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Abstract

Situ matrix composite can more be expensive than other materials. It is less cost effective for certain
applications. Situ matrix composite knows the high strength to weight ratio. It may be prone to cracking,
delimitation of other forms of damage over time. Situ matrix composite can be more difficult in process than
other materials. It is requiring for the specialized requirements and expertise in the situ matrix composite. This
can make it more challenging and more consuming to manufacture products using these materials. Overall the
situ matrix composite typically out weight the potential side effects for many applications. High cost situ matrix
composite can be more expensive to produce than traditional materials due to the complexity of the
manufacturing process and the need for specialized equipment. The manufacturing process for the situ matrix
composites can be complex and difficult to control, leading to variations in the material properties. Limited of
the design flexibility for the situ matrix composites are typical made in specific shape. This is why, which can
limit their design flexibility compare to other materials that can be easily molded or form.
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Aluminium-Titanium Diboride (Al-tib2) in-situ matrix

composite synthesis and characterization, and study of

tribological and mechanical properties

1. Introduction

The Synthesis and characterization of Al-TiB2 In-
situ matrix composites involves the creation of a
composite material consisting of aluminum. Al as
the matrix and titanium dioxide as the
reinforcement phase [1]. The in situ synthesis
process involves the simultaneous formation of the
matrix and the reinforcement phases within the

Section A-Research paper

composite material. The synthesis process involves
the preparation of the starting materials and their
making in the appropriate ratios [2]. The mixture of
then subjected to a high energy milling process to
promote the formation of the desired composite
structure. The resulting powder is the consolidated
into a solid composite material using techniques.
Such as hot pressing in or spark plasma sintering.
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Figure 1: Situ matrix complex

The characterization of AI-TiB2 In-situ matrix
composites involves the analysis of the
microstructure. Mechanical properties are the tribo-
logical behavior of the material [4]. The situ matrix
composites techniques are such as scanning
electron microscopy, x-ray diffraction, and energy
dispersive spectroscopy. It can be use to analyze
the microstructure and phase composition of the
composite material. Mechanical testing such as
hardness, tensile and compressive strength can be
performed in determine the mechanical properties
of the composite material. The study of tribe-
logical and mechanical properties is the Ai Tib2 in
situ matrix [6]. It can composites of help in
understanding the behavior of the material under
different loading and environmental conditions.

Objectives

e To composite a aluminum metal of a with a
high strength and high specific stiffness

e To use in saving weight for long term
application in the AI-TiB2 In-situ matrix
composites

e To the use of side effects in Al-TiB2 In-situ
matrix composites

Eur. Chem. Bull. 2023, 12 (S3), 1556 — 1562

e To specialized application in such areas
like cutting  tools, wear resistant  of
coatings, crucibles, neutron absorbers resistant
armor

e To use vapor coating aluminum for the
evaporate boat

e To analyze the disadvantage of the use of Al-
TiB2 In-situ matrix composites

e To use the structural titanium metal for the
increase of oxidation resistance

2. Methodology

In situ matrix composites are form by the creation
of a metal matrix with a ceramic reinforcement
material. In the case of Al Tib2 in situ matrix
composites aluminum is the metal matrix and
titanium dioxide [8]. It is the ceramic
reinforcement material in the Al Tib2 in situ matrix
composition. The synthesis of Al Tibu 2 in the
matrix composite involves the following steps.
Preparation of tibu powder is the synthesized by a
reaction between titanium and boron in a furnace
under an inert atmosphere.
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Figure 2: Composite of situ matrix complex

(Source: 5)

Matrix of the tibu powder is with molten
aluminum. The tib2 powder is mix with molten
aluminum in form a homogeneous mixture.
Reaction between tib2 and molten aluminum the
mixture was heat to a temperature above the
melting point of the aluminum [11]. This reaction
occurs between tib2 and aluminum to form Al
Tib2 situ matrix composites are casting of the
composites in a desired shape. The characteristics
in Al tib2 composites are following in such
techniques. Scanning electronic microscopy is use
to observe the microstructure of the composites
[12]. X-ray diffraction is use to identify the phases
present in the composites. Transmission electron is
use in study the crystal structure and morphology
of the composites. Hardness and wear tests are
perform to evaluate the mechanical and tribological
properties of the composites.

