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Abstract — In this experimentation, we analysed the
persistence of this exposition is to prototypical and
pretend Bismuth  Telluride (Biz2Tes) thermal

obstruction coating nano-fabrication manner on
Bismuth Telluride glazed high speed material by
means of finite element method and to associate its
results by means of investigational additional barrier
coating nano-fabrication grades. A 2-dimensional & 3-
dimensional axisymmetric prototypical is computer-
generated in sequential and iterative presentation
using MATLAB. This exposition is offered to
appearance the procedure of finite element analysis
(FEA) designed for the thermoelectric depiction of
micro-scale in accumulation nano-scale,  self-
assembled campaigns. Aforementioned inquiries have
established a finest performance at weighing machine
distant to pick and dwelling manufacturing and high-
pitched film confirmed demonstration methods and
means. The finite element replication is displayed as
inflexible structure of Bismuth Telluride (Bi2Tes)
material. The considered representations have the
propensity and capacity for imitation of the seeming
stacking and dispatch curvatures and the
manifestation of lacquer misrepresentation for the
duration of indentation. Technologically forward-
looking load-displacement curve acquired from finite
element virtual reality are compared with the other
load-displacement ~ curves ~ estimated by the
experimental result. To conclude, the consequence of
finite element simulation munificence that there is
exceptional presentation with the carrying out tests
inscriptions.

Keywords — Bismuth Telluride, Nanomaterial,
Figure of Merit, Finite Element Method, Load-
Displacement.

I. INTRODUCTION

The inspiration for this thesis work is to display and
reenact Bismuth Telluride (Bi;Tes) warm hindrance
covering nano-manufacture process on Bismuth
Telluride covered rapid material by limited component
strategy and to contrast its outcomes and test other
carbon based boundary covering nano-creation results.
A few scientists in the space of nano-creation covering
have tended to and proposed different strategies and
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procedures for successful warm boundary covering. A
large portion of the scientists focus on handling and
manufacture methods for various materials. By and
large, the present methodologies and systems center
around limited component strategy on Bismuth
Telluride (Bi>Tes) warm obstruction covering nano-
creation process.

1. Nano-Material and Nanotechnology
Nano-material will be material science, designing and
innovation led at the nanoscale of materials, which is
around 1 to 100 nanometers. Nanoscience and
nanotechnology are the examination and use of to a
great degree little things and can be utilized over the
various science fields, for example, science, science,
physical science, materials science, and building. [1]
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Fig. 1 - Attributes of Nanotechnology

2. Bismuth Telluride (Bi>Tes)
Bismuth Telluride (Bi;Tes) is a dim powder that is a
compound of bismuth and tellurium otherwise called
Bismuth (111) Telluride. It is a semiconductor which,
when alloyed with antimony or selenium is an effective
thermoelectric material for refrigeration or compact
power age. Bi;Tes is additionally known to be a
topological encasing, and in this way shows numerous
thickness-subordinate physical properties. Bismuth
Telluride is known to employ extraordinary properties
for a wide scope of gadget applications. [2]
e Bismuth telluride (Bi>Tes) as Thermoelectric
Refrigeration
e Bismuth telluride (Bi>Tes) as Thermoelectric
Refrigeration
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Il. LITERATURE REVIEW

Writing overview is a vital part in the plan and
execution of any framework. Appropriate review can be
very useful in the different structure periods of the
general framework.

a. Exploratory Appraisal and Breakdown Process
of Nano-Materials.

b. Examination of Modeling of Nano-Materials.
[3]

c. Atomistic Displaying of Nano-space of
Multilayered Graphene-Reinforced
Nanocomposites. [4]

d. Subjective Assessment of Diamond
Corresponding Carbon Varnishes Expending
Molecular Dynamics Nano-space Imitations.
[5]

. Setting up of Mathematical Modeling. [6]

f. Hypothetical Representations of Nano-
Structure. [7]

g. Discrete Element Technique. [8]

h. Limited Element Simulation of Shot Peening
Coverage with the Special Attention on Surface
Nano-Crystallization. [9]

i. A limited component model of carbon
composites. [10]

I1l. TECHNICAL ASPECTS OF BISMUTH

TELLURIDE

Table No. 1 - Basic Bi;Tes Properties
1.| Molecular Weight 800.69 g/mol
2.|  Crystal Structure Hexagonal-

Rhombohedral

3.| Lattice Constant a=438A c3045A
4. Band Gap 0.21 eV
5.| Electron Mobility 1140 cm®'V s
6. Hole Mobility 680 cm®/V s
7. Thermal 3WinmK
8. Density 7.73 gfcm3
9. Melting Point 585°C

