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ABSTRACT

A vast array of plating processes, the substances through which different plating can be applied
with the natural intention of saving the component, shape and the outer layer that are left
unprotected to any kind of physical, chemical and also mechanical adversities. Thus, Spray
pyrolysis is very efficient, cost effective, and utilizes simple equipment. Spray pyrolysis is an
important technique in which a thin film is deposited on the dielectric matrix by spraying a
precursor solution on a heated surface. Spray pyrolysis has been applied to deposit a wide
variety of thin films. These films were used in various devices such as solar cells, carbon solar
cells, sensors, and solid oxide fuel cells, etc. It is observed that often the properties of
deposited thin films depend on the preparation conditions. An extensive investigation of the
effects of spray parameters on film quality is given to demonstrate the importance of the
process of optimization. However, spray pyrolysis seems not useful due to poor quality of thin
film, thermal decomposition, and vapor convection. The vapors are generated due to
temperature difference, which restricts the source from binding with the substrate. In this paper,
briefly study the spray pyrolysis techniques and using the same for metal coating done over
polymers. Also, this study highlighted many research obstacles and presented future direction
for research in developing new methodology using the inadequacies of the existing approaches.
Keywords: coating, polymers, spray pyrolysis, thin films, wear.

1 Introduction

Each and every scrap in the field of mechanical are manufactured in unique way and has its
own specifications. For particular purposes, mechanical structures and parts are created.
These pieces must first be fabricated while adhering to stringent material selection
requirements. Body materials, mechanical characteristics, desired functionality, characteristics
of thermal, conducting capacity of electrical appliances, resistance against corrosion which
include creep, torsion, tension, compression, friction, transferring capability of the heat flux,
vibrating feature, rotating with high speed are some of these restrictions.

In addition, additional factors including material availability, cost, safety, and toxicity must
be taken into account. The latter group is crucial in completing the material selection procedures
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before producing the scrap and the architectural design of any scrap in this field. Consider
the following example, the silverware has the highest electric conductivity value, even though
it is too expensive to fabricate in a large quantity [1].

For the process of establishing the fresh actuators, the shape memory effect and super elasticity
are used with the help of the characteristics of the NiTi amalgam. The shape memory effect and
the super elasticity are combined together to manufacture creative equipment for the purpose of
performing the minute operations within the body of the human, these alloys also offer
exceptional biocompatibility. Unfortunately, Ni ions, a poisonous and damaging class of
elements for living organs, are released as a consequence of NiTi emitting its corrosion. [2]
The heat and the electricity conducting capacity is extremely high in copper with various
features. In spite of it the copper undergoes very less rigidity. When the copper is put under
the pressure of rotary cooling fin, the rigidity reduces because of the extreme susceptibility
of copper [3].

There have been unique approaches proposed, including thermal, amalgam procedures, plating
to address issues and embellish fabric homes for specific applications. Coating techniques, out
of all of these options, have the best aspect of fabric improvement since coating layers can
restrict the price and forget about material shortages because their thickness barely ever exceeds
a few micrometres. While there are many different safety techniques including thermal,
mechanic, finishing with chemical, polishing which are not included in this review, it does
cover common coating procedures, materials, and associated floor change excellent. In this
section the process of spray pyrolysis and the mechanism followed are explained clearly. The
problems faced while performing this process is also explained.

2 Literature Review

Anwaar et al. [1] looked into the impact of a full plasma flow charge on the interaction of
plasma feedstock with the inside of the nozzle through plasma torch and the accompanying
the depositing method in 2018. Theoretical calculations show that the least flowing capacity
of plasma is said to be eighty-five liters per minute, major electricity eleven thousand two
hundred and seventy-six per kilogram has been transmitted into the powder feedstock which is
injected into it. The enthalpy transported and dropped sequentially with the rise of overall drift
rate. It increases by eighty-five litre per minute to hundred litre per minute. Furthermore,
decrease in electricity is caused by a decrease in temperature and an increase in momentum
from the feedstock fabric combined accompanied by a larger total plasma flow.7~8. The coating
microstructures were created using weight percent agglomerated YSZ powder.

By analysing even, the smallest structure, segment which includes composite, grain
distributor and also the columnar crystal inclination of 7YSZ plating made with PS-PVD in
2021, Yin et al. [2] addressed following morphology of 7YSZ TBCs. The results show that an
apparent intended inclination with all through the whole coated place with cross section is
revealed by growth about YSZ columnar crystals. Tetragonal section makes up 65.8% of
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the coating's composition, and it has a significant preference for boom behaviour. The
analysis of nano-indentation indicates that from bottom to top, the coating's micro hardness will
gradually grow. Also, based entirely with the results of velocity, temperature condition in their
numerical value along with the stress present inside the plasma jet, the located characteristics
of the 7YSZ particle are analysed.

