation. Compare to the short fiber, long fiber pkovides mol
includes tensile'g:'ength, impact resistance,

e stability. But short fibers are easy to manufacture and|low i
 « Orientation- The orientation of fibers decides the
the material. If the fiber oriented in one direction then
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proper manner then it affects the mechanical performance of the ﬂ
Normally good fiber should have high elastic moduli and t
matnx‘ material. It also provides some functional properties such
thermal resistance, fatigue resistance, and impact resistance.
* Matrix Factors- Matrix fiber have low mechanical properties|

Elber matrix Interface 5

When the load is applied to the composite material then tt
matrix and transfer to the fibers through the fiber-
created based on chemical, mechanical an
more than one type of bonding occurs.
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ne mareriais. It rec! ~=s tne cost of the material i1 normally Increases the moal
and reduces the strength of the materials, there always be optimal filler conter
Filler doesn't react with the matrix material, which creates an adequate bond
between the matrixes. Filler doesn’t absorb any‘:Eater or any other liquid. The
are not used in advanced materials because it can reduce thestm“
material. Example for fillers is polyester resin and epoxy resin.

Additives N

The additives are added to the polymer matrix for altering some properties
materials. The additive doesn't affect the mechanical property of the.

because it gets added as a small quantity.
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Fig 1.9: I:\'aluatmg the airterent parameters tor the aittere

The different pgrameters are evaluated for different fiber which is
fig 1.9. The density, tensile strength, Young modulus, Elongation at
tensile strength, and specific young modules. From this, it is easy to anal
fiber for producing the composite material.

The standards propose alignment with rules and rules for
protection issues E\dd meet some of the customers’ requlrsv%e
conflicting elements that require attention, consequently opti

solution that meets earlier than the layout is tested a success for

a. Lightweight
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solution that meets earlier than the layout Is tested a success Tor p

a. Lightweignt

Minimizes greenhouse gasoline production and improy
automobiles. For each 10% of weight decreased from a automobile, »
advanced gas financial systemE recorded at 7%, main to
a automobile

According to 20 kg of carbon dioxide reduced

b. Cost
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Cost is a standout amongst the most essential factors which mves(lgatl
decides whether any new material selected can be included in vehi
Cost consists of three variables that are the cost of raw material, mar
and cost to design and test.

c. Safety and crashworthiness

The “crashworthiness” of the structure in a vehicle i

and survive impact energy applied for the crash test.

d. Recycling and life-cycleiconsiderations
builds focus of pollution and decreased

- Securing nature




image18.png
Fig 1.10: Evaluating the density of the difterent fibe

In fig 1.10, a represent the fiber whicii 1> anyiied and continuo
aligned and discontinuous and c represent random continuous of the fib
is longer than the critical Iengthl then it can withstand load appl
entire load is distributed among the matrix to the fibers. If the fiberis si
critical lengthl then it can hold and transmit only some of the load o

length is greater than 15times the critical length then it is considel

&
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Over view-Short fiber alignment
Polymer composites bolstered with oriented fibres have higher
performance.Commonly, fibre reinforcements are both in non-pre
discontinuous, shape. Non-forestall fibrereinforced composites carry
because of the non-stop load course and fibre continuityalso lets in clean

within the favored path in comparison to short fibres [21].

But,discontinuous fibre reinforced polymer composites] have
appealing with majorbenefits together with'the potential to fabricate

structural factors due to their highe
considered one of a type strategies created via experts so that yol
ief fibre polstered polvmer composites (sfrocs). Tl

r ductilityin all direction [21,
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considered one of a type strategies created via experts so that you
aligned brief fibre bolstered polymer composites (sfrpcs). Those s
substantially labeled as wet techniques and dry procedures [23]
former, fibres are suspended in a liquid medium and are fo c
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nozzle for fibre a.,,..nent alongside the flui flow, path [22,2
the latter, generally, dry fibres on the aspect of polymer powder &
electric or pneumatic manner to shape the aligned fibre prsfnrmsl
that dry alignment techniques reap quicker production quotes
orientation of fibres, the degree of fibre alignment|acquired has been hig|
alignment techniques [22, 23.2 5]. These days, growing environmental
recommended traits and usage of brief rEturaI plant fibre
(snpfpcs) with true mechanical residences (precise energy and unigu
Similar to artificial short fi fibre polymer composites, the aligned snpff
higher mechanical homes even as the fibre is aligned to the lodm
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-

(snpfpcs) with true mechanical residences (precise energy and unique st
Similar to artificial short fibre polymer composies, the aligned snpfpcs d
higher mechanical homes even as the fibre is aligned to the loading route.
acquiring alignment with short herbal fibres is greater complicated
artificial fibres due to their variability in diameter alongside their duration.
provides an define of the principle alignment strategies for sfrpes.

