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Abstract- This study includes computational analysis
of corrosion-resistant 316L Stainless Steel alloy after
surface coating under linear and cyclic loading.
Ti6AI4V is known for its strength and corrosion
resistance whereas Aluminium alloy is known for its
lightweight, enhanced surface finish and corrosion
resistance. Based on this, two types of surface coatings
are analyzed in this research work i.e. Ti6Al4V
coating and Aluminium alloy coating. Effect of both
the coatings on tensile and fatigue behaviors of coated
316L Steel specimens is explored. The testing
specimen was designed in SolidWorks® 16.2 and
analysis was done on ANSYS® Workbench 19.2. A
thin layer (0.5 mm) of coating was made on 316L
Stainless Steel specimen using ANSYS® Workbench
19.2. Coated specimens showed enhanced mechanical
behavior as compared to specimens without coating.
Moreover, the results indicated that Ti6Al4V coating
provides superior properties as compared to
Aluminium coating. Although Aluminium coating can
reduce the cost and weight of the part but Aluminium
coated 316L showed a reduced humber of cycles while
the cyclic load was applied whereas Aluminium
coated specimen exhibited more strain as compared to
Ti6Al4V coating. Ti6Al4V coating can be a good
choice for Stainless Steel materials where certain
desirable characteristics like high corrosion resistance,
tensile strength, fatigue strength and low-crack
initiation and propagation are required.

Keywords-  Surface coating, ANSYS, simulation,
tensile properties, fatigue properties, coated steel,
factor of safety.
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I. INTRODUCTION

Mechanical components are desighed and
fabricated using different materials based on their
applications. In these demanding situations, the
desired characteristics of the material can be obtained
by two methods i.e. alloying and surface coatings. Due
to a combination of two or more metals, alloys provide
a number of unique and desirable properties for
specific applications [1]. Another way to get the
desirable properties is through surface coatings.
Surface coating is an effective way of enhancing the
performance and mechanical properties  of
components [2]. Surface coatings have unleashed
various ways to manipulate the properties and reduce
the cost of materials for specific applications. Surface
coatings can provide several desirable properties such
as enhanced wear resistance, corrosion resistance,
hardness, tensile properties, etc. [3]. Coatings can also
improve durability of substrate materials [4]. With the
advancement in technology, different alloy coatings
have been utilized on metals and alloys for certain
characteristics. Use of advanced coatings and
techniques, the substrate material can be protected as
well as mechanical behavior can be enhanced [5]. The
most common coating techniques include physical
vapor deposition [6], chemical vapor deposition [7],
Micro-Arc Oxidation [8], electrodeposition [9], and
thermal spray coating technique [10].
316L Stainless Steel (316L SS) is widely used in
various applications including aerospace, automotive,
biomedical, nuclear, and household applications [11-
13]. Its extensive applications are due to the properties
it offers. 316L is known for its high strength, high-
temperature oxidation resistance, and corrosion
resistance [14-15]. Ti6Al4V is a high-strength Ti-alloy
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that offers high mechanical strength, lighter weight,
enhanced machinability, and enhanced fatigue life
[16-17] due to which it has vast applications in the
aerospace and marine industry [18]. Aluminium alloy
is another alloy that is commonly used in the
automotive and aerospace industry due to its high
strength-to-weight ratio, lighter weight, relatively low
cost, and good corrosion resistance [19-20].

Several works on surface coatings on 316L substrate
have been done. For example, Sharifnabi deposited an
Mg-aided fluorapatite coating on 316L SS substrate
material and measured the corrosion behavior of
coated 316L SS. They reported that coatings were
crack-free and corrosion was reduced [21]. Shabani-
Nooshabadi prepared coatings of polyaniline-
montmorillonite and deposited those coatings on 316L
SS. Their ultimate goal was to prevent the substrate
from corrosion. The prepared coating provided
excellent resistance against corrosion [22]. CrN
coatings are known for their hardness. In another
research work, CrN coatings were applied on 316L SS
to study wear and friction behavior in a liquid sodium
environment. SEM, EDS, and XPS were used to
analyze the worn surfaces of coatings after wear. The
results demonstrated that the liquid sodium
environment tends to improve the friction behavior of
CrN coating on 316L SS as compared to the Ar
environment [23]. Zhang also verified that CrN
coating can enhance the corrosion resistance of 316L
SS [24]. In another study, PremKumar coated 316L SS
with Nb2Os (NZ4). It was verified that Nb,Os (NZ4)
coatings can be used to enhance antibacterial
activities, corrosion resistance, and biocompatibility
[25]. Sridhar reported that hydroxyapatite coating on
316L can enhance corrosion behavior [26]. In another
study, Zaffora verified that superhydrophobic coating
on 316L SS can enhance can be self-cleaning and anti-
corrosive [27]. Qian investigated the effect of Ni-
based cladding coating on the microstructure and wear
behavior of 316L SS. It was concluded that the cladded
layer Ni can provide protection of 316L SS against
wear [28].

