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Abstract: Dental ceramics can be used in a variety of root canal therapy, such as inlays, bone grafting, crowns,
and bridges, to replace earthenware (PFM) systems with everything systems. Dental crowns, dental composite
components, and dentures are all made of porcelain and glass-ceramic materials, which are together referred to
as dental ceramics. Conventional dental porcelain is feldspar-based and contain sizable amounts of kaolin
(Al2032Si022H20), quartz, and feldspar (KAISisOs). Rocks containing mica and iron are known to contain
feldspar, a grey crystalline mineral. Ceramics are any of the countless hard, brittle, heat, corrosion-resistant
substances produced by molding and thereafter scorching an inorganic, non-metallic substance like clay to high
temperatures. Common examples include earthenware, pottery, and brick. Dental ceramics that are made of
Lucite feldspathic material are very attractive and frequently utilized. Inlays, on lays, partial crowns, crowns, and
veneers for metals and ceramics are among their clinical indications. Ceramics are resistant to high
temperatures, effective thermal insulators, and have minimal thermal expansion. For uses like as lining industrial
furnaces and sealing space shuttles, it makes really good thermal barriers. Dental ceramics are explained within
a framework that makes it simple to comprehend how they developed. symptoms and composition. Engineering
assessments of efficacy of treatment are discussed, and research is done. Behavior of all earthenware systems
clinically. The usage of dental ceramics is discussed from a practical standpoint. Emphasizing what they know but
also how we know it while maximizing beauty and endurance. Reviewing the history of ceramics' use in dentistry
is helpful. This account has three purposes: (1) to warn professionals Pottery and improved ceramics were
created to remedy the issue; (2) to increase actual issues or restoration diversity; and (3) give a soft backdrop in
nature and ceramic science. The use of ceramics has always represented the adoption of "high technology" and
"Craftsmanship". Ratio studies are statistical analyses of data from appraisals and property valuations. Nearly
all states utilize them to produce quantitative measure of the proportion of current market price about which
individually estimated taxable property is appraised as well as to offer assessment performance indicators.
Evaluation parameters: Ceramic materials in dentistry, Glass-ceramics, predominantly glassy ceramics,
Substructure ceramics, Particle-filled glasses and Polycrystalline ceramics. Result: The Cronbach's Alpha
Reliability result. The overall Cronbach's Alpha value for the model is .658 which indicates 66% reliability. From
the literature review, the above 50% Cronbach's Alpha value model can be considered for analysis.
Characteristics of sisal fiber the Cronbach's Alpha Reliability result. The overall Cronbach's Alpha value for the
model is .658 which indicates 66% reliability. From the literature review, the above 50% Cronbach's Alpha value
model can be considered for analysis.

Keywords: Ceramic materials in dentistry, Glass-ceramics, predominantly glassy ceramics, Substructure
ceramics, Particle-filled glasses and Polycrystalline ceramics.