literature and also describes a currently followed alignment techni

sheet forming which has been employed correctly to offer ali

Those aligned mats may be incorporated with polymer m:

snpfpcs.
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align the fiber mat with the natural fiber. Till many method types of res
out to impro\ . .ne alignment of fibers “otter et al [3] prop
for manufacturing the aligned discontinuous fiber composite. This mef

viscous medium such as air and orientation head which consist ofa e
the narrow gapsk It can produce a highly aligned short fiber composite

Pickering et al [4] proposed a method to review the development
composite and their mechanical performance. In this paper, they
improving strength, stiffness, performance and ﬁso reviewed the
and weathering on these properties, Aruan et al [5] studied the
dlmaterials‘ Itis found that!

mechanical ;f}erformance of PLA reinforce:

hemp fiber composite volume is lower than the injected molded com

okt
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attain a high ten-" property due to the © ' - exy resin in it.
prop0§ed a method to establish the properties of the water-soluble of the
Raja | et al [8] evaluate the mechanical propetties of the fiber reinforced
This paper showed that the natural fiber reinforcement for polym:
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content and fiber anisotropy are mixed in a correct manner which improv
property of the material. Joshi et al [14] propuscu a einod to analyze the
composite is superior to the glass fiber reinforced composites, It is anal
natural fiber composites are superior to the glass fiber because it isicheaper a
in nature. Harper et al [15] proposed a paper to predict the mechanical
carbon fiber. Kongkew et al [16] proposed a paper where he analyzed f
orientation pattern of tl—g fibers. They are random, continuous unidire
d

weaving patterns. The adhesion between the fiber and. matrix

scanning electron microscope. It showed that the weaving
tional and randoml

the continuous unidirec!
17] analysis the fiber orientation and

through al
a good performance than

I
composite. Sriyono et al [

M@ ramie fiber. Ozarslan et al I 1 pr
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Ine Input Images get reicnea Into e workspace nrougn
The input images get converted into a grayscaie unage. After that,
operation is taking place on the Grayscale image. Then the
binary image using threshold value.

The Sobel operator is used to detect me} edgeségme binary
edges of the image| are detected which is subjected fo the

Hough transform image is displayed in a specified color where
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3.4 Conversion of RGB image to GRAY image

RGB image also called true color image wiicn swied in Mat lab in
3 format. This data array format defines its red, green, blue color wn‘i“
individual pixel in the image. This RGB image does not use the palette. The
any images determined based on this color combination. Thepélor of :
determined by, red, blue, green intensities which are stored in the color par
pixel's location. Graphic based RGB images are 24-bit imagesjwhere e
bits. The RGB MATLAB array consists of double, {

components occur 8-
0 it produces a black color

classes. Normally the pixels whose color is

produces a v%hite color.
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The pixels of ' » binary images cons! . ~ssible componen
and white‘éhe color in the binary image is classified as foreground angia
color. It is also called bi-level or two-level. Each pixel is stored i
iJ‘ Mostly binary images are used for segmentation, thresholding
operation. The im2wamvert the grayscale image inf ary

threshold value. The lgray image is converted into lbw.
Iy

;: .6 Edge Detector
The sudden changes or discontinues. qf the
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classified into horizontal, vertical and diagonal edges. The edges contain
information of the iniayes. The edges are dewuisu usy filters and then
and sharpening the images. Erewitt Operator, Sobel Operator,
Masks, Krisch Compass Masks, Laplacian Operator are some pﬂths masks |
the edges. Sharpening is oppositg o the blurring where edge content gets
and decreased. The sharpening Ecrease the edge content,

edge content, the edges has to detect properly. Using above mentioned
we find detect the edges and then sharpened the images. Let the Edge d

be liine.

3.7 Hough Transform
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edge points are grouped as ﬁject candidates bv periorniing the votin
a set of parameterized image objects. Normally the, straight line is rej
y=mx+hwhere (b, m) is a point in the[parameterized space. Through thi
is easyﬁdetect the straight line. In Hough transform the ima‘aélis repres
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more. The edge points of the image are transformed where bins in th
are get incremented for each line which passes through the points. T
the accumulator determines the line which detected in a.\precise manner
the accumulator array gets increased jbased on the number of para

the| process.

3.11 Methodology
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Fig 3.7 (a) Transformation of double points (p0, p1) to lines |
The Hough space represents all the possible lines through

o The inputimage consists of two points whete each point get ¢
ﬁ\’ Hough space where most Hough space lines intersect is interpref g‘
the edge map which is| depicted in fig 3.7.
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These djagrams represent the multiple Iinﬁs which have a commc
this cause the'}gersection of the lines together in the Hough space vgiﬂ
in fig 3.8. The Hough transform is to transform the points into the paran
The Line in the Cartesian (x,y) co-ordinate systemlexplained in the equatio
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4. FRUJEC T MANAULVIELIN L

"
“I"‘foject Management involves in the usage of various principles, pr

policies which a necessary tool to guide a project fromits conce|
completion stage. If the project without any planning and organizatio

the failure result. This management skill improvises time mana

v
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5.2.2 Rho (p)

Based on the values of p and 6 the Hough .._...... .. ..._..d from the
image.

