Pre prints.org

Article Not peer-reviewed version

Role of Working Pressure and
Deposition Power on the Tribological
Performance of TIAIN Thin Films

Kamlesh V. Chauhan , Sushant Rawal i , Nicky P. Patel , Dattatraya Subhedar, Vandan V. Vyas

Posted Date: 22 May 2026
doi: 10.20944/preprints202605.1513.v1

Keywords: tribology; friction; wear; sputtering; titanium aluminum nitride; thin films

Preprints.org is a free multidisciplinary platform providing preprint service
that is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC, OpenAlex.

Copyright: This open access article is published under a Creative Commons CC BY 4.0
license, which permit the free download, distribution, and reuse, provided that the author
and preprint are cited in any reuse.



https://sciprofiles.com/profile/2498073
https://sciprofiles.com/profile/2934406
https://sciprofiles.com/profile/3066376
https://sciprofiles.com/profile/2744494
https://sciprofiles.com/profile/3476892
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 22 May 2026 d0i:10.20944/preprints202605.1513.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article

Role of Working Pressure and Deposition Power on
the Tribological Performance of TiAIN Thin Films

Kamlesh V. Chauhan **, Sushant Rawal 2>*, Nicky P. Patel 1, Dattatraya Subhedar !
and Vandan V. Vyas 3

1 CHAMOS Matrusanstha Department of Mechanical Engineering, Chandubhai S. Patel Institute of
Technology (CSPIT), Charotar University of Science and Technology (CHARUSAT), Changa-388421,
Gujarat, India

2 McMaster Manufacturing Research Institute (MMRI), Department of Mechanical Engineering, McMaster
University, 1280 Main Street West, Hamilton, ON L854L7, Canada

3 L.J. Institute of Engineering and Technology, L.J. University, Ahmedabad

Correspondence: kamleshchauhan.me@charusat.ac.in (K.V.C.); sushant@mcmaster.ca (S.R.)

Abstract

Application of Titanium Aluminium Nitride (TiAIN) coatings on brass surfaces was accomplished
using magnetron sputtering. Within the scope of this study, we evaluate the ways in which alterations
to the sputtering power and working pressure influence the tribological and structural attributes of
TiAIN films. For the purpose of analysing the surface morphology of the TiAIN coating, the scanning
electron microscope (SEM) method was utilised. There was a progressive rise in the strength of the
TiAIN coating's (103) and (107) peaks in each of the variations. An analysis was conducted to evaluate
the tribological properties of the TiAIN coating using a pin-on-disc tribometer. The study involved
varying the speeds, loads, and sliding lengths. The wear rates of brass pins coated with TiAIN ranged
between 1.03x10?% and 5.87x10* mm?/Nm, depending on the load, sliding distance, and speed.
Conversely, TiAIN-coated brass pins prepared at varying power showed wear rates ranging from
1.83x104 to 5.87x104 mm3/Nm.

Keywords: tribology; friction; wear; sputtering; titanium aluminum nitride; thin films

1. Introduction

Coating technologies are essential to many parts of our daily life. Modern coatings and films
have several potential uses, from consumer apparel and pharmaceuticals to industrial machinery,
automobiles and building components [1]. A thin film or coating applied on bulk materials or other
surfaces can provide protection, enhance their properties, or impart new functions and attributes.
Among these features and functions include the ability to prevent ice, hydrophobicity, and
microbiological contamination [2-4]. A major emphasis in modern industrial systems is on
developing and fabricating materials with decreased wear characteristics and a coefficient of friction
that may be used in a variety of operating applications. The substantial requirement for friction
prevention and wear protection in industry has led to a stratospheric rise in coating technology.
Innovations in enabling technologies have increased the requirement for innovative coatings with
satisfactory mechanical properties and tribological performance.