In 2020, Zhang et al. [3] looked at the process by which vertical cracks develop during PS-
PVD as well as the results how thick it is coated along with the substrate temperature. Moreover,
optical spectroscopy has been used to further evaluate reciprocation between spray powder and
plasma flame while deposition of coating process is carried out. According to the evidence,
Yb2SiO5 and mullite coating's different thermal development rates, the brief cooling that
occurs later along with deposition and nucleation in Yb2SiO5 that has vaporized all contribute
to form vertical fissures.

2019 saw the investigation of the connections along with the parameters of the spray and the
micro structure by Zhao et al [4]. It was discovered that comparing to spray distance the
carrier gas and net power have a greater impact on the microstructure in the process of
overlaying. In order to examine the chemical composition of the coatings and also the
composition of coating in phase the energy dispersive spectroscopy and X ray diffraction are
used sequentially. The findings show a positive association of the standard atomic ratio between
the La and Ce during the process of layering with the characteristics of lattice of LC phases.
Transmission electron microscope was used to examine the geographical properties of the
improved coating (TEM). The coating is pyrochlore phase, as demonstrated by TEM super-
lattice diffraction patterns.

According to a specified experimental plan, Deng et al. [5] created 7YSZ coating in 2019 via
plasma spraying physical vapour deposition (PS-PVD). In-depth research was done between
the minute structures along with the deposit characteristics in the 7YSZ coating. Findings
indicate that the coating exhibits radial regional characteristics that can be classified by 3
general categories namely, In Category |, coating is entirely made structures in a columnar
way which represents the cauliflower shape, with the properties of rough surface having the
stability in deposit efficiency; in category Ill, the coating is done by mixing the solid particles
along with the droplets and the gas by not implementing any columnar way; in category II,
intersects both the Zones I and 11, consisting columns along with a columnar way which leads
to the structure in a dome shape.

Based on the review of these selected paper is formed in the form of table and is given below.
The table 1 clearly explains the literature survey of a few selected paper in which the review is
taken and the advantages, disadvantages, year in which the paper is published, the authors of
the particular paper, material used in that process is also mentioned along with the performance
performed is also recorded noted and listed down in the following table. All the details are
clearly mentioned in the table clearly. Various paper are taken for the reviewing process and
examined clearly. The materials they have used and the performance performed by the material
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at certain degree are also recorded and clearly mentioned and are discussed in this section
clearly. In this section few papers are explained briefly the method, material and performance
by them along with their heating as well as the cooling temperature with their reaction.

3 Conclusion

There are a number of influencing factors, such as material that deposit, material that substrate,
form of the feedstock, and deposition processes, that must be considered for successfully
depositing the substrate during the coating process. The most crucial processes, however,
involve deposition because they deal with the chemistry of materials and the alloying of
compositional elements in the coating layer. One can choose the method in which the deposition
can take place by considering the various characteristics. Physical/chemical vapour deposition
(PVDICVD), sol-gel, and other thermal spraying procedures are found to be the accurate
method for deposition. Material selection is crucial to achieving the best coating efficiency
because the procedures indicated use various method for depositing particular material type on
surfaces. Several processes are used to convert the feed stocked liquid to semi solid which
takes the form of clusters, droplets and particles using thermal sources. Further substances
deposit the stuff in the absence of any change in the chemical state with differences in
electrochemical charges between the poles. Materials, the method in which deposit has
occurred also affects the process of coating layers.

Reference

1. A. Anwaar; L. Wei; B. Zhang; H. Guo, Year: 2018 "Plasma flow optimization for 7YSZ quasi-
columnar coating by plasma spray-physical vapor deposition”, IEEE, pp: 5-11.

2.Juhang Yin; Cheng Lai; Xiaofeng Zhang; Li Zhang, Xu Wang; Xin Wang; Zigian Deng; XueshiZhuo,
Bing He; LongjiangDeng, Year: 2021, "Microstructural and columnar growth characteristics of 7YSZ
thermal barrier coatings fabricated by plasma spray physical vapordeposition" , Journal of the
European Ceramic Society.

3. Xiaofeng Zhang; Chao Wang; Ruijun Ye; Chunming Deng; Xinghua Liang; Zigian Deng;
ShaopengNiu; Jinbing Song; Guo Liu; Min Liu; Kesong Zhou; Jian Lu; Junli Feng, Year: 2020,
"Mechanism of vertical crack formation in Yb2SiO5 coatings deposited via plasma spray- physical
vapor deposition”, Journal of Materiomics, Vol: 6.