Composite A aluminum metal of a with a high
strength and high specific stiffness

Composite material made with aluminum matrix
can offer superior properties compared to pure
aluminum. One example in aluminum reinforced
with ceramic particles or fibers [9]. This is the can
strength, stiffness and wears resistance of the
material. Others types of composites include
aluminum reinforce with carbon fibers, glass fibers,
or other material such as titanium. These
composites can also improve the mechanical
properties of aluminum [12]. Such as strength,
durability, and resistance to corrosion. Aluminum
matrix composite can be manufacture using various
techniques. Such as casting, powder metallurgy and
infiltration.
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Figure 3: Composite of aluminum metal

The specific manufacturing process used depends
on the desired properties and the intended
applications of the composite materials. Overall
aluminum matrixes composites are promising class

Eur. Chem. Bull. 2023, 12 (S3), 1556 — 1562

of materials that can offered improve performance.
There are various industry such as aerospace,
automobile and electronics in the situ matrix
complex [15]. Aluminum metal is a chemical
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element with the symbol of Al and its atomic
number is 13. It is a lightweight, silvery white, soft,
ductile metal[12]. However, pure aluminum is not
commonly use in construction or other applications
due to its low strength and hardness. Instead,
composite materials made of aluminum are often
used to provide strength and durability. One
popular composite material made of aluminum is
aluminum composite panel, which is used
extensively in the construction [14]. In industry
aluminum is the lightweight, durable and fire
resistance properties.

Section A-Research paper

Use the Side Effects in Al-Tib2 in-Situ Matrix
Composites

Situ matrix composite is a type of composite
material made by combining a matrix material.
Such as epoxy or thermoplastic with reinforce
fibers. The materials used in the situ matrix
composites such as resin and fibers can release
hazardous  chemicals [12]. During the
manufacturing process or when the composite is
damaged.

Figure 3: Side effect on situ matrix composite in human body

These can pose a health risk to the workers who
handle the materials or people who meet it. The
production of the situ matrix composite can have
an environmental impact due to the use of non-
renewable resources and the release of pollutants
into the air and water.

Disadvantage of the Use of Al-Tib2 in-Situ
Matrix Composites

situ matrix composite have several advantages ,
including high strength to weight ratio, corrosion
resistance and low thermal expansion coefficient.
However, there are also some disadvantages

associated with their use. One major advantage is
their high cost use of situ matrix [8]. Situ matrix
composite involves complex and specialized
techniques, which can drive up cost of production.
Additionally the cost of raw materials used in the
production the situ matrix complex. The
composites of situ matrix can be expensive,
particularly advanced materials such as ceramic
matrix composites [7]. Another advantage is there
susceptibility to damage from impact and
mechanical stresses. While situ matrix composites
are strong and stiff.
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They can be brittle and prone to cracking or facture
when subjected to impact and high stresses [11].
This can limit their high use in application where
they may be exposing to such conditions.
Furthermore, the properties of situ matrix
composite can also be affecting by temperature and
environmental conditions.

Vapor Coating Use of Aluminum
Vapor coating also known as physical vapor
deposition. A thin film is deposit on a substrate

Section A-Research paper

material by evaporating a solid metal or alloy in a
vacuumed chamber [5] in proceeds. Aluminum is a
commonly used in a material to vapor coating due
to is unique properties. Such as being lightweight,
corposant resistance, and having a high thermal
conductivity. Aluminum vapor coating often used
to in wvarious industry, including aerospace,
Automobile and electronic industry [9]. Aluminum
coated components are used in spacecraft and
satellite application due to their ability withstand
harsh environment and extreme temperature.
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Figure 5: Vapor coating of aluminium

In the automobile industry aluminum, vapor
coating is use on engine components. Such as
pistons and cylinder are heads to improve their
wear resistance and durability. In the electronics
industry aluminum, coated components are use in
electronic devices. Such as smart phones and
laptops to improve there thermal management and
reduce heat buildup [8]. Overall vapor coating of
aluminum is a versatile process that can be use to
improve the performance and durability of various
materials in a range of industry.

