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Abstract: Dental alloys based on Co or Ni are commonly used in dentistry to fabricate dental
prostheses, including crowns, bridges, and partial dentures, but even though both alloys are highly
biocompatible, some patients may experience allergic reactions to nickel. This comparative study
investigated the behavior of two dental alloys in the oral cavity, analyzing their microstructure,
corrosion behavior, elastic modulus, hardness, and tensile strength for ingot and cast crowns. The
microstructures of commercial Ni-Cr and Co-Cr samples were analyzed using optical microscopy,
scanning electron microscopy (SEM), and X-Ray Diffraction (XRD); elastic modulus and corrosion
behavior were determined after immersing the samples in artificial saliva. Ni-Cr alloy has a corrosion
potential more negative than Co-Cr alloy; this means that the first alloy is more likely to undergo
corrosion than the second alloy. Ni-Cr sample with a higher elastic modulus is generally more
rigid and less flexible than Co-Cr sample with a lower elastic modulus. The analyzed Co-Cr alloy
has a higher resistance to corrosion, resulting in a more esthetically pleasing and longer-lasting
restoration. The Co-Cr alloy also has a lower density than the Ni-Cr alloy, which, combined with
its strength-to-weight ratio, makes them ideal for partial dentures where the prosthesis needs to
be lightweight. The Co-Cr alloy is more flexible than the Ni-Cr alloy, making it stronger and more
durable. This makes them an ideal choice for dental prostheses that need to withstand high stresses
and loads.

Keywords: Ni-Cr alloy; Co-Cr alloy; dental; microstructure; corrosion potential; elastic modulus

1. Introduction

The use of dental prostheses with metal frames dates to ancient civilizations including
the Egyptians, Greeks, and Romans who manufactured dental reconstructions out of gold,
silver, and other metals. Simple metal wires or plates were joined to false teeth in these
early prostheses, which were simple and straightforward. But the widespread use of metal
frameworks in dentistry did not start until the 18th century [1]. French dentist Pierre
Fauchard developed a technique in 1728 for attaching prosthetic teeth to neighboring
healthy teeth using gold wire. This method, referred to as the “bridge,” served as the
model for contemporary dental bridges, which frequently incorporate metal frameworks
to support the false teeth.

Beginning in the twentieth century, dental laboratories started to create metal alloys
expressly for dental use, such as gold alloys. However, because gold is an expensive metal,
other substitute alloys with lower costs and densities have also been created for tooth
restoration (for instance, nickel and cobalt–chromium alloys). With the aid of these alloys,
dental restorations that could withstand the strains of chewing and biting were made to
be more robust and long-lasting. Today, metal frameworks from Ni-Cr (nickel–chromium)
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and Co-Cr (cobalt–chromium) dental alloys are commonly used in dentistry to fabricate
dental prostheses, including crowns, bridges, and partial dentures.

The human body contains extremely little amounts of nickel; yet, elevated concentra-
tions have the potential to be dangerous [2]. The Nickel Directive, which the European
Union introduced in 1994, substantially strengthened the position against the inclusion of
nickel in materials. The defined threshold is 0.5 µg/cm2/week, which applies to consumer
goods containing nickel that come into prolonged and direct contact with the skin. The
maximum allowable amount of nickel released from articles placed into pierced regions
of the body is 0.2 µg/cm2/week [3]. Nickel is now thought to be a harmful element. It
has been estimated that approximately 1 in 10 individuals have a nickel allergy [4]. The
objective of this legislation was to set a maximum allowable level of nickel emission in
order to prevent the development of primary nickel sensitization. However, given the
vague symptoms of this allergy, it is plausible that the official number is underestimated
and that there are more people who are allergic. Being exposed to nickel has been related
to several systemic illnesses [5]. But the nickel–chromium alloys have the advantages of
very good ceramic adhesion and easy processing; the predisposition to corrosion is highly
dependent of chromium content [6] and the biocompatibility can be increased using new
digital techniques of fabrication [7]. According to its composition and nature, the oral
mucosa diffuses nickel ions more quickly than the skin does, and there is very little chance
of sensitization inside the mouth [8]. As of this moment, Ni accumulations in the body are
not documented.

Co-Cr alloys, on the other hand, are highly resistant to wear and corrosion [9], and are
used primarily for anterior (front) teeth restorations where esthetics are important. Co-Cr
alloys also have a high strength-to-weight ratio, making them ideal for partial dentures
where the prosthesis needs to be lightweight, but their shear bond strength of porcelain is
dependent on multiple firings [10], post treatment [11], technique of fabrication [12–16],
and surface properties [17].

Both Ni-Cr and Co-Cr alloys can be cast or milled, allowing for the fabrication of
precise dental restorations that closely match the shape and color of natural teeth. They
are also compatible with a variety of dental ceramics, allowing for the creation of highly
esthetic restorations that mimic the appearance of natural teeth. Overall, Ni-Cr and Co-Cr
alloys are widely used in dentistry due to their biocompatibility, strength, durability, and
esthetic qualities but there are few studies far available referring to the comparison among
materials in terms of their properties [18].

The specific aim of this study was to compare two commercial dental alloys, one Co-Cr
and other Ni-Cr, analyzing their microstructure, corrosion behavior, elastic modulus, and
microhardness of ingot and cast crown in order to help clinicians to predict the appropriate
behavior of them in oral cavity.

2. Materials and Methods
2.1. Selection and Samples Preparation

In order to carry out the study, samples in the form of cylindrical ingots of Ni-Cr alloy
(Ivoclar Vivadent, Madrid, Spain) and Co-Cr (Jelenko Dental Alloys, San Diego, CA, USA)
alloy with the composition presented in Table 1, were used.