Ti-based coatings have urged the interest of
researchers in the recent past due to their high strength
and high corrosion resistance. Moreover, these
coatings enhance the wear resistance [29]. Naghibi
studied the corrosion and tribocorrosion behavior of
TiN coatings on 316L SS. Physical vapor deposition
was used to deposit the TiN coating on the substrate
material. The corrosion resistance was improved in
Ringer’s solution. Results from tribocorrosion
analysis showed that coating made a repaired passive
film after being subjected to wear [30]. In another
study, Jin subjected 316L SS to TiN and TiCN
coatings to protect it from corrosion. The results
indicated that TiCN-coated material provides
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exceptional corrosion resistance as compared to other
materials [31]. Saravanan also worked on TiN coating
deposition to 316L SS. They reported that the surface
hardness of coated material was enhanced
significantly as compared to bare material. Moreover,
the wear resistance of coated steel was also improved
[32]. Yazici also backed these results that TiN coating
can enhance the hardness and wear resistance [33]. In
another research, Liu and his team studied the
corrosion behavior of Ti/TiN coating on 316L SS.
They prepared multilayered coatings using arc plating.
These coatings provided resistance to corrosion [34].
Mani reported that TiN and TiAIN coating can protect
the 316L SS substrate [35]. Balamurugan in another
work, deposited TiO coating on 316L SS. They used
a body fluid environment as this research was intended
for surgical purposes. The corrosion resistance of
coated steel was improved [36]. Shukla and Prashanth
attempted to coat high-strength and modern Ti6AI4V
coating on 316L SS most recently. They prepared
316L plates through spark plasma sintering. They
utilized laser powder-bed fusion to coat the Ti6AI4V
substrate. The coating was successfully made with
higher deformability. It was observed that the pre-
scanning of 316L reduced the cracks [37].
Aluminium coating on steel has a tendency to provide
exceptional oxidation and corrosion resistance in
marine and sulfur-rich environments. This coating can
provide resistance to thermal shock and bending [38].
Aluminium coatings provide excellent resistance to
corrosion in distilled water. That’s why Al-coated
steel is commonly used in distilled water storage
systems that prevent the steel [39]. Suehiro explored
Al-coated steel for hot forming. After hot forming, it
was verified that the weldability of coated steel was
enhanced [40]. Al-coated steels are generally used for
enhanced corrosion resistance in  aerospace
applications. The combination of Aluminium alloy
with some other elements is also utilized by
researchers with a positive outcome [41]. Ahmad
investigated the impact of Aluminium coating on 316L
SS. It was revealed that Al-coated 316L SS had more
hardness as compared to the substrate whereas the
surface characteristics were also improved [42].
Literature reveals that Ti-based coatings are widely
employed for 316L SS and extensive research works
have been used to predict the corrosion resistance and
wear resistance of coated parts. Ti6Al4V coating has
been most recently used on 316L substrate. But the
effect of these coatings on the tensile and fatigue
behavior of 316L SS remains unexplored. Fatigue
occurs when a crack is formed, propagated, and results
in material failure. Fatigue life can be viewed in terms
of the number of cycles before failure [43]. Based on
this gap, this research work incorporates a simulation-
based comparative analysis of Ti6Al4V-coated and
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Al-coated 316L SS. A dog-bone-shaped specimen is
designed in SolidWorks® 16.2 and simulations are
done in ANSYS® Workbench 19.2. Linear and cyclic
loads of 10 N, 20 N, 30 N, 40 N, 50 N, 60 N, 70 N, 80
N, 90 N, and 100 N are applied to the specimens.
Deformation, equivalent strain, von-Mises stress,
fatigue life, and factor of safety are analyzed on the
aforementioned loads for uncoated and both coated
specimens. In the end, the results of both the coatings
are compared and plotted.