Problem Statement

Situ matrix composites are a type of composite
materials that consists of a ceramic or material
reinforce  with fabrics and particles. These
components  offer  several problems over
conventional materials [15]. It is including high
materials, stiffness, and wear resistance. It is as
well as good thermal and chemical resistance.

3. Conclusion
The properties of the situ matrix composites
depend on the type and volume. Fraction of the

reinforcement of materials is the properties of the
matrix material. Generally, these composites

Eur. Chem. Bull. 2023, 12 (S3), 1556 — 1562

exhibit superior mechanical, thermal, and chemical
properties compared to their constituent material.
The fabrication situ composite can be complex. It is
often involving the multiple steps such as
infiltration, sintering and hot pressing. However,
the new processing such as additive manufacturing
and infiltration casting have made the process
easier, simpler, and most cost effective.

4, References

Dmytro, U., Andrii, M., Oleksii, B., Olena, K.,
Serhii, R., & Tamerlan, S. (2019, April).
Nanostructures in the formation of the
properties of high-current sliding electrical
contacts on the electric rolling stock. In 2019
IEEE 39th International Conference on

Electronics and Nanotechnology
(ELNANO) (pp. 233-236). IEEE. Retrived
from:

http://eadnurt.diit.edu.ua/bitstream/1234567
89/11449/1/Ustimenko_ELNANO_2019.pdf
[Retrieved on: 29/03/2023]

Kusznierewicz, Z., Michatowski, M., Luczak, S.,
Baginski, K., Kabzinski, B., & Zams, M.
(2020). Selection of Polymer Materials for
Micro Slide Bearings With Respect to

1560


http://eadnurt.diit.edu.ua/bitstream/123456789/11449/1/Ustimenko_ELNANO_2019.pdf
http://eadnurt.diit.edu.ua/bitstream/123456789/11449/1/Ustimenko_ELNANO_2019.pdf

Aluminium-Titanium Diboride (Al-tib2) in-situ matrix
composite synthesis and characterization, and study of
tribological and mechanical properties

Minimization of Resistance to Motion. IEEE
Access, 8, 78622-78629. Retrived from:
https://ieeexplore.ieee.org/iel 7/6287639/894
8470/09078738.pdf[Retrieved on:
29/03/2023]

Hlasek, T., Huang, K. Y., Esnoz-Larraya, J.,
Plechagek, V., Durrell, J., Valiente-Blanco,
., & Cardwell, D. A. (2019). Enhanced
mechanical properties of single-domain
YBCO bulk superconductors processed with
artificial holes. IEEE  Transactions on
Applied  Superconductivity, 29(5), 1-4.
Retrived from:
https://www.repository.cam.ac.uk/bitstream/
handle/1810/289076/FINAL%20VERSION.
pdf?sequence=1 [Retrieved on: 29/03/2023]

Gyimah, G. K., Jiang, S., Acakpovi, A., Oman, E.
K., Nyanor, P., & Barber, G. C. (2021,
November). Oil Film Characterization of
PTFE During EHL Point Contact and Pure
Rolling Tribology Tests. In 2021 IEEE 8th
International Conference on Adaptive
Science and Technology (ICAST) (pp. 1-18).
IEEE. . Retrived from:
http://atuspace.atu.edu.gh:8080/bitstream/ha
ndle/123456789/157/0il_Film_Characterizat
ion_of PTFE_During EHL Point_Contact
and_Pure_Rolling_Tribology_Tests.pdf?seq
uence=1&isAllowed=y[  Retrieved on:
29/03/2023]