Several sectors make extensive use of metal nitride coatings made of titanium, namely TiN.
These industries include tool production, medical implant, aerospace engineering, and vehicle
manufacture. The possible explanation for these coatings' widespread usage is their extraordinary
attributes, including outstanding resistance to wear, reduction in friction capabilities, resistance to
corrosion, and significant hardness. Several methods are utilised when applying these coatings, such
as magnetron sputtering, chemical vapour deposition, and other comparable processes [5-10]. There
has been significant research and commercial attention in recent years towards the development of
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advanced ternary nitride coatings. The focus on this matter arises from the necessity to improve
coating attributes such a higher melting temperature, better resistance to wear and corrosion, and a
higher hardness, among other factors. Adding a third element, such as aluminium (Al), molybdenum
(Mo), vanadium (V), etc., to titanium nitride (TiN) has been noted that the wear resistance of the
resultant films is improved and the friction is reduced [11-13]. The introduction of a small quantity
of the third chemical causes changes in the structure, composition, and bonding properties of the film
coating [14,15].

The use of titanium aluminium nitride (TiAIN) films has increased because of their many
desirable mechanical properties, including their high hardness, resistance to wear, and resistance to
corrosion [16]. There are a number of additional benefits to using TiAIN films [17]. TIAIN possesses
both a high conductivity coefficient and a low thermal expansion coefficient [18]. Among the many
fields that make use of these coatings is the semiconductor device industry, where they prevent
damage to semiconductor devices by acting as an electrode barrier [19]. Bioimplant coatings made of
TiAIN sheets are another bio application usage [20]. The use of DMLS (direct metal laser sintered)
technology to produce titanium implants is a recent development in the field of biomedicine [21]. The
medical area is still making use of alloys based on cobalt and nickel, although titanium and its alloys
are quickly gaining popularity [22-24].

TiAIN is a ternary nitride coating that provides important technological significance in many
different kinds of functions, including high temperature wear resistance due to its high oxidation
resistance. Greater chemical stability controls the oxidation resistance of TiAIN, which is superior
than coatings established of binary nitrides like AIN and TiN. At room temperature, TiN is present
in this material as a rock salt structure with metallic conductivity. On the other hand, at high pressure,
AIN can form a metastable rock salt structure after crystallising in a wurtzite structure. TiAIN is the
result of Al being incorporated into the face centred cubic (fcc) TiN structure on Ti sites. The hardness,
high temperature oxidation resistance, and durability against wear of the TiAIN alloy are all
improved by structural refinement. The exceptional hardness of TiN serves as a barrier against wear
and tear while sliding. On the other hand, materials with a soft phase such as AIN are advantageous
when it comes to achieving a low friction coefficient. Furthermore, the friction and wear
characteristics get intricate when many compositions and phases are present within the TiAIN
coatings [25].

There is a scarcity of published research that corresponds to the investigation of a number of
features of coatings made of titanium aluminium nitride (TiAIN). TiAIN coatings were intended to
be developed on brass substrates by the use of the reactive magnetron sputtering process, which was
the objective of this investigation. This research initiative is meant to study the impact of pressure as
well as change in titanium power on the tribological and structural characteristics of TiAIN coatings.
Brass pins are relatively soft and reducing the wear rate of such materials can find its uses in various
applications.

2. Materials and Methods

In a cylindrical vessel that was custom-made by Excel Instruments, India, titanium aluminum
nitride (TiAIN) films were applied utilizing DC magnetron sputtering. During the sputtering process,
a 50.8 mm diameter titanium and aluminium target of 99.99% purity was employed. At first, the
cylinder was drained to a pressure of roughly 6 x 10-* Pa using a turbo molecular pump assisted by
a rotary pump. Afterwards, the cylinder was loaded with argon and nitrogen gas with an excellent
purity, specifically 99.99%. Gas flow was regulated and maintained at a consistent rate using a mass
flow controller (MFC) (ALICAT instruments, USA). For the first set of samples sputtering pressure
was adjusted in the range of 1, 1.5, 3, and 5 Pa (sample name AlP1, AlIP1.5, AIP3, and AIP5) while
target power for titanium and aluminium was maintained at 450 and 275 W respectively, while for
the next set of samples titanium power was changed from 275, 350, 400, and 450 W (sample name
AlTi275, AlTi350, AlTi400, and AlTi450) while the aluminium power was fixed at 275 W respectively.
Target to substrate distance was 50 mm, deposition period was 60 minutes, and substrate
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temperature was maintained at 500 °C for all depositions. The N2:Ar gas ratio, expressed in standard
cubic centimetres, was fixed at 08:32.