5.23 mireshold

Nonnegative scalar value that specifies the threshold a
considered to be peaks. The threshold can vary from O
0:5"max(H(:))-

5.2.4 NHoodSize

The 2-element vector of high quality atypical
the dimensions of the suppression community. i
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5.2.6 Is packed

Mted as a packed '~ ~ry image as produced .., ... pavn
uint32 array and SE must be a flat 2-D structuring element. If the

is'ispacked', PADOPT must be ‘same].

E'l is an RGB image, it can be of class uint8, uint16, single, or double. The
“image | is of the same class as the input image. If | is a colormap, the inpul
output colormaps are both of class double;

Strel

s the morphological structure element for the given imag
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5.2.10 Fill Gap

Eositive real scalar vau. «nat specifies the distance between two i
associated with the same Hough transform bin. When the distance
segments is less the value specified, the Hough lines function merg
segments into a single line segment. Default: 20

5.2.11 MinLength

itive real scalar value that specifies whether merged lines

d. Lines shorter than the value specified are di




image38.png
Positive real scalar value that specifies whether merged lines shot
discarded. Lines -' :ter than the value specified are aiscarded.

5.2.12 Norms

7}

Eorm()() returns the 2-norm of input X and is equivalent to norm(X.
this is equal to the Euclidean distance. If X is a matrix, this is equal {
singular value of X.Determine the endpoints of the longest line seg
endpoint of the line segment is calculated by the max length of th lir

area of the image.
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&gntainers F\Ja hough remodel. Theta and rho are vectors again with the

function hough. Pgaf«s is a matrix back with the =i o fhe hough peaks

that includes the row and column coordinates of the hough remodel packir

containers to apply in attempting to find line segments.

hough strains characteristic returns strains, a structure array whose peri
ts located.

The

equals the wide variety of merged line segmen
Elemen qp‘ector [X Y] specifying the coordinates of the give up-

5.2.10 Fill Gap
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Abstract

The report is presented to estimate the angle position Eﬂ'le fib

. 1’hel§t1;eng1h v see - Mposite material depend upon the alignment of the fil
Thel r orientation plays a vital role which influences the performance u
materials. This orientation provides strength to the material thereby withstand at an;
condition. In order to utilize the composite material in an effective manner, alignmy
direction of the fiber are important. This pgper mainly focused on the angular orient
fiber, so the effective metric calculation is carried out to evaluate the angle distrib
E}i The Hough transforms is utilized for detecting the accurate edges of the g

Hough transforms is a powerful mathematical tool which converts the image

B ricihla ns.o sinele noint : Tha ssocatodatset
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direction of the fiber are important. This pgper mainly focused on the anguls
fiber, so the effective metric calculation is carried

ﬁberi The Hough tr:
Hough transform

out to evaluate the angle d

ansforms is utilized for detecting the accurate edges of the
»werful mathematical too! which converts the imgge i

ere lines are visible as a single point. The process is taken over in a
0!

rizontal axis represents the angle of fibers and the vertical axis represent
line from the center of the image. These processes are implemented in the MAT
which takes input an image and processes it. It produces a distribution chart
through this the researcher can analyze the angle position of the fiber in the con

My method is successfully applied to the composite materials and retrieves the

of the fiber and display in a graph.
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1.1 Introu..

Composite materials provide rigid support to giﬂeren! applicatio
combination of two or more phases (materials). The primary need
composite materials due to its high operating temperature, stiffness, re
affordability. The composite material is the combination of binders and cl
The binders bind the materials and make it as a rigid one which |
mechanical strength of the composite material. The main advantage
constituent of materials is that they can combine together at the
which prevents the solubility of two different materials. The
Plastic) material is a combination of reinforcement and X
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fibers. The fibers have to align.in a proper direction to obtain the maximum
for the materials. Most of the composite materials are anisotropic in nature;
maximum strength from the| material the fibers have to align in some directi
the fiber is continuous or discontinuous one. The fiber o;'ientation plays a vital |
composite material for acquiring an optimism strength and stiffness for ha
kind of loads. The alignment should be parallel to the direction of loading.
anisotropic material is subjected to load in the perpendicular direction it pel
poor manner. In order to attain strength in all direction, the method is used
more isotropic composite where the multiple piles of continuous fiber
different manner with a particular angle. The angle difference bef a
varies by 90, 45 or30 degrees. This will manage the loads which applied in: Id
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1.3 Composites Materials

A composite material is made up;of
constituents. The reinforced constituents are integrated into a matrix
composite material. In composite material the combination of two diffes
whose physical and chemical property differs in nature. Among the
material s called the reinforcing phase which is in