Zhu, Y., Yang, Y., Wang, Y., Peng, T., Zhang, L.,
& Yang, H. (2020). Localized property
design and gradient processing of a
hydraulic valve body using selective laser
melting. IEEE/ASME  Transactions  on
Mechatronics, 26(2), 1151-1160. . Retrived
from:
https://www.researchgate.net/profile/Yi-
Zhu-
46/publication/343867356_Localized_Prope
rty_Design_and_Gradient_Processing_of a_
ssHydraulic_Valve_Body Using_Selective_
Laser_Melting/links/5f4c5c6ba6fdcc14c5f0e
cfe/Localized-Property-Design-and-
Gradient-Processing-of-a-Hydraulic-Valve-
Body-Using-Selective-Laser-Melting.pdf [
Retrieved on: 29/03/2023]

Xu, H., Peshkin, M. A., & Colgate, J. E. (2020).
How the Mechanical Properties and
Thickness of Glass Affect TPaD
Performance. IEEE Transactions on
Haptics, 13(3), 483-492. Retrived from:
https://ieeexplore.ieee.org/ielaam/4543165/9
180041/9153158-aam.pdf [ Retrieved on:
29/03/2023]

Chaudhary, S., Vryonis, O., Vaughan, A. S,
Andritsch, T., & Feuchter, M. (2022, July).
Dynamic Mechanical Response in Epoxy

Eur. Chem. Bull. 2023, 12 (S3), 1556 — 1562

Section A-Research paper

Nanocomposites  Incorporating  Various
Nano-Silica Architectures. In 2022 IEEE 4th
International Conference on Dielectrics
(ICD) (pp. 86-89). IEEE. Retrived from:
https://eprints.soton.ac.uk/467416/1/Dynami
¢_Mechanical_Response_Epoxy_Nanocomp
osite.pdf [ Retrieved on: 29/03/2023]

Mo, Y., Yang, L., Zou, T., Hou, W., & Liao, R.

(2019). Preparation of composite insulating
paper with decreased permittivity, good
mechanical and thermal properties by
Kevlar/nano cellulose fibrils/softwood pulp
hybrid. IEEE  Access, 7, 104258-104268.
Retrived from:
https://ieeexplore.ieee.org/iel7/6287639/860
0701/08772116.pdf [ Retrieved on:
29/03/2023]

Yu, M., Reddyhoff, T., Dini, D., Holmes, A., &

O’Sullivan, C. (2022). Acoustic emission
enabled particle size estimation via low
stress-varied axial interface shearing. IEEE
Transactions on Instrumentation and
Measurement, 71, 1-10. Retrived from:
https://par.nsf.gov/servlets/purl/10340997 [
Retrieved on: 29/03/2023]

Qian, Z., Zeng, H., Liu, H., Ge, Y., Cheng, H., &

Huang, H. (2022). Effect of Hard Particles
on Magnetic Barkhausen Noise in Metal
Matrix Composite Coatings: Modeling and
Application in Hardness Evaluation. IEEE
Transactions on Magnetics, 58(5), 1-12.
Retrived from:
https://www.researchgate.net/profile/Zhengc
hun-
Qian/publication/358712919 Effect_of hard
_particles_on_magnetic_Barkhausen_noise_
in_metal_matrix_composite_coatings_model
ling_and_application_in_hardness_evaluatio
n/links/626d4d17dc014b4379765328/Effect-
of-Hard-Particles-on-Magnetic-Barkhausen-
Noise-in-Metal-Matrix-Composite-Coatings-
Modeling-and-Application-in-Hardness-
Evaluation.pdf [ Retrieved on: 29/03/2023]

Praslicka, B., Johnson, M., Zamarron, D., Marshall,

A., Hasanpour, S., Gardner, M. C., ... &
Toliyat, H. A. (2021, May). Practical
analysis and design of a 50: 1 cycloidal
magnetic gear with balanced off-axis
moments and a high specific torque for lunar
robots. In 2021 IEEE International Electric
Machines & Drives Conference
(IEMDC) (pp. 1-8). IEEE. Retrived from:
https://labs.utdallas.edu/epl/files/2021/09/M
ultisectionCycloidal.pdf [ Retrieved on:
29/03/2023]