Utilizing a Bruker X-ray diffractometer (Model D2 Phaser) equipped with Cu-Ka radiation at a
wavelength of 1.54 A, the texture evolution of TiAIN coatings was evaluated. The SEM (Scanning
Electron Microscope) was used to analyse the microstructure of the coatings, the model used for this
analysis was the EVO-18, manufactured by ZEISS. A pin-on-disc tribometer (Ducom) was used to
conduct wear and friction testing under ambient conditions, avoiding the use of lubricant. The
experimental setup used in the testing was a pin-on-disc tribological system. The utilized pin was 30
mm in height and 12 mm in diameter; it was constructed of brass (grade 1, IS-3). It came into contact
with a disk that was 8 mm in height and 165 mm in circumference. Brass pins, both uncoated and
coated with TiAIN, were subjected to a tribological test by rotating on a disc of 60 HRc EN-31
hardened steel (BS 970-1955). The experiment was conducted under ambient conditions. The load
values employed were 10, 20, 30, and 40 N, all falling within the acceptable range. During the sliding
condition, the length of the course covered ranged from 628 to 785 meters.

3. Results and Discussion

X-ray diffractometer was utilized to assess the changes in texture of TiAIN films. Figure 1(a)
illustrates XRD patterns of TiAIN coatings fabricated at various deposition pressures, specifically 1,
1.5, 3, and 5 Pa. It is evident that all of the samples that are coated with TiAIN coating include
orientations that are correspondingly (103) and (107). As the deposition pressure decreases from 5 Pa
to 1 Pa, the strength of the (103) and (107) peaks improve. At a pressure of 1 Pa, the XRD patterns
reveal the existence of orientations (100), (103), and (107). Ait-Djafer et al. (2015) conducted a research
where they analyzed the XRD patterns at 40 mTorr. Their findings revealed the existence of TiN with
a face-centered cubic (fcc) structure and hexagon AIN patterns. The detection of AIN in a hexagonal
crystal structure is only observed under a pressure of 40 mTorr, with a specific orientation of (1 0 0).
At a pressure of 30 mTorr, the hexagonal close-packed (hcp) phase of aluminum nitride (AIN) is not
present, and only the face-centered cubic (fcc) structure of AIN can be observed. The crystallographic
planes obtained were (111), (200), (220), and (311). The TiAIN films have a cubic crystal structure with
a (111) orientation at a pressure of 20 mTorr [26].
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Figure 1. XRD patterns of titanium aluminum nitride (TiAIN) films coated at varied (a) pressure and (b) titanium

power.

Figure 1(b) displays the XRD patterns of TiAIN films that were deposited with various titanium
power levels of 275, 350, 400, and 450 W. The TiAIN coating exhibits peaks at (100), (103), and (107)
across all power variations. When the power is elevated from 275 to 450 W, there is an observed rise
in the intensity of the (103) and (107) peaks. The number of atoms expelled and reaching the surface
increased as the coating power increased, thus impacting the bombardment of high-energy particles

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202605.1513.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 22 May 2026 d0i:10.20944/preprints202605.1513.v1

4 of 11

on the expanding thin layer. These components give the depositing atoms thermal energy, which
promotes their mobility on the substrate and, in turn, improves the crystal structure of the coatings
that are produced. When the working pressure was adjusted from 1 Pa to 5 Pa, the coating shown a
growth orientation preference of (103), as indicated by the X-ray diffraction (XRD) graphs depicted
in Figure 1(a).

Additionally, the coating displayed a thick, homogeneous, uniform, and highly compact
structure, as observed in the SEM images presented in Figures 2(a) to 2(d). Figures 2(e) to 2(h) depict
the morphology of TiAIN films that were developed at different target powers. The SEM images
reveal that the TiAIN coatings exhibit a homogeneous, crack-free, and circular surface across all
samples. Conventional sputtered (Ti,AI)N coatings typically exhibit a smoother and columnar
structure, devoid of macroparticles.

The experiment revealed that size of crystallites in TIAIN coatings reduced from 22 nm to 8 nm
when the deposition pressure climbed from 1 to 5 Pa which was studied using Scherrer's equation
[27] , as seen in Figure 3(a). Bobzin et. al. (2007) conducted a study on the relationship between
hardness and grain size of deposited coatings. Their findings indicate that coatings with smaller
crystallite size tend to exhibit higher hardness [28].
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Figure 2. SEM images of TiAIN coatings deposited by various pressures (a) 1, (b) 1.5, (c) 3, and (d) 5 Pa and
various power levels (e) 275 W, (f) 300 W, (g) 400 W, and (h) 450 W.
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Figure 3. Average crystallite size of titanium aluminum nitride (TiAIN) coatings deposited at different (a)

pressure and (b) Titanium power.