Il. MATERIALS AND METHODS

In this work, three different materials are used
for the analysis i.e. high-strength Ti6AI4V alloy,
Aluminium alloy, and 316L SS alloy. Out of these,
316L SS is selected as a substrate on which coatings
are deposited. Ti6AI4V alloy and Aluminium alloy
materials are used as surface coatings on 316L SS. A
simple dog-bone-shaped specimen is selected for
replications of the results. The specimen is about 63.7
mm in length and 9 mm in diameter at the outer ends,
and 4 mm in diameter at the centre. Figure 1 shows the
dimensions of the specimen. The properties of all the
materials and simulation parameters are presented in
Table I and Table Il respectively. A very thin coating
of about 0.5 mm is deposited on 316L SS and the
tensile behavior due to linear force and fatigue
behavior due to cyclic loading is investigated using
computational analysis. Fatigue data of used materials
is obtained through literature [44-45].

31.7mm

4 mm
Dlameter *

— 20 mm Radius

Figure 1: Dimensions of the specimen

Table I: Properties of 3161 Ss Alloy, Ti6al4v Alloy
and Aluminium Alloy

Property 316L SS Alloy Ti6Al4V Aluminium
Alloy Alloy
Density 8 g/cm® 4.43 glcm® 2.27 glcm®
Yield Strength 205 MPa 880 MPa 280 MPa
Ultimate Tensile 515 MPa 950 MPa 310 MPa
Strength
Young’s Modulus 193 GPa 113.8 GPa 71 GPa
Poisson’s Ratio 0.25 0.342 0.33

Table Il: Simulation Parameters

Loading | Direction | Simulation Force Values (N)

Type Linkage

Linear X Tensile 10, 20, 30, 40, 50, 60,
Deformation | 70, 80, 90, and 100

Cyclic Y Fatigue 10, 20, 30, 40, 50, 60,
Analysis 70, 80, 90, and 100
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I11. MODELING AND SIMULATION

The specimen for simulation was designed and
modeled in SolidWorks® 16.2 and is displayed in
Figure 2. The model was imported in the ANSYS®
Workbench 19.2 in which the Static Structural module
was selected. After that, the properties of materials as
described in Table | were imported into ANSYS® in
engineering data. All the material properties including
strengths and SN-curve data were manually entered to
create the required materials.

Figure 2: Geometry of specimen designed in

SolidWorks®
@ (b)

Figure 3: Model of (a) Solid substrate material, and
(b) Surface coating

In the next step, a coating was created (through insert:
surface coating command in geometry) with a
thickness of 0.5 mm and materials for comparison
purposes were assigned to both the solid body and
coating. Stiffness behavior of ‘“membrane and
bending” was selected for surface coating. Three
categories of specimens were analyzed one by one i.e.
specimens without coating, specimens with Ti6AI4V
coating and specimens with Al coating. The model
was meshed to divide the specimen into finite
elements [46]. Meshing was refined to get better
results due to smaller element size. The final meshed
geometry contained 22466 elements and 97870 nodes.
The coarse meshing and smooth meshing of the
specimen are shown in Figure 4.

After the meshing process was done, boundary
conditions were applied. For the simulations of tensile
behavior, the linear force with magnitudes of 10 N, 20
N, 30N,40N,50N, 60N, 70N, 80 N, 90 N, and 100
N, was exerted in the X-direction on one end after
fixing the other end face of the specimen. The solution
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of the total deformation, equivalent strain, and von-
Mises (equivalent) stress was selected. After that, the
model was solved and results were generated.

— —

Figure 4: Meshed specimen with (a) Coarse meshing,
and (b) Refined meshing

For fatigue simulation, boundary conditions were
changed in the static structural project. A vertical force
with the same magnitudes was applied in the
downward direction at one end while keeping the other
end fixed. This force was used to simulate a cyclic load
at one end of the specimen to study the fatigue
behavior of the coated 316L SS. The fatigue tool was
employed in the solution and fatigue life, and the
factor of safety simulations were selected. In the
toolbar of the fatigue tool, the stress-life method was
selected which is based on SN-curve which we already
had in the material properties. The loading type of
“fully reversed” was selected. After applying all the
boundary conditions, the model was solved.