Inoue, K., Okamoto, S., Akiyama, Y., & Yamada,

Y. (2020). Effect of material hardness on
friction between a bare finger and dry and

1561


https://ieeexplore.ieee.org/iel7/6287639/8948470/09078738.pdf
https://ieeexplore.ieee.org/iel7/6287639/8948470/09078738.pdf
https://www.repository.cam.ac.uk/bitstream/handle/1810/289076/FINAL%20VERSION.pdf?sequence=1
https://www.repository.cam.ac.uk/bitstream/handle/1810/289076/FINAL%20VERSION.pdf?sequence=1
https://www.repository.cam.ac.uk/bitstream/handle/1810/289076/FINAL%20VERSION.pdf?sequence=1
http://atuspace.atu.edu.gh:8080/bitstream/handle/123456789/157/Oil_Film_Characterization_of_PTFE_During_EHL_Point_Contact_and_Pure_Rolling_Tribology_Tests.pdf?sequence=1&isAllowed=y
http://atuspace.atu.edu.gh:8080/bitstream/handle/123456789/157/Oil_Film_Characterization_of_PTFE_During_EHL_Point_Contact_and_Pure_Rolling_Tribology_Tests.pdf?sequence=1&isAllowed=y
http://atuspace.atu.edu.gh:8080/bitstream/handle/123456789/157/Oil_Film_Characterization_of_PTFE_During_EHL_Point_Contact_and_Pure_Rolling_Tribology_Tests.pdf?sequence=1&isAllowed=y
http://atuspace.atu.edu.gh:8080/bitstream/handle/123456789/157/Oil_Film_Characterization_of_PTFE_During_EHL_Point_Contact_and_Pure_Rolling_Tribology_Tests.pdf?sequence=1&isAllowed=y
http://atuspace.atu.edu.gh:8080/bitstream/handle/123456789/157/Oil_Film_Characterization_of_PTFE_During_EHL_Point_Contact_and_Pure_Rolling_Tribology_Tests.pdf?sequence=1&isAllowed=y
https://www.researchgate.net/profile/Yi-Zhu-46/publication/343867356_Localized_Property_Design_and_Gradient_Processing_of_a_ssHydraulic_Valve_Body_Using_Selective_Laser_Melting/links/5f4c5c6ba6fdcc14c5f0ecfe/Localized-Property-Design-and-Gradient-Processing-of-a-Hydraulic-Valve-Body-Using-Selective-Laser-Melting.pdf
https://www.researchgate.net/profile/Yi-Zhu-46/publication/343867356_Localized_Property_Design_and_Gradient_Processing_of_a_ssHydraulic_Valve_Body_Using_Selective_Laser_Melting/links/5f4c5c6ba6fdcc14c5f0ecfe/Localized-Property-Design-and-Gradient-Processing-of-a-Hydraulic-Valve-Body-Using-Selective-Laser-Melting.pdf
https://www.researchgate.net/profile/Yi-Zhu-46/publication/343867356_Localized_Property_Design_and_Gradient_Processing_of_a_ssHydraulic_Valve_Body_Using_Selective_Laser_Melting/links/5f4c5c6ba6fdcc14c5f0ecfe/Localized-Property-Design-and-Gradient-Processing-of-a-Hydraulic-Valve-Body-Using-Selective-Laser-Melting.pdf
https://www.researchgate.net/profile/Yi-Zhu-46/publication/343867356_Localized_Property_Design_and_Gradient_Processing_of_a_ssHydraulic_Valve_Body_Using_Selective_Laser_Melting/links/5f4c5c6ba6fdcc14c5f0ecfe/Localized-Property-Design-and-Gradient-Processing-of-a-Hydraulic-Valve-Body-Using-Selective-Laser-Melting.pdf