1. INTRODUCTION
Dental ceramics are explained within a framework that makes it simple to comprehend how they were developed, what
makes up their composition, and how they are classified. The information on the clinical behavior of all ceramic systems
is reviewed, and engineering assessments of clinical performance are discussed. Emphasizing everything we know and
how we know it, practical aspects of the choice and utilization of dental ceramics to maximize aesthetics and durability
are discussed. This account aims three times: (1) to remind practitioners that the use of ceramics has always been
associated with the adoption of "high technology" and "craftsmanship," (2) to support the notion that cents and improved
ceramics were developed to address particular issues or to broaden the scope of restoration, and (3) to give a softer
background on the biological and scientific properties of ceramics. Also, hints are provided to readers on where to search
for the emergence of new ceramic technologies [1]. In the past ten years, advances Lithium disilicate, titanium dioxide,
and zirconium oxide are examples of ceramic core materials that made it possible for all-ceramic restorations to become
widely used. Together with the many ceramic products and systems already in use, a review of the scientific journals on
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the therapy treatment's effectiveness is suggested. Different from other FPDPs, metal-ceramic FPDPs fail mostly as a
result of tooth decay and breakage. In addition to offering therapeutic advice for their usage, it analyses the most recent
research on the durability, material properties, peripheral and inner fit, organization as well as connecting, color, and
beauty of all-ceramic surfaces and textures, and so forth [2]. The best materials to fill them are ceramic ones. They offer
good physical, chemical, tribological, mechanical, tribological, and microhardness, creep, and resilience to thermal
shock (corrosion and wear resistance) qualities (density, thermal conductivity, coefficient of thermal expansion).
extended period at service temperature. In the energy and transportation sectors, high temperature applications including
composites Passivation coatings (TBCs), biological border coated (EBCs), and earthenware matrix (CMCs) are
becoming more common [3]. It has long been known that ceramic matrix materials are susceptible to heat stresses.
Duhamel gathered data from thermal conduction in a cylinder using multiple methods (1838). * Since then, over thirty
studies have been published, most of which center on the prediction of stress concentration during an infinite circle
subject to temperature gradients. Thermal stresses are obviously not a brand-new or unstudied phenomenon [4]. goods
made of ceramic. Moreover, the isoprenoids of yttrium, dysprosium, and ytterbium were converted into oxides and
deposition took place under nitrogen at 200-300 "C. 26 A1203 can be deposited on InP. et. al. 1.0% deposited TiOz and
TaO5 from metal ethoxides, according to a more recent work [5]. Ceramic materials that feature flaws, which influence
strength and durability, have long led the way in technological advancements. If the grain size is connected to the critical
flaw size that causes failure, strength gains in the sense of the Griffith instability criterion can be made by shrinking the
microstructure. A strength of around 1 GPa is anticipated for crucial flaws that are approximately micrometer in size.
The findings of investigations on crack extension behavior will help to further clarify the key elements of this hardening
technique for ceramic materials after this study of stiffening mechanisms resulting from crack screening [6]. Although
amorphous glasses, polycrystalline ceramics, and decorative (crystals in an organic state) solutions are all conceivable,
silicate predecessors to glasses have been the focus of sol-gel research. Today, aerogels and optical coatings are the main
uses for these materials. Nuclear reactors employ aerogels (1), diaphanous permeable solids made by using Cherenkov
monitoring equipment to dry gels or solvents above their critical point. As insulating glazing materials, aerogels are also
about to enter the market [7]. Ceramics are insulators; however, metal and semiconductor ceramics are more prevalent.
Several researchers from all around the world have been drawn to this field since the discovery of greater conductivity in
ceramic oxides2.3. The crystal structures of ceramic materials are typically more intricate than those of electronics,
metals, or intermetallic [8]. Ceramic materials have good thermal, optical, and chemical stability together with low
density, making them ideal for applications requiring outstanding performance. Si3N4-based electronic surfaces or high
temperature components like turbochargers, valve tabs, and other ceramic materials are a few examples of practical
applications. Furthermore, doping silicon nitride ceramics with rare earth metals can enhance their mechanical qualities
[9]. Dental ceramics are made of silica. Feldspar-based ceramics are prone to failure because of their intrinsic brittleness.
This is why tectosilicate stones like feldspar (KAISi308), quartz (Si02), and kaolin (Al203) that are made of feldspar
and burned at temperatures above 870 degrees Celsius 2S5i022 H20) are recommended. To enhance mechanical
qualities, high crystalline content ceramics like alumina (aluminum zirconia (niobium dioxide), ZrO2, and aluminums
trioxide, Al203. In prosthetic dentistry, ceramics with a cubic crystal content are frequently utilized as the core
(substructure), while veneers made of ceramics based on feldspar are used to cover the core [10]. To get over
technological constraints, ceramics have developed into a significant industrial product and are frequently utilized in
many different industries. Glass is an exception, but ceramics are typically inorganic crystalline materials made up of
metals and nonmetals joined together by ionic or covalent bonding. Industrial ceramics are divided into six groups based
on their chemical composition: oxides, carbides, nitrides, borides, silicates, and glass ceramics (Figure 1). Ceramics are
a top engineering material because they can sustain higher working temperatures than metals and plastics can. They are
typically chemically inert and have strength and rigidity that are comparable to those of metals. The majority of ceramics
are resistant to harsh conditions, good at insulating heat and electrical [11]. In the field of nanoparticles science, where it
has long been understood that the stability and chemistry of a particle depend on the forces that act between dispersed
phase in a medium, often a liquid, the significance of surface forces is better described. Nonetheless, despite the fact that
it is not always clear how surface forces operate, they have an impact on numerous fields of science and technology [12].
Due to different levels of metallic bonding, these compounds have stronger electrical and thermal high thermal
conductivity than oxide ceramics. UHTCs are able to tolerate severe heats, heat fluxes, intensity, dynamic loads, surface
chemistry, and other circumstances beyond the capability of current structural materials thanks to this interesting mix of
metal-like or ceramic-like features [13]. In many structurally significant ceramic systems, slow crack propagation occurs
before rapid fracture, which results in a time - independent of strength. Making precise failure predictions demands a
thorough understanding of the night before going to bed behavior of these materials, which is necessary for successful
structural exploitation. By including a component proof test before use, failure prediction accuracy is greatly increased.
As a result, everyone agrees that effective proof testing is essential for the effective implementation of ceramic materials
in structural applications [14]. An oscilloscope trace is used to determine the cycle's precise properties, and the proper
values of g are then determined. These g values enable the estimation of fracture velocities per cycle from statically
velocity data and comparison with measured break velocities. The measured break velocities and the velocities indicated
by constant slow crack growth did not differ significantly in any of the examples. As a result, we draw the conclusion
that for these ceramic materials [15]. In a similar vein, only their surface actually makes contact with the bone when live
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A live body has ceramic materials injected. To promote the production of new marrow in within transplant, it is
advisable to select materials with the proper permeability structure. Designing thick bioactive ceramic materials that can
create in situ porous structures once they're implanted is a novel way to solve this issue [16]. The urgent issue of
increasing the service qualities of ceramic materials in various engineering and industrial areas still exists. This issue can
be resolved without the use of pricey doping components by drastically decreasing or greatly increasing the number of
atomic flaws (such as single crystals, hairs, nanotubes, etc.) in the lattices. For instance, a material's hardness qualities
can be increased by a factor of 5-6 with a grain size reduction from tens of micrometers to tens of nanometers. Among
the most promising techniques for producing nanostructures, surface nano structure, can be applied to the close layers of
products created from various materials if the problem of temperature of the fault structure in just this material is
resolved [17]. Work on the prospective use of very porous ceramic coatings on metallic implants is presented in this
study. The goal is to encourage spontaneous bone growth to fill in gaps that are of the ideal size. This ideal size must be
sufficient to support the development of capillaries, blood vessels, and the closely related osteocytes, which will then
lead to the production of new trabecular bone in within ceramic coating. This specific strain of artificial bone is thought
to be able to retain a significant portion of the qualities of natural bone, including self-repair and resorption, because
there is a relatively big volume reduce stress and its causes [18]. Dental glass-ceramic molar crown failure rates (Decor-
Caulk Dentsply, Milford, DE) have been reported to be 5% annually. polishing and grinding. Acute fractures of all-
ceramic orthodontic restorations frequently begin at the internal surfaces, progress through the material, and eventually
result in total fracture, according to some research [19]. Ceramic materials can only achieve the desired insulating
resistance, longevity, and clearing with careful management these materials' exceptional performance is mostly due to
innovative methods of chemical preparation such drying and sol-gel processing. In general, ceramics exhibit a heavy
reliance on microstructure. Changing the particle size and grain size distribution is the easiest approach to alter a
microstructure. Broadening of the peak and a sharp drop in maximum permittivity at the Curie point in composite (Ba,
Ca) (Ti, Zr) O3 crystalline ceramics [20].