In this dissertation, a nanoparticle with reference to
Bismuth Telluride (Bi;Tes) is analyzed. Bismuth
telluride (Bi,Tes) basically is a gray powder which is a
compound of elements bismuth (Bi) and tellurium (Te)
[11].
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Fig. 2 - Performance of Thermoelectric Materials at Various
Temperatures
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Fig. 3 - Research Procedure to Improve the Thermoelectric
Figure of Merit ZT in Bi,Tes based Nanomaterials

The strategy depicted above is especially helpful for
Bi,Tes based mixes since these materials have an
extensive number of auxiliary and synthetic degrees of
opportunity that influence thermoelectric properties of
Bismuth Telluride (Bi;Tes) and require an orderly
methodology regarding materials combination, basic
portrayal, thermoelectric portrayal, and hypothesis.

The performance evaluation of Bismuth Telluride
(Bi>Tes), the parameter figure of merit (zT) is mostly
used.

(=]

a5
=

where,

o = electric conductivity,
S = Seebeck Coefficient,
k = thermal conductivity.
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The total Seebeck coefficient as shown in Equation
which can be calculated as

g Spop + Snoy
Op + Tn
where,
Sp = Seebeck coefficients for p-type carriers,
Sn = Seebeck coefficients for n-type carriers,
op = Electrical conductivities for the p-type carriers,
on = Electrical conductivities for the n-type carriers.

IV. METHOD AND TECHNIQUE

For reproduction of warm boundary covering manufacture,
a rapid Bismuth Telluride (Bi,Tes) thin movies of 1.5cm x
1.5cm square zone with thickness of 2 mm was taken as a
substrate for saving Bismuth Telluride (Bi;Tes) warm
obstruction covering film.

The area of the residual indentation in the sample is
measured and the hardness, H, is defined as the maximum
load, Pmax, divided by the residual indentation area, Ay

Prna
H — max
A

max

Load, P

dpP
dh

Displacement, h

Fig. 4 - Load-Displacement Curve for a Nano-indentation Test
Young’s Modulus of Bismuth Telluride (BizTes)
Nanomaterial:

T B2 AR

The strain-rate sensitivity of the flow stress m is defined
as:

polF s

dlneo

dlns
where @ = 7(£) is the flow stress and ¢ is the strain rate
produced under the indenter.

M =

The advancement procedure can be performed well
ordered consenting to the principles, from a
straightforward case to a muddled case. From one
viewpoint, the plan and advancement forms from the part
of remaining worry of Bismuth Telluride (Bi,Tes) were
performed.
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As a test system, MATLAB is utilized for the usage and
execution assessment of the proposed technique. The bend
of load-uprooting got for warm hindrance covering
manufacture by limited component technique.
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Fig. 5 - Load-displacement curve of Carbon based Material

The heap uprooting of Bismuth Telluride (Bi,Tes) is
contrasted and carbon based material. For Bismuth
Telluride (Bi.Tes), the red hued dashed line bend speaks
to the heap dislodging in nano-meter (nm) regarding load
connected in nano-Newton (nN) run. The execution of
load relocation figuring is assessed with reference to space
profundity with load, which are related with pressure and
other physical properties of Bismuth Telluride (Bi2Tes).
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Fig. 6 - Load-displacement curve of Bismuth Telliride film

V. CONCLUSION AND FUTURE WORK

Conclusion: Limited component technique is an
amazing strategy and instrument to reproduce the
space procedure at the nanoscale level. The limited
component show has been created to mimic the nano-
space reaction of surface coatings of Bismuth
Telluride (Bi>Tes) thin movies as a warm hindrance
covering on substrate. The work in this exposition is to
show and reproduce Bismuth Telluride (Bi;Tes) warm
boundary covering nano-manufacture process on
Bismuth Telluride covered fast material by limited
component strategy and to contrast its outcomes and
trial other hindrance covering nano-creation results.
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Future Work: There are numerous future potential
outcomes and improvements in nanotechnology and
nanomaterial based numerical examination and
exploratory reenactments which are as per the
following:

1.

This reproduction can additionally be explored
with  thermoelectric property and electrical
obstruction of Bismuth Telluride (Bi>Tes) filled
silicone network through the electro-turning
process.

In blend with nano-organizing and alloying, this
may give a promising course to assist upgrades of
the figure of legitimacy. The strategies utilized
here can likewise be connected to other
thermoelectric frameworks.
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