https://www.researchgate.net/profile/Yi-Zhu-46/publication/343867356_Localized_Property_Design_and_Gradient_Processing_of_a_ssHydraulic_Valve_Body_Using_Selective_Laser_Melting/links/5f4c5c6ba6fdcc14c5f0ecfe/Localized-Property-Design-and-Gradient-Processing-of-a-Hydraulic-Valve-Body-Using-Selective-Laser-Melting.pdf
https://www.researchgate.net/profile/Yi-Zhu-46/publication/343867356_Localized_Property_Design_and_Gradient_Processing_of_a_ssHydraulic_Valve_Body_Using_Selective_Laser_Melting/links/5f4c5c6ba6fdcc14c5f0ecfe/Localized-Property-Design-and-Gradient-Processing-of-a-Hydraulic-Valve-Body-Using-Selective-Laser-Melting.pdf
https://www.researchgate.net/profile/Yi-Zhu-46/publication/343867356_Localized_Property_Design_and_Gradient_Processing_of_a_ssHydraulic_Valve_Body_Using_Selective_Laser_Melting/links/5f4c5c6ba6fdcc14c5f0ecfe/Localized-Property-Design-and-Gradient-Processing-of-a-Hydraulic-Valve-Body-Using-Selective-Laser-Melting.pdf
https://www.researchgate.net/profile/Yi-Zhu-46/publication/343867356_Localized_Property_Design_and_Gradient_Processing_of_a_ssHydraulic_Valve_Body_Using_Selective_Laser_Melting/links/5f4c5c6ba6fdcc14c5f0ecfe/Localized-Property-Design-and-Gradient-Processing-of-a-Hydraulic-Valve-Body-Using-Selective-Laser-Melting.pdf
https://www.researchgate.net/profile/Yi-Zhu-46/publication/343867356_Localized_Property_Design_and_Gradient_Processing_of_a_ssHydraulic_Valve_Body_Using_Selective_Laser_Melting/links/5f4c5c6ba6fdcc14c5f0ecfe/Localized-Property-Design-and-Gradient-Processing-of-a-Hydraulic-Valve-Body-Using-Selective-Laser-Melting.pdf
https://ieeexplore.ieee.org/ielaam/4543165/9180041/9153158-aam.pdf
https://ieeexplore.ieee.org/ielaam/4543165/9180041/9153158-aam.pdf
https://eprints.soton.ac.uk/467416/1/Dynamic_Mechanical_Response_Epoxy_Nanocomposite.pdf
https://eprints.soton.ac.uk/467416/1/Dynamic_Mechanical_Response_Epoxy_Nanocomposite.pdf
https://eprints.soton.ac.uk/467416/1/Dynamic_Mechanical_Response_Epoxy_Nanocomposite.pdf
https://ieeexplore.ieee.org/iel7/6287639/8600701/08772116.pdf
https://ieeexplore.ieee.org/iel7/6287639/8600701/08772116.pdf
https://par.nsf.gov/servlets/purl/10340997
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://www.researchgate.net/profile/Zhengchun-Qian/publication/358712919_Effect_of_hard_particles_on_magnetic_Barkhausen_noise_in_metal_matrix_composite_coatings_modelling_and_application_in_hardness_evaluation/links/626d4d17dc014b4379765328/Effect-of-Hard-Particles-on-Magnetic-Barkhausen-Noise-in-Metal-Matrix-Composite-Coatings-Modeling-and-Application-in-Hardness-Evaluation.pdf
https://labs.utdallas.edu/epl/files/2021/09/MultisectionCycloidal.pdf
https://labs.utdallas.edu/epl/files/2021/09/MultisectionCycloidal.pdf