2. MATERIAL AND METHOD
Ceramic materials in dentistry: Dental crowns, tooth - colored components, and dentures are all made of porcelain and
glass-ceramic materials, which are together referred to as dental ceramics. Conventional dental stoneware is feldspar-
based and contain sizable amounts of kaolin (Al,032Si0,2H,0), quartz, and feldspar (KAISi;Os). Rocks containing
mica and iron are known to contain feldspar, a grey crystalline mineral. There are five main categories of ceramics:
abrasive, electrical, magnetic, temperamental, and structure ceramic materials. Clay is frequently used to make structural
ceramics, which can withstand pressure, heat, and oxidation. Some instances of architectural ceramics include bricks and
tiles.
Glass-ceramics: Glass-ceramics are classified as composite materials made of crystals embedded in glass. By combining
the amorphous and crystalline states, a novel material type with tunable special features is produced. Glass-ceramics are
solid objects made of glass and ceramic that have undergone controlled crystallization. The chemical makeup of vitreous
ceramics is identical to that of glasses, however they are typically 95-98% crystalline and include only a trace amount of
glass. The crystals are frequently quite homogeneous in size and are typically very small less than 1 m.
Predominantly glassy ceramics: Chandeliers in a glass matrix are used to create composite materials known as glass-
ceramics. A new kind of material with tunable special features is produced by combining the amorphous and crystalline
phases. A glass-ceramic is a solid substance that contains both glass and crystals. It is created when a glass is carefully
crystallized. Although vitreous ceramics share the same chemical make-up as glasses, they are typically 95-98%
crystalline and contain just a trace amount of glass. The crystals are often very tiny—Iess than 1 m—and frequently have
highly consistent sizes.
Substructure ceramics: a technique for building a dental restoration's structure that involves firing a dental metal
foundation and a dental ceramic covering. For ceramics bonding with metal, point over 50 °C, low-melting ceramic is
utilized. This bonding takes place due to oxide on the metal surface. Ceramic-bonded-metal (PFM) or ceramic-bonded-
metal (PBM) replacements are the terms used to describe these treatments.
Particle-filled glasses: Glasses are amorphous, while ceramics are crystalline. As a result, glasses never melt when
heated; instead, they progressively soften. Ceramics have high melting points and/or heat stability by nature. A Greater
flexural strength (104 MPa) and energy absorption (compared to conventional interbedded porcelain for metal dental
crowns) are produced by higher leucite concentrations. Lucite serves as a reinforcing phase. The material has a high
coefficient of thermal contraction because it contains a lot of leucite. Feldspathic porcelain offers dentists and their
ceramists to provide significantly less intrusive aesthetic treatments, which is exactly what patients anticipate because to
its great aesthetic value and little preparatory requirements.
Polycrystalline ceramics: A composite material called polycrystalline ceramic exhibits characteristics similar to those of
the grains as well as grain boundaries that make up the material. The smallest component in series controls the overall
capacitance of a circuit comprised of capacitive connected in series. Solids with several tiny crystals are referred to as
polycrystalline materials ("grains™). Grain boundaries divide grains, which typically have variable crystal orientations.
The range of grain size is nanometers to millimeters.
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Method: SPSS Statistics is a statistical control Advanced Analytics, Multivariate Analytics, Business enterprise
Intelligence and IBM a statistic created by a software program is package crook research. A set of generated statistics is
Crook Research is for a long time SPSS Inc. Produced by, it was acquired by IBM in 2009. Current versions (after 2015)
icon Named: IBM SPSS Statistics. The name of the software program is to start with social Became the Statistical
Package for Science (SPSS) [3] Reflects the real marketplace, then information SPSS is converted into product and
service solutions Widely used for statistical evaluation within the social sciences is an application used. pasted into a
syntax statement. Programs are interactive Directed or unsupervised production Through the workflow facility. SPSS
Statistics is an internal log Organization, types of information, information processing and on applicable documents
imposes regulations, these jointly programming make it easier. SPSS datasets are two-dimensional Have a tabular
structure, in which Queues usually form Events (with individuals or families) and Columns (age, gender or family
income with) to form measurements. of records Only categories are described: Miscellaneous and Text content (or
"string"). All statistics Processing is also sequential through the statement (dataset) going on Files are one-to-one and
one-to-one Many can be matched, although many are not in addition to those case-variables form and by processing,
there may be a separate matrix session, there you have matrix and linear algebra on matrices using functions Information
may be processed.