After the solution, the results of total deformation,
equivalent strain, von-Mises stress, fatigue life, and
the factor of safety are displayed in Figures 5, 6, 7, 8,
and 9 respectively.

smw

asers )

Figure 5: Total tensile deformation of (a) uncoated
316L SS specimen at 10 N, (b) uncoated 316L SS
specimen at 100 N, (c) Ti6Al4V-coated 316L SS
specimen at 10 N, (d) Ti6Al4V-coated 316L SS
specimen at 100 N, (e) Al-coated 316L SS specimen
at 10 N, and (f) Al-coated 316L SS specimen at 100
N
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Figure 6: Equivalent strain of (a) uncoated 316L SS specimen at 10 N, (b) uncoated 316L SS specimen at 100
N, (c) Ti6Al4V-coated 316L SS specimen at 10 N, (d) Ti6Al4V-coated 316L SS specimen at 100 N, (e) Al-
coated 316L SS specimen at 10 N, and (f) Al-coated 316L SS specimen at 100 N
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Figure 7: von-Mises stress of (a) uncoated 316L SS specimen at 10 N, (b) uncoated 316L SS specimen at
100 N, (c) Ti6Al4V-coated 316L SS specimen at 10 N, (d) Ti6Al4V-coated 316L SS specimen at 100 N, (e)
Al-coated 316L SS specimen at 10 N, and (f) Al-coated 316L SS specimen at 100 N
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Figure 8: Fatigue life of (a) uncoated 316L SS specimen at 10 N, (b) uncoated 316L SS specimen at 100 N, (c)
Ti6Al4V-coated 316L SS specimen at 10 N, (d) Ti6Al4V-coated 316L SS specimen at 100 N, (e) Al-coated
316L SS specimen at 10 N, and (f) Al-coated 316L SS specimen at 100 N
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Figure 9: Factor of safety of (a) uncoated 316L SS specimen at 10 N, (b) uncoated 316L SS specimen at 100 N, (c) Ti6Al4V-
coated 316L SS specimen at 10 N, (d) Ti6Al4V-coated 316L SS specimen at 100 N, (e) Al-coated 316L SS specimen at 10 N,
and (f) Al-coated 316L SS specimen at 100 N

IV. RESULTS AND DISCUSSIONS

4.1 Total Tensile Deformation Results:

Total tensile deformations of specimens without
coating and both the coated specimens i.e. Ti6AI4V-
coated and Al-coated 316L SS specimens were
obtained by simulating tensile forces in the X-
direction as mentioned earlier. As displayed in table
Il and Figure 5, the deformation values depict that
Ti6AI4V offers better resistance to deformation as
compared to Al-coated specimens and specimens
without coating. As shown in Figure 5(¢e) and 5(f), the
Al-coated specimen undergoes more deformation as
compared to other Ti-based coating but it is still, less
than the deformation that is observed in specimen
without coating. This can be due to the fact that
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Ti6AIl4V offers better yield and ultimate strength as
compared to Aluminium and 316L SS. Moreover,
Young’s Modulus is greater for Ti-based alloy in
comparison with  Aluminium alloy. A graph
representing total deformation against the applied
forcesi.e. 10 N, 20 N, 30 N, 40 N, 50 N, 60 N, 70 N,
80 N, 90 N, and 100 N for both coated and uncoated
specimens is shown in Figure 10. The graph depicts
that deformation increases linearly with the increase in
force however, the line in the case of uncoated
specimen is more elevated as compared to the
Ti6Al4V-coated and Al-coated specimen. To
withstand a larger magnitude of force, coating
thickness can be increased. Moreover, the shape of the
specimen is another factor. Having a notched area or
less diameter, the specimen is more prone to
deformation.
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Total Deformation of 316L SS Specimens with Coating and
without Coating
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Figure 10: Deformations of coated and uncoated
specimens at different force magnitudes

4.2 Equivalent Strain Results:

Strain results also show similar trend as that of
deformation. Figure 6 shows the strain results of
coated and uncoated specimens. Ti6Al4V-coated
specimens tends to have less strain as compared to
uncoated and Al-coated specimens. Due to more
deformation, uncoated specimens have more strain
whereas strain of the Al-coated specimens lie in
between both. This behavior is also due to the superior
tensile behavior of Ti6AI4V alloy as compared to
316L SS and Aluminium alloy. The simulations show
that there is more strain on the center notched part
because that area has smaller diameter as compared to
sides of the specimen. In the context of applied forces,
the trend is linear, and a straight line is obtained. Same
as like deformation, uncoated specimens’ line is more
elevated as compared to the Al-coated specimens
whereas Ti6Al4V-coated specimens yield lesser strain
as compared to both uncoated and Al-coated
specimens as shown in Figure 11.