Aluminium-Titanium Diboride (Al-tib2) in-situ matrix
composite synthesis and characterization, and study of
tribological and mechanical properties

lubricated artificial skin. IEEE Transactions
on Haptics, 13(1), 123-129. Retrived from:
https://www.comp.sd.tmu.ac.jp/hci/shogo_o
kamoto/papers/inoue ToH2020.pdf[
Retrieved on: 29/03/2023]

Schuh, G., Bergweiler, G., Fiedler, F., Bickendorf,
P., & Schumacher, P. (2020, December).
Small series production and geometric
analysis of sheet metal car body parts using
forming tools made of fused filament
fabricated PLA. In 2020 IEEE International
Conference on Industrial Engineering and
Engineering Management (IEEM) (pp. 156-
160). IEEE. Retrived from:
https://www.researchgate.net/profile/Philipp

Bickendorf/publication/348477407_Small_S
eries_Production_and_Geometric_Analysis_
of _Sheet_Metal_Car_Body Parts_Using_Fo
rming_Tools_Made_of Fused_Filament_Fa
bricated_PLA/links/601¢c1f86458515893980
49a4/Small-Series-Production-and-
Geometric-Analysis-of-Sheet-Metal-Car-
Body-Parts-Using-Forming-Tools-Made-of-
Fused-Filament-Fabricated-PLA.pdf [
Retrieved on: 29/03/2023]

Sundararajan, M., & Devarajan, M. (2022, May).
Influence of Tribo-mechanical

Eur. Chem. Bull. 2023, 12 (S3), 1556 — 1562

Section A-Research paper

Characteristics of Advanced EN Coating for
Electronic Packaging Housing. In 2022
IEEE 72nd Electronic Components and
Technology Conference (ECTC) (pp. 2085-
2090). IEEE. Retrived from:
https://www.researchgate.net/profile/Murali
dharan-Sundararajan-
2/publication/361949868 Influence_of Trib
0_
mechanical_Characteristics_of Advanced E
N_Coating_for_Electronic_Packaging_Hous
ing/links/62ce48f0c276426014aafede/Influe
nce-of-Tribo-mechanical-Characteristics-of-
Advanced-EN-Coating-for-Electronic-
Packaging-Housing.pdf [ Retrieved on:
29/03/2023]

Shevchik, S. A., Masinelli, G., Kenel, C,

Leinenbach, C., & Wasmer, K. (2019). Deep
learning for in situ and real-time quality
monitoring in additive manufacturing using
acoustic emission. IEEE Transactions on
Industrial Informatics, 15(9), 5194-5203.
Retrived from:
https://www.dora.lib4ri.ch/empa/islandora/o
bject/empa%3A19811/datastream/PDF2/She
vchik-2019-Deep_learning_for_in_situ-
%28accepted_version%29.pdf [ Retrieved
on: 29/03/2023]