3. RESULT AND DISCUSSION

TABLE 1. Descriptive Statistics

N Range Minimum Maximum Mean Std. Deviation

Ceramic u}ateuals in 25 a 1 5 288 1.236
dentistry

Glass-ceramics 25 4 1 5 3.08 1.525

Predominantly glassy 25 4 1 5 2.72 1.458
ceramics

Substructure ceramics 25 4 1 5 3.00 1.528

Particle-filled glasses 25 4 1 5 3.04 1.428

Polycrystalline ceramics 25 4 1 5 2.84 1.491

Valid N (listwise) 25

Table 1 shows the descriptive statistics values for analysis N, range, minimum, maximum, mean, standard deviation
Ceramic materials in dentistry, Glass-ceramics, predominantly glassy ceramics, Substructure ceramics, Particle-filled
glasses and Polycrystalline ceramics this also using.

TABLE 2. Frequencies Statistics

Ceramic Predominantl Polycrystalli
materials in Glass- v glassy | Substructure | Particle-filled | ne ceramics
dentistry ceramics ceramics ceramics glasses
N Valid 25 25 25 25 25 25
Missing 0 0 0 0 0 0
Mean 2.88 3.08 2.72 3.00 3.04 2.84
Median 3.00 3.00 3.00 3.00 3.00 3.00
Mode 3 5 1 5 3 12
Std. Deviation 1.236 1.525 1.458 1.528 1.428 1.491
Sum 72 77 68 75 76 71
Percentiles 25 2.00 2.00 1.00 2.00 2.00 1.00
50 3.00 3.00 3.00 3.00 3.00 3.00
75 3.50 5.00 4.00 5.00 5.00 4.00
a. Multiple modes exist. The smallest value is
shown

Table 2 Show the Frequency Statistics in Ceramic Materials in dentistry is Statistics is a powerful statistical software
platform Ceramic material in dentistry, Glass-ceramics, predominantly glassy ceramics, Substructure ceramics, Particle-
filled glasses and Polycrystalline ceramics curve values are given.
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TABLE 3. Reliability Statistics

Cronbach's Alpha Based on
Standardized Ttems N of Ttems
861 6

Table 3 shows the Cronbach's Alpha Reliability result. The overall Cronbach's Alpha value for the model is . 865 which

indicates 86% reliability. From the literature review, the above 50% Cronbach's Alpha value model can be considered
for analysis.