Equivalent Strain of 3161 SS Specimens with Coating and
without Coating
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—e— Equivalent strain of 316L SS specimen without coating

Equivalent strain of TiGAI4V-coated 3161. SS specimen

Equivalent sirain of Al-coated 316L SS specimen

Figure 11: Equivalent strains of coated and uncoated
specimens at different force magnitudes

4.3 von-Mises Stress Results:
Stress results also displayed a similar behavior to that
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of deformation and strain results. Specimens without
coating have more stress as compared to coated
specimens. At a force of 10 N, uncoated specimen has
a stress of 0.766 MPa whereas at 100 N, stress value
increases to 7.66 MPa. Among coated specimens,
Ti6AIl4V-coated specimens tend to show lesser stress
values as compared to Al-coated specimens. At 100 N
force, Ti6AI4V coating shows a stress value of 5.56
MPa which is less than uncoated and Al-coated
specimens. Stress behavior of both coated and
uncoated specimens is also a straight line like
deformation and strain graph. Figure 12 shows the
von-Mises stresses plotted against different force
magnitudes for all the three specimens i.e. uncoated,
Ti6Al4V-coated and Al-coated.

von-Mises Stresses of 3161 SS Specimens with Coating and
without Coating
9.00E+06

8.00E+06

7.00E+06
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—e—von Mises stress of 3161 SS specimen without coating (Pa)
von Mises stress of Ti6AI4V-coated 316L S8 specimen (Pa)

von Mises stress of Al-coated 316L SS specimen (Pa)

Figure 12: von-Mises stresses of coated and uncoated
specimens at different force magnitudes

4.4 Fatigue Life Results:

In the ANSYS® Workbench 19.2, the stress-life
fatigue measurement method is employed which
works on data taken from SN-curve. Cyclic load in the
vertical direction is applied which is fully reversed-
type. Fatigue life is displayed in terms of the “number
of cycles” before failure. Figure 8 shows fatigue life
results of specimens at maximum and minimum loads
i.e. 10 N and 100 N respectively. It is verified that
Ti6Al4V-coating provides more resistance to fatigue
failure as compared to Aluminium coating and
uncoated 316L SS material. Although both the
coatings try to protect the specimen but fatigue life of
Ti-based alloy is exceptional. Ti6Al4V-coated
specimen withstands loads up to 60 N while exhibiting
107 cycles i.e. infinite life whereas Al-based coating
retained this life of 107 cycles till 60 N. On the other
hand, uncoated specimen retained this life till 50 N and
life became 0 at 80 N. As far as maximum load of this
study is concerned, Ti6Al4V-coated specimen shows
277470 cycles, Al-coated specimen shows 51927
cycles and uncoated specimen shows O cycles which
means that this material can fail without completing a
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single cycle at 100 N. It clearly shows that fatigue life
improves with surface coating and Ti-based alloy
coating outperforms Al-coating in terms of fatigue
life. Figure 13 shows the graph of fatigue life against
applied cyclic loads.

Table I1I: Tensile Simulation Results and
Comparison of Coated and Uncoated Specimens
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Table IV: Fatigue Simulation Results and
Comparison of Coated and Uncoated Specimens
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€vithout coated Al-coated
h - specimens

coating specimens
Fo Min
rce Min. . Min. Min. Min. Min.
(N | Fatigu | Fact | Fatigu | Fact | Fatigu | Facto
) e Life or e Life orof | eLife r of
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) Safe ) ty s) y

ty

10 1.00E+ 1.00E+ 1.00E+

07 3.48 07 6.47 07 5.34
20 1.00E+ 1.00E+ 1.00E+

07 1.74 07 3.23 07 2.67
30 1.00E+ 1.00E+ 1.00E+

07 1.16 07 2.16 07 1.78
40 5.41E+ 1.00E+ 1.00E+

06 0.87 07 1.62 07 1.34
50 5.91E+ 1.00E+ 1.00E+

05 0.70 07 1.29 07 1.07
60 7.91E+ 1.00E+ 6.20E+

04 0.58 07 1.08 06 0.89
70 2.66E+ 7.45E+ 9.48E+

04 0.50 06 0.92 05 0.76
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Fatigue Life of 316L SS Specimens with Coating and without
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Figure 13: Fatigue lives of coated and uncoated
specimens at different cyclic loads