1562


https://www.comp.sd.tmu.ac.jp/hci/shogo_okamoto/papers/inoueToH2020.pdf
https://www.comp.sd.tmu.ac.jp/hci/shogo_okamoto/papers/inoueToH2020.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Philipp-Bickendorf/publication/348477407_Small_Series_Production_and_Geometric_Analysis_of_Sheet_Metal_Car_Body_Parts_Using_Forming_Tools_Made_of_Fused_Filament_Fabricated_PLA/links/601c1f8645851589398049a4/Small-Series-Production-and-Geometric-Analysis-of-Sheet-Metal-Car-Body-Parts-Using-Forming-Tools-Made-of-Fused-Filament-Fabricated-PLA.pdf
https://www.researchgate.net/profile/Muralidharan-Sundararajan-2/publication/361949868_Influence_of_Tribo-mechanical_Characteristics_of_Advanced_EN_Coating_for_Electronic_Packaging_Housing/links/62ce48f0c276426014aafede/Influence-of-Tribo-mechanical-Characteristics-of-Advanced-EN-Coating-for-Electronic-Packaging-Housing.pdf
https://www.researchgate.net/profile/Muralidharan-Sundararajan-2/publication/361949868_Influence_of_Tribo-mechanical_Characteristics_of_Advanced_EN_Coating_for_Electronic_Packaging_Housing/links/62ce48f0c276426014aafede/Influence-of-Tribo-mechanical-Characteristics-of-Advanced-EN-Coating-for-Electronic-Packaging-Housing.pdf
https://www.researchgate.net/profile/Muralidharan-Sundararajan-2/publication/361949868_Influence_of_Tribo-mechanical_Characteristics_of_Advanced_EN_Coating_for_Electronic_Packaging_Housing/links/62ce48f0c276426014aafede/Influence-of-Tribo-mechanical-Characteristics-of-Advanced-EN-Coating-for-Electronic-Packaging-Housing.pdf
https://www.researchgate.net/profile/Muralidharan-Sundararajan-2/publication/361949868_Influence_of_Tribo-mechanical_Characteristics_of_Advanced_EN_Coating_for_Electronic_Packaging_Housing/links/62ce48f0c276426014aafede/Influence-of-Tribo-mechanical-Characteristics-of-Advanced-EN-Coating-for-Electronic-Packaging-Housing.pdf
https://www.researchgate.net/profile/Muralidharan-Sundararajan-2/publication/361949868_Influence_of_Tribo-mechanical_Characteristics_of_Advanced_EN_Coating_for_Electronic_Packaging_Housing/links/62ce48f0c276426014aafede/Influence-of-Tribo-mechanical-Characteristics-of-Advanced-EN-Coating-for-Electronic-Packaging-Housing.pdf
https://www.researchgate.net/profile/Muralidharan-Sundararajan-2/publication/361949868_Influence_of_Tribo-mechanical_Characteristics_of_Advanced_EN_Coating_for_Electronic_Packaging_Housing/links/62ce48f0c276426014aafede/Influence-of-Tribo-mechanical-Characteristics-of-Advanced-EN-Coating-for-Electronic-Packaging-Housing.pdf
https://www.researchgate.net/profile/Muralidharan-Sundararajan-2/publication/361949868_Influence_of_Tribo-mechanical_Characteristics_of_Advanced_EN_Coating_for_Electronic_Packaging_Housing/links/62ce48f0c276426014aafede/Influence-of-Tribo-mechanical-Characteristics-of-Advanced-EN-Coating-for-Electronic-Packaging-Housing.pdf
https://www.researchgate.net/profile/Muralidharan-Sundararajan-2/publication/361949868_Influence_of_Tribo-mechanical_Characteristics_of_Advanced_EN_Coating_for_Electronic_Packaging_Housing/links/62ce48f0c276426014aafede/Influence-of-Tribo-mechanical-Characteristics-of-Advanced-EN-Coating-for-Electronic-Packaging-Housing.pdf
https://www.researchgate.net/profile/Muralidharan-Sundararajan-2/publication/361949868_Influence_of_Tribo-mechanical_Characteristics_of_Advanced_EN_Coating_for_Electronic_Packaging_Housing/links/62ce48f0c276426014aafede/Influence-of-Tribo-mechanical-Characteristics-of-Advanced-EN-Coating-for-Electronic-Packaging-Housing.pdf
https://www.researchgate.net/profile/Muralidharan-Sundararajan-2/publication/361949868_Influence_of_Tribo-mechanical_Characteristics_of_Advanced_EN_Coating_for_Electronic_Packaging_Housing/links/62ce48f0c276426014aafede/Influence-of-Tribo-mechanical-Characteristics-of-Advanced-EN-Coating-for-Electronic-Packaging-Housing.pdf
https://www.dora.lib4ri.ch/empa/islandora/object/empa%3A19811/datastream/PDF2/Shevchik-2019-Deep_learning_for_in_situ-%28accepted_version%29.pdf
https://www.dora.lib4ri.ch/empa/islandora/object/empa%3A19811/datastream/PDF2/Shevchik-2019-Deep_learning_for_in_situ-%28accepted_version%29.pdf
https://www.dora.lib4ri.ch/empa/islandora/object/empa%3A19811/datastream/PDF2/Shevchik-2019-Deep_learning_for_in_situ-%28accepted_version%29.pdf
https://www.dora.lib4ri.ch/empa/islandora/object/empa%3A19811/datastream/PDF2/Shevchik-2019-Deep_learning_for_in_situ-%28accepted_version%29.pdf