TABLE 4. Reliability Statistic individual

Cronbach's Alpha if
Item Deleted
Ceramic materials in dentistry .881
Glass-ceramics .840
Predominantly glassy ceramics .817
Substructure ceramics .822
Particle-filled glasses .831
Polycrystalline ceramics .851

Table 4 Shows the Reliability Statistic individual parameter Cronbach's Alpha Reliability results. The Cronbach's Alpha
value for Ceramic materials in dentistry - .881, Glass-ceramics - .840, Predominantly glassy ceramics -.817,

Substructure ceramics - .822, Particle-filled glasses - .831, Polycrystalline ceramics -.851 This indicates all the
parameter can be considered for analysis.
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FIGURE 1. Ceramic material in dentistry

Figure 1 shows the histogram plot for Ceramic material in dentistry from the figure it is clearly seen that the data are
slightly Right skewed due to more respondent chosen 3 for Ceramic material in dentistry except the 2 value all other
values are under the normal curve shows model is significantly following normal distribution.
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FIGURE 2. Glass-ceramics

Figure 2 shows the histogram plot for Glass-ceramics from the figure it is clearly seen that the data are slightly Right
skewed due to more respondent chosen 5 for Glass-ceramics except the 2 value all other values are under the normal
curve shows model is significantly following normal distribution.
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FIGURE 3. predominantly glassy ceramics

Figure 3 shows the histogram plot for predominantly glassy ceramics from the figure it is clearly seen that the data are
slightly Left skewed due to more respondent chosen 1 for predominantly glassy ceramics except the 3 value all other
values are under the normal curve shows model is significantly following normal distribution.
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FIGURE 4. Substructure ceramics
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Figure 4 shows the histogram plot for Substructure ceramics from the figure it is clearly seen that the data are slightly
Right skewed due to more respondent chosen 5 for Substructure ceramics except the 4 value all other values are under
the normal curve shows model is significantly following normal distribution.
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FIGURE 5. Particle-filled glasses

Figure 5 shows the histogram plot for Particle-filled glasses from the figure it is clearly seen that the data are slightly
Right skewed due to more respondent chosen 3 for Particle-filled glasses except the 3 value all other values are under the
normal curve shows model is significantly following normal distribution.
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FIGURE 6. Polycrystalline ceramics

Figure 6 shows the histogram plot for Polycrystalline ceramics from the figure it is clearly seen that the data are
slightly Right skewed due to more respondent chosen 1,3 for Polycrystalline ceramics except the 2 value all other values
are under the normal curve shows model is significantly following normal distribution.

TABLE 5. Correlations

Ceramic Glass- Predomina | Substructur | Particl | Polycrystalline
materials ceramics ntly glassy | e ceramics e-filled | ceramics
in ceramics glasses
dentistry

Ceramic materials in 1 271 351 .353 .263 419"

dentistry

Glass-ceramics 271 1 .629™ 662" 553" 464"

Predominantly glassy .351 .629™ 1 729" 726™ 553"
ceramics

Substructure ceramics .353 662" 729" 1 .688"™ 457"

Particle-filled glasses .263 553" 726" .688™ 1 512"
Polycrystalline ceramics 419" 464" .553™ 457" 512" 1
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Table 5 shows the correlation between motivation parameters for Ceramic material in dentistry for Polycrystalline ceramics
is having highest correlation with Glass-ceramics and having lowest correlation. Next correlation between motivation
parameters for Glass-ceramics for Substructure ceramics is having highest correlation with Ceramic materials in
dentistry and having lowest correlation. Next correlation between motivation parameters for predominantly glassy
ceramics for Substructure ceramics is having highest correlation with Ceramic materials in dentistry and having lowest
correlation. Next correlation between motivation parameters for Substructure ceramics for Predominantly glassy
ceramics is having highest correlation with Ceramic materials in dentistry and having lowest correlation. Next
correlation between motivation parameters for Particle-filled glasses for Predominantly glassy ceramics is having
highest correlation with Ceramic materials in dentistry and having lowest correlation. Next correlation between
motivation parameters for Polycrystalline ceramics for Predominantly glassy ceramics is having highest correlation with
Ceramic materials in dentistry and having lowest correlation.