The size of the crystallite was determined by the Scherrer equation (1). The formula used to
calculate the size was [29]:

0942
- AwcosOp

(D)

where Os represents Bragg angle, Aw is the peak’s FWHM, A represents wavelength and D is the
average size of crystallite.

The developed coatings' crystallite size improved as the titanium target power was raised. The
range of crystallite size as seen in Figure 3(b), exhibits variation between 9 nm and 29 nm. This
variation is observed when the target power of titanium is raised from 275 W to 450 W.

The principal aim of tribological research is to foster the development of surface designs that
efficiently restrict or control the ratio of friction as well as wear. Empirical evidence has substantiated
the existence of a direct proportionality between the force of friction and the load being applied. The

coefficient of friction, represented by Equation (2), quantifies this relationship [30].
F
U= W .. (2)

where "u" for the coefficient of friction (COF), "W" for the applied load, and "F" stands for the
frictional force.

Figures 4(a) and 4(b) display the friction coefficients of brass pins, both untreated and coated
with TiAIN, at deposition pressures of 1 Pa and 5 Pa, respectively. Figure 4(a) demonstrates a
consistent reduction in friction coefficients as the weight increases. Coefficients of friction for the
untreated brass pin declined from 0.287 to 0.22 under a load ranging from 10 to 40 N. Depending on
the load applied, the friction coefficient of the AlIP1 and AIP5 coatings in the sample ranges from 0.195
to 0.24. The coefficient of friction of the AIP1 coating decreased from 0.24 to 0.20 when the load was
increased from 10 to 40 N. Similarly, the AIP5 coating reduces the coefficient of friction from 0.23 to
0.19. When exposed to a force of 40 N, the sample AIP5 exhibits a minimum coefficient of friction
value of 0.19. The relationship between sliding lengths and the coefficient of friction under a force of
10 N is shown in Figure 4(b). In light of the findings from the experiments, when the sliding distance
increases, the coefficients of friction for brass pins that are uncoated and those that are coated with
TiAIN show an increasing tendency. As the sliding distance increases, the friction coefficient of an
uncoated brass pin goes up from 0.287 to 0.321. Depending on the sliding distance, the friction
coefficients of the AIP1 and AIP5 coatings in the sample range from 0.235 to 0.28. Slide distances
between 628 and 785 m show an increase in the coefficient of friction for the AIP1 coating sample,
from 0.24 to 0.28. Similarly, for sample AIP5 coating, the coefficient of friction increases from 0.235 to
0.265.
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Figure 4. Comparison of uncoated and TiAIN-coated (at various pressure 1 and 5 Pa) brass pins with respect to

coefficient of friction (COF) under varying (a) loads and (b) sliding distances.

The sliding distance and load affect the frictional coefficient of untreated and TiAIN-coated brass
pins coated at titanium target power of 275 and 450 W, respectively, as illustrated in Figure 5(a) and
(b). Coefficients of friction decrease with increasing load, as seen in Figure 5(a). Under a load increase
from 10 to 40 N, the uncoated brass friction coefficients dropped from 0.287 to 0.22. The sample's
AlTi275 and AlTi450 coatings exhibit a friction coefficient ranging from 0.19 to 0.23 under different
loads. The AlTi275-coated sample's coefficient of friction decreased from 0.22 to 0.19 as the load was
raised from 10 to 40 N. The coefficient of friction also dropped from 0.23 to 0.19 for the sample with
the AlTi450 coating. Under a 10 N load, the correlation between sliding lengths and friction coefficient
is shown in Figure 5(b). The friction coefficients of bare and TiAIN-coated brass pins vary with power
levels, as seen in the figures, particularly at 275 and 450 W. There is a positive link between the
coefficients and the increasing sliding distance. Uncoated brass pins have friction coefficients ranging
from 0.287 to 0.321, which rises with increasing sliding distance. Depending on the sliding distance,
the sample's AlTi275 and AlTi450 coatings exhibit friction coefficients ranging from 0.20 to 0.26. As
the sliding distance is increased from 628 to 785 m, the coefficient of friction for the AlTi275 coating
sample goes up from 0.22 to 0.24. The Al-Ti450 coated sample also shows an increase in coefficient of
friction, going from 0.23 to 0.26. After the contact time has passed, the TiAIN coating clearly has lower
friction coefficients than the exposed brass.
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Figure 5. Comparison of uncoated and TiAIN-coated (at various power level at 450 and 275 W) brass pins with