4.5 Factor of Safety Results:

The factor of safety is a concept extensively used in
the engineering and design field which describes the
safety margin in components. It can potentially reduce
the risk of failures [47]. For safer systems, the factor
of safety must be greater than one. Simulation results
indicate that Ti6Al4V-coated specimens have more
factor of safety (minimum) as compared to Al-coated
and uncoated specimens. These results have complete
accordance with fatigue life results. The Ti6Al4V-
coated specimen yielded factor of safety greater than
one at 10 N, 20 N, 30 N, 40 N, 50 N, and 60 N. In
comparison, an Al-coated specimen has a factor of
safety greater than one till 50 N load and uncoated
specimen has safety factor greater than one till 30 N
only. Figure 9 reveals the factor of safety’s value for
Ti6AI4V coating is greater than both the other coated
and uncoated specimens. It can be observed that the
centre of coating at the notched area has the minimum
factor of safety and is more likely to fail under cyclic
loading. At all the load magnitudes, Ti6Al4V coating
provides a better safety factor. The factor of safety
comparison for both coatings is shown in Figure 14.

4.6 Comparison of Uncoated, Ti6Al4V-coated and Al-
coated substrate:

This research work integrated the behavior of coated
stainless steel with two different types of coatings. The
Ti6AIl4V-coated specimen showed better performance
as compared to the Al-coated specimen under the
given conditions. Substrate material showed more
stresses, strains, and fatigue failure, but with the
support of coatings, those threats were minimized.
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Safety Factor of 3161 SS Specimens with Coating and without
Coating

10 20 30 40 50 60 70 80 90 100

Load (N)

—e—Safety factor of 316L SS specimen without coating
Safety factor of TIGAMV-coated 316L S8 specimen
Safety factor of Al-coated 3161 $S specimen

Figure 14: Factor of safety of coated and uncoated
specimens at different cyclic loads

Surface coating of Ti6Al4V on stainless steel proved
to be very effective in terms of tensile and fatigue
behavior when other desirable characteristics like
exceptional corrosion resistance and wear resistance
are also required. On the other hand, Al-coated steel
can also provide benefits of enhanced properties in
conjunction with lightweight and corrosion resistance
but this enhancement is less than that of Ti6Al4V
coating. The simulation results and comparison
between both coatings and uncoated material are
presented in Table 11l and Table IV.

V. CONCLUSION

The computational analysis of the tensile and
fatigue behavior of uncoated 316L SS, Ti6Al4V-
coated 316L SS and Al-coated 316L SS is presented in
this study. Two types of loads i.e. linear and cyclic
loads are applied to coated and uncoated steel
specimens. Coating materials and magnitude of loads
are varied to study the effect of these parameters on
the performance of the material. The effect of both
coatings is studied under similar conditions. The
conclusions drawn from this work are listed below:

e Surface coatings can be effective to enhance the
mechanical performance of parts. But the right
coating material must be selected which can
provide a combination of desired properties. For
example, Aluminium coating can reduce the cost,
weight, and corrosion but, in terms of mechanical
properties, Ti6AI4V coating is better.

e The maximum value of deformation, equivalent
strain and von-Mises stress with Ti6Al4V coating
are 6.94E-07 m, 2.93E-05 m/m and 5.65E+06 Pa
respectively. Whereas, the maximum value of
deformation, equivalent strain and von-Mises
stress with Aluminium coating are 7.39E-07 m,
3.25E-05 m/m, and 6.26E+06 Pa respectively.
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Which means Ti6Al4V coating provides better
mechanical performance of components along
with enhanced wear and corrosion resistance as
compared to the general Aluminium coating when
subjected to linear and cyclic loads due to
enhanced mechanical characteristics.

The deformation, strain and stress in Al-coated
steel specimens are noted to be higher for all force
values than that of Ti6Al4V-coated SS alloy
whereas uncoated specimens are weaker in terms
of deformation and strain than both the coated
specimens.

Ti6Al4V coating provides excellent fatigue life as
compared to bare 316L SS as well as Al-coated
316L SS. Due to this, Ti6Al4V-coated steel can
withstand larger cyclic loads without failure as
crack propagation is slow on Ti6Al4V alloy.
Uncoated 316L SS alloy can have lower fatigue
life as compared to Ti6Al4V-coated steel.
Ti6Al4V-coated 316L SS has more factor of
safety as compared to Al-coated steel and bare
steel due to which it is less susceptible to failure.
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