4. CONCLUSION

Dental ceramics can be used in a variety of root canal therapy, such as inlays, bone grafting, crowns, and bridges,
to replace earthenware (PFM) systems with everything systems. Dental crowns, dental composite components, and
dentures are all made of porcelain and glass-ceramic materials, which are together referred to as dental ceramics.
Conventional dental porcelain is feldspar-based and contain sizable amounts of kaolin (Al2032Si022H20), quartz,
and feldspar (KAISi308). Rocks containing mica and iron are known to contain feldspar, a grey crystalline
mineral. Dental ceramics are explained within a framework that makes it simple to comprehend how they
developed. symptoms and composition. Engineering assessments of efficacy of treatment are discussed, and
research is done. Behaviour of all earthenware systems clinically. The usage of dental ceramics is discussed from a
practical standpoint. Emphasizing what they know but also how we know it while maximising beauty and
endurance Dental ceramics are explained within a framework that makes it simple to comprehend how they were
developed, what makes up their composition, and how they are classified. The information on the clinical
behaviour of all ceramic systems is reviewed, and engineering assessments of clinical performance are discussed.
Emphasizing everything we know and how we know it, practical aspects of the choice and utilization of dental
ceramics to maximise aesthetics and durability are discussed. Dental crowns, tooth - colored components, and
dentures are all made of porcelain and glass-ceramic materials, which are together referred to as dental ceramics.
Conventional dental stoneware is feldspar-based and contain sizable amounts of kaolin (Al2032Si022H20),
quartz, and feldspar (KAISi308). Rocks containing mica and iron are known to contain feldspar, a grey crystalline
mineral. Glass-ceramics are classified as composite materials made of crystals embedded in glass. By combining
the amorphous and crystalline states, a novel material type with tunable special features is produced. Chandeliers in
a glass matrix are used to create composite materials known as glass-ceramics. A new kind of material with tunable
special features is produced by combining the amorphous and crystalline phases. A glass-ceramic is a solid
substance that contains both glass and crystals. a technique for building a dental restoration's structure that involves
firing a dental metal foundation and a dental ceramic covering. For ceramics bonding with metal, point over 50 °C,
low-melting ceramic is utilised. Ratio studies are statistical analyses of data from appraisals and property
valuations. Nearly all states utilise them to produce quantitative measure of the proportion of current market price
about which individually estimated taxable property is appraised as well as to offer assessment performance
indicators. Ceramic materials in dentistry, Glass-ceramics, predominantly glassy ceramics, Substructure ceramics,
Particle-filled glasses and Polycrystalline ceramics. The Cronbach's Alpha Reliability result. The overall
Cronbach's Alpha value for the model is .658 which indicates 66% reliability. From the literature review, the above
50% Cronbach's Alpha value model can be considered for analysis.

REFERENCES

[1]. Kelly, J. Robert, and Paula Benetti. "Ceramic materials in dentistry: historical evolution and current
practice." Australian dental journal 56 (2011): 84-96.

[2]. Conrad, Heather J., Wook-Jin Seong, and Igor J. Pesun. "Current ceramic materials and systems with clinical
recommendations: a systematic review." The Journal of prosthetic dentistry 98, no. 5 (2007): 389-404.

[3]. Belmonte, Manuel. "Advanced ceramic materials for high temperature applications." Advanced engineering
materials 8, no. 8 (2006): 693-703.

[4]. Sellamuthu, Suseela, Srinivas Aditya Vaddadi, Srinivas Venkata, Hemant Petwal, Ravi Hosur, Vishwanadham
Mandala, R. Dhanapal, and Jagendra singh. "Al-based recommendation model for effective decision to maximise
ROL." Soft Computing (2023): 1-10.

[5]. Shanmugasundar, G., Subham Pal, Jasgurpeet Singh Chohan, and Kanak Kalita. "Ensemble Approach for
Optimizing Variable Rigidity Joints in Robotic Manipulators Using MOALO-MODA." In International
Conference on Intelligent Computing & Optimization, pp. 216-224. Cham: Springer Nature Switzerland, 2023.

Copyright@ REST Publisher 25



Chandrasekar Raja.et.al /REST Journal on Emerging trends in Modelling and Manufacturing 9(4), December 2023, 18-27

[6].
(71

[8].
[9].

[10].
[11].

[12].

[13].
[14].

[15].

[16].

[17].
[18].

[19].
[20].

[21].
[22].

[23].

[24].
[25].
[26].

[27].

[28].
[29].
[30].
[31].

[32].

[33].

Sunitha, R., and J. K. Raju. "RISK MANAGEMENT IN BANKING SECTOR--AN DESCRIPTIVE STUDY."
(2013).

Mampitiya, Lakindu, Namal Rathnayake, Lee P. Leon, Vishwanadham Mandala, Hazi Md Azamathulla, Sherly
Shelton, Yukinobu Hoshino, and Upaka Rathnayake. "Machine learning techniques to predict the air quality using
meteorological data in two urban areas in Sri Lanka." Environments 10, no. 8 (2023): 141.

Kingery, William D. "Factors affecting thermal stress resistance of ceramic materials." Journal of the American
Ceramic Society 38, no. 1 (1955): 3-15.

Ponnada, Venkata Tulasiramu, and SV Naga Srinivasu. "Efficient CNN for lung cancer detection." Int J Recent
Technol Eng 8, no. 2 (2019): 3499-505.

Bradley, Donald C. "Metal alkoxides as precursors for electronic and ceramic materials." Chemical Reviews 89,
no. 6 (1989): 1317-1322.

Sridhar, R., G. Shanmugasundar, and A. Srithar. "A Geometrical Modular Design for Handling of LPG Cylinders
using Nested Kinematic Robotic Gripper." Indian Journal of Science and Technology (2016).

Mandala, Vishwanadham, T. Senthilnathan, S. Suganyadevi, S. Gobhinath, DhanaSekaran Selvaraj, and R.
Dhanapal. "An optimized back propagation neural network for automated evaluation of health condition using
sensor data." Measurement: Sensors 29 (2023): 100846.

Sunitha, R. "A study on competency mapping scale to map the competencies of university teachers (with special
reference to karnataka state).” South Asian Journal of Engineering and Technology 11, no. 1 (2021): 1-3.
Steinbrech, R. W. "Toughening mechanisms for ceramic materials.” Journal of the European Ceramic Society 10,
no. 3 (1992): 131-142.

Ponnada, Venkata Tulasiramu, and SV Naga Srinivasu. "Integrated clinician decision supporting system for
pneumonia and lung cancer detection." International Journal of Innovative Technology and Exploring Engineering
(DITEE) (2019).

Mandala, Vishwanadham, C. D. Premkumar, K. Nivitha, and R. Satheesh Kumar. "Machine Learning Techniques
and Big Data Tools in Design and Manufacturing.” In Big Data Analytics in Smart Manufacturing, pp. 149-169.
Chapman and Hall/CRC, 2022.

Kurinjimalar Ramu, M. Ramachandran, Ramya sharma, Chinnasami Sivaji, "A Study On Hydrogen Production
Methods Using the TOPSIS Method", Journal on Materials and its Characterization 2(3), September, 2023, 36-43.
Shanmugasundar, G., and S. Gowri. "Modeling and Prediction of Surface Roughness in Micro Turning of
Aluminium Using Regression." Manufacturing Technology Today (2008): 7-11.

Schaefer, Dale W. "Polymers, fractals, and ceramic materials." Science 243, no. 4894 (1989): 1023-1027.

Ching, W. Y. "Theoretical studies of the electronic properties of ceramic materials." Journal of the American
Ceramic Society 73, no. 11 (1990): 3135-3160.

Sunitha, R. "Work life balance of women employees of teaching faculties in karnataka state.” Journal of
Management and Science 10, no. 4 (2020): 40-42.

Ponnada, Venkata Tulasiramu, and SV Naga Srinivasu. "End to End System for Pneumonia and Lung Cancer
Detection using Deep Learning." Int. J. Eng. Adv. Technol 8 (2019).

Gharehbaghi, Amin, Redvan Ghasemlounia, Ehsan Afaridegan, AmirHamzeh Haghiabi, Vishwanadham Mandala,
Hazi Mohammad Azamathulla, and Abbas Parsaie. "A comparison of artificial intelligence approaches in
predicting discharge coefficient of streamlined weirs." Journal of Hydroinformatics 25, no. 4 (2023): 1513-1530.
Shanmugasundar, G., and R. Sivaramakrishnan. "Computer Aided Stress and Deflection Analysis of Inspection
Robot at Different Postures." Applied Mechanics and Materials 813 (2015): 1052-1057.

Zeuner, Martin, Sandro Pagano, and Wolfgang Schnick. "Nitridosilicates and oxonitridosilicates: from ceramic
materials to structural and functional diversity." Ceramics Science and Technology (2013): 373-413.

Ho, Gary Willie, and Jukka Pekka Matinlinna. "Insights on ceramics as dental materials. Part I: ceramic material
types in dentistry." Silicon 3 (2011): 109-115.

Jaganathan Rajamanickam, M. Ramachandran, Ramya sharma, Chinnasami Sivaji, "Distributed Generation (DG)
system using COPRAS method", REST Journal on Advances in Mechanical Engineering, 2(3) September 2023,
11-22.

Mandala, Vishwanadham. "The Role of Artificial Intelligence in Predicting and Preventing Automotive Failures in
High-Stakes Environments.” Indian Journal of Artificial Intelligence Research (INDJAIR) 1, no. 1 (2021).

Rakshit, Rahul, and Alok Kumar Das. "A review on cutting of industrial ceramic materials." Precision
Engineering 59 (2019): 90-109.

Ponnada, Venkata Tulasiramu, and SV Naga Srinivasu. "Edge Al system for pneumonia and lung cancer
detection.” Int J Innov Technol Exploring Eng 8, no. 9 (2019).