respect to coefficient of friction (COF) under varying (a) loads and (b) sliding distances.

The normal load and coefficient of friction are inversely related in the observed range. Because

surface roughness increases and wear debris accumulates at a substantial rate, friction decreases as

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202605.1513.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 22 May 2026 d0i:10.20944/preprints202605.1513.v1

7 of 11

normal load increases. The friction coefficient exhibits a slight increase as the sliding distance
increases. This phenomenon arises from the heat generated at the asperities formed by the sliding
contact between two materials. As a result, the temperature increases at the surfaces where friction
occurs between these materials, thereby impacting various material properties such as stress,
adhesion, and transfer behaviour.

The degree of wear noticed is dependent on several elements, including the surface's hardness,
the applied load, and the distance traversed when sliding. The wear volume loss calculation is done
using equation (3) as shown below [31]:
y=2 ..(3)

H

where "X" is the sliding distance, "L" is the load, "H" is the surface hardness, and "c" is a non-
dimensional constant.

The rate of wear is determined using Equation (4) shown below [32]:
wearxnxd? mm3
4xLoadxSD Nm -(4)

where "SD" stands for sliding distance and "d" for the pin's diameter.

Wear rate =

Figure 6(a) depicts the correlation between the load applied and the rate at which brass pins
wear, both untreated and coated with TiAIN, under varying deposition pressures of 1 Pa and 5 Pa.
When subjected to the same circumstances of wear, it is evident that the amount of degradation of an
untreated brass pin is greater in comparison to that of a TiAIN treated brass pin. Under different
loads, the AIP1 and AIP5 coatings, along with the brass pin, experience wear rates ranging from
1.03x10-3 to 5.87x10-4 mm3/Nm. For an uncoated brass pin, increasing the load from 10 N to 40 N
causes the wear rate to go from 3.51x10-4 to 5.87x10-4 mm3/Nm. Wear rates for samples coated with
AlIP1 and AIP5 also rise, from 2.37x10-4 and 5.18x10-4 mm3/Nm and 2.17x10-4 and 5.05x10-4
mm3/Nm, respectively. The graph illustrates that the rate of wear rises in correlation with an increase
in the typical load. This phenomenon occurs because when the applied load rises, frictional heat is
generated at the site of contact, leading to a loss in the strength of materials. Figure 6(b) depicts the
influence of the distance over which the brass pins slide on the rate at which they wear down. This
applies to both the pins that are not coated and those that are coated with TiAIN. The specimens
utilized for this investigation were AIP1 and AIP5. The uncoated brass pin demonstrates an increase
in wear rate from 3.51x10-4 to 1.2x10-3 mm3/Nm as the sliding distance is extended. The rate of wear
for the AIP1 sample also changes, going from 2.37x10-4 to 1.03x10-3 mm3/Nm. The AIP5 coating
sample also shows a surge in wear rate, going from 2.17x10-4 to 9.82x10-4 mm3/Nm. When compared
to an uncoated brass pin, a pin coated with TiAIN wears down more slowly.
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Figure 6. Wear rates of TiAIN-coated (at various pressure 1 and 5 Pa) and untreated brass pins at various (a)

loads and (b) sliding distances.