4. Cong Zhao; Wenting He; Liangliang Wei; HongboGuo, Year: 2019, "Microstructures of La2Ce207
coatings produced by plasma spray-physical vapor deposition”, Journal of the European Ceramic

Society.

Page 577 of 579



ISSN (Online): 2583-7052

International Journal of Advanced Trends in Engineering and Management (IJATEM)
PP. 574-579

Article Title: Review on Spray Coating Techniques
5. Qian Deng; Jie Mao; Min Liu; Chun-Ming Deng; Jing-Tao Ma, Year: 2019, "Regional
characteristic of 7YSZ coatings prepared by plasma spray-physical vapor deposition technique”, Rare
metals.
6. R. Kamal Jayaraj; S. Malarvizhi; V. Balasubramanian, Year: 2018, "Optimizing the micro-arc
oxidation (MAO) parameters to attain coatings with minimum porosity and maximum hardness on the
friction stir welded AA6061 aluminium alloy welds", Defence Technology.
7. A. Simimol; S. Prasanna Kumar; Shivnath Kumar; Manik Kumar Das; A. Lalu Alex,
SaketKhandekar; U. Shanmuganathan; and Meduri Ravi, Year: 2019, "Electrodeposition of Cesium
for Efficient Explosive Emission Carbon Fiber Cathodes", IEEE Transactions On Plasma Science, Vol:
47, no: 8.
8. SabarisonPandiyarajana; Zhao Chen Liu; Ai-HoLiaoc; MuthusankarGanesanb; Sheng-Tung Huang;
Chen-Ta Lee; Ho-Chiao Chuang, Year: 2021, "High-performance anti-corrosion behavior of graphene
oxide decorated nickel coating by novel ultrasonic-assisted supercritical-CO2 electrode position
approach", ElectrochimicaActa, Vol: 387.
9. Mohammed N. Khan; Sohail Shah; Tariqg Shamim, Year: 2020, "Investigation of operating
parameters on high-velocity oxyfuel thermal spray coating quality for aerospace applications", The
International Journal of Advanced Manufacturing Technology.
10. Haihua Yao; Zheng Zhou; YunfeiXue; Zhenlu Zhou; Zhen Tan; Dingyong He; Benpeng Wang; Lu
Wang, Year: 2019, "Microstructure and thermal conductivity of wire-arc sprayed FeCrNbBSiC
amorphous coating”, Journal of Alloys and Compounds, Vol: 788.
6. R. Kamal Jayaraj; S. Malarvizhi; V. Balasubramanian, Year: 2018, "Optimizing the micro-arc
oxidation (MAO) parameters to attain coatings with minimum porosity and maximum hardness on the
friction stir welded AA6061 aluminium alloy welds", Defence Technology.
7. A. Simimol; S. Prasanna Kumar; Shivnath Kumar; Manik Kumar Das; A. Lalu Alex,
SaketKhandekar; U. Shanmuganathan; and Meduri Ravi, Year: 2019, "Electrodeposition of Cesium
for Efficient Explosive Emission Carbon Fiber Cathodes"”, IEEE Transactions On Plasma Science, Vol:
47, no: 8.
8. SabarisonPandiyarajana; Zhao Chen Liu; Ai-HoLiaoc; MuthusankarGanesanb; Sheng-Tung Huang;
Chen-Ta Lee; Ho-Chiao Chuang, Year: 2021, "High-performance anti-corrosion behavior of graphene
oxide decorated nickel coating by nowvel ultrasonic-assisted supercritical-CO2 electrodeposition

approach”, ElectrochimicaActa, VVol: 387.

Page 578 of 579



ISSN (Online): 2583-7052

International Journal of Advanced Trends in Engineering and Management (IJATEM)
PP. 574-579

Article Title: Review on Spray Coating Techniques

9. Mohammed N. Khan; Sohail Shah; Tarig Shamim, Year: 2020, "Investigation of operating
parameters on high-velocity oxyfuel thermal spray coating quality for aerospace applications”, The
International Journal of Advanced Manufacturing Technology.

10. Haihua Yao; Zheng Zhou; YunfeiXue; Zhenlu Zhou; Zhen Tan; Dingyong He; Benpeng Wang; Lu
Wang, Year: 2019, "Microstructure and thermal conductivity of wire-arc sprayed FeCrNbBSiC
amorphous coating”, Journal of Alloys and Compounds, Vol: 788.

10. Haihua Yao; Zheng Zhou; YunfeiXue; Zhenlu Zhou; Zhen Tan; Dingyong He; Benpeng Wang; Lu
Wang, Year: 2019, "Microstructure and thermal conductivity of wire-arc sprayed FeCrNbBSiC

amorphous coating”, Journal of Alloys and Compounds, Vol: 788.

Page 579 of 579