Shanmugasundar, G., M. Rajmohan, and R. Sivaramakrishnan. "Computer Aided Modelling and Design of
Mechanical Configuration of an Inspection Robot." Applied Mechanics and Materials 766 (2015): 1015-1020.
Bijanvand, Sajad, Mirali Mohammadi, Abbas Parsaie, and Vishwanadham Mandala. "Modeling of discharge in
compound open channels with convergent and divergent floodplains using soft computing methods." Journal of
Hydroinformatics 25, no. 5 (2023): 1713-1727.

Horn, Roger G. "Surface forces and their action in ceramic materials." Journal of the American Ceramic
Society 73, no. 5 (1990): 1117-1135.

Copyright@ REST Publisher

26



Chandrasekar Raja.et.al /REST Journal on Emerging trends in Modelling and Manufacturing 9(4), December 2023, 18-27

[34]

[35].

[36].

[37].

[38].
[39].
[40].
[41].
[42].

[43].

[44].

[45].

[46].

[47].

[48].

Fahrenholtz, William G., Eric J. Wuchina, William E. Lee, and Yanchun Zhou, eds. Ultra-high temperature
ceramics: materials for extreme environment applications. John Wiley & Sons, 2014.

Evans, Anthony Glyn, and S. M. Wiederhorn. "Proof testing of ceramic materials—an analytical basis for failure
prediction.” International Journal of fracture 10 (1974): 379-392.

Ponnada, Venkata Tulasiramu, Venkata Tulasikrishna Ponnada, Rama Krishna Raju Sammeta, and Hymavathi
Jasti. "Making Healthcare Decisions: An Evolution." In Intelligent Decision Making Through Bio-Inspired
Optimization, pp. 85-110. IGI Global, 2024.

Shanmusundar, G., A. Aravindh Krishana, S. M. Anand, P. Kishore Kanna, and A. Yamini. "Design and
development of voice controlled robotic wheel chair for handicapped people.” In AIP Conference Proceedings, vol.
2393, no. 1. AIP Publishing, 2022.

Dr. N. subash, M. Ramachandran, Vimala Saravanan, Vidhya prasanth,, “An Investigation on Tabu Search
Algorithms Optimization”, Electrical and Automation Engineering 1(1) 2022, 13-20.

Evans, A. G., and E. R. Fuller. "Crack propagation in ceramic materials under cyclic loading
conditions.” Metallurgical and Materials Transactions B 5 (1974): 27-33.

De Aza, P. N., F. Guitian, and S. De Aza. "Bioeutectic: a new ceramic material for human bone
replacement.” Biomaterials 18, no. 19 (1997): 1285-1291.

Shanmugasundar, G., S. Gurudarshan, N. Kirubaharan, and M. S. Sundar. "Design and Development of Tank
Cleaning and Inspection Robot." Journal of Pharmaceutical Negative Results (2022): 1009-1012.

Koval’, N. N., and Yu F. lvanov. "Nanostructuring of surfaces of metalloceramic and ceramic materials by
electron-beams." Russian physics journal 51, no. 5 (2008): 505-516.

Hulbert, SFea, F. A. Young, R. S. Mathews, J. J. Klawitter, C. D. Talbert, and F. H. Stelling. "Potential of ceramic
materials as permanently implantable skeletal prostheses." Journal of biomedical materials research 4, no. 3 (1970):
433-456.

Mandala, Vishwanadham. "Revolutionizing Asynchronous Shipments: Integrating Al Predictive Analytics in
Automotive Supply Chains." Journal ID 9339 (2022): 1263.

Teixeira, Erica C., Jeffrey R. Piascik, Brian R. Stoner, and Jeffrey Y. Thompson. "Dynamic fatigue and strength
characterization of three ceramic materials.” Journal of Materials Science: Materials in Medicine 18 (2007): 1219-
1224,

Ponnada, Venkata Tulasiramu, Venkata Tulasikrishna Ponnada, Rama Krishna Raju Sammeta, and Hymavathi
Jasti. "Making Healthcare Decisions: An Evolution." In Intelligent Decision Making Through Bio-Inspired
Optimization, pp. 85-110. IGI Global, 2024.

Hennings, Detlev. "Barium titanate based ceramic materials for dielectric use." International journal of high
technology ceramics 3, no. 2 (1987): 91-111.

Shanmugasundar, G., Subham Pal, Jasgurpeet Singh Chohan, and Kanak Kalita. "Pareto Optimization of
Laminated Composite Plates with Non-dominated Sorting Whale Optimization Algorithm (NSWOA) Ensemble."
In International Conference on Intelligent Computing & Optimization, pp. 350-357. Cham: Springer Nature
Switzerland, 2023.

Copyright@ REST Publisher

27