Figures 7(a) and 7(b) show the effects of load and sliding distance on the wear rate of untreated
and TiAIN coated brass pins produced at power of 275 and 450 W, respectively. Clearly, TiAIN-
coated brass pins have a lower wear rate than their uncoated counterparts. Untreated and treated
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brass pins with TiAIN show wear rates between 1.83x10- and 5.87x10-* mm?3/Nm when deposited at
different powers on Al-Ti275 and AlTi450 samples. Factors such as sliding distance and applied load
determine this range. When the load is raised from 10 to 40 N, the wear rate of untreated brass pins
goes up from 3.51x10+ to 5.87x10* mm?3/Nm. Similarly, the wear rate increases from 2.05x10+ to
5.05x10* mm3/Nm for the TiAIN coated brass pins sample. Similarly, the wear rate increases from
1.83x10* to 4.96x10* mm?/Nm for the sample of brass pins coated with AlTi275. Figure 7(b) shows
that when the sliding distance increases, the wear rate of the uncoated brass pin goes from 3.51x10-
to 1.2x10 mm?3/Nm. Likewise, the AlTi275 coated brass pin sample has an increase in wear rate from
1.83x10+ to 9.38x10* mm?3/Nm, while AlTi450 sample experiences an increase from 2.05x10+ to
9.85x10* mm?3/Nm. The increase in the wear rate with sliding distance could be due to abrasive wear,
where higher frictional heating inhibits abrasion. It is reported that as sliding speed increases, the
wear rate of coating also increases.
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Figure 7. Wear rates of TiAIN-coated (at various aluminum power 450 and 275 W) and untreated brass pins at

various (a) loads and (b) sliding distances.

The comparative analysis of wear rate reduction percentages for ternary coatings with different
parameters is presented in Table 1. The AlTi275 coating exhibited the highest percentage decrease in
wear rate among the TiAIN coatings, whereas the AlIP1 coating demonstrated the lowest percentage
reduction in wear rate among the TiAIN coatings. Table 2 presents a comparative analysis of the
percentage reduction in coefficient of friction (COF) for ternary coatings across different parameters.
The AlTi275 coating exhibited the highest percentage decrease in COF compared to the other TiAIN
coatings, while the AIP1 coating had the lowest percentage reduction in COF.

Table 1. Comparing the effects of different factors on the wear reduction rate of ternary coatings.

Parameters Sample Name Reduction in Wear Rate (%)
Load (40 N) AT 375

Sliding Distance (785 m) iiﬁ; 1:12
Load G0N N 50

Sliding Distance (785 m) igiigg Z?g

The interdependence of hardness and grain size is well-known in classical deformation theory
with regard to microstructural effects; this is shown by the Hall-Petch equation, which states that,
given a grain size d, one may compute hardness using Equation (5)

Ha =Ho +k1 d-*2 (5)

© 2026 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202605.1513.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 22 May 2026 d0i:10.20944/preprints202605.1513.v1

9 of 11

ki is a constant that is connected to the shear modulus (and thus E) and the critical shear stress
for dislocation movement in the material, whereas Ho is an intrinsic material property. The yield
stress, which is a function of grain size (oy = oo+ k2 d12), also tends to rise linearly with respect to
d-2. Reducing material grain size improves tribological characteristics and makes materials harder
[33].

Table 2. Comparing the effects of different factors on the coefficient of friction of ternary coatings.

Parameters Sample Name Reduction in COF (%)
Load (40 N) ﬁg; 161‘?316
Sliding Distance (785 m) iii; ﬁzz
Load 0 TS B
Sliding Distance (785 m) igiigg 231 ,967

4. Conclusions

Reactive DC magnetron sputtering was used for developing films of titanium aluminum nitride
over brass substrates. Titanium power rates were fine-tuned and operational pressure was adjusted
to accomplish the purpose. As the pressure was varied from 1 to 5 Pa, the X-ray diffraction (XRD)
patterns revealed that TiAIN coatings had (103) and (107) structural orientations. Nevertheless, when
modifying the titanium power levels, the peaks corresponding to (100), (103), and (107) were seen.
The investigation demonstrated a distinct association between the rate of wear and the coefficient of
friction, as well as the variations in operating pressure and power levels. The TiAIN-coated brass pins
exhibit a variety of friction coefficients, specifically ranging from 0.195 to 0.24, in response to changes
in pressure. However, when power levels are changed, the friction coefficient at room temperature
varies between 0.19 and 0.23. The load and the sliding distance determine this variance. When
exposed to the same conditions, the rate at which uncoated brass wears is higher than that of TIAIN
coatings. The wear rates of TiAIN coating and brass vary between 1.03x10- and 5.87x10* mm3/Nm.
These rates depend on elements such as load, sliding distance, pressure, and titanium power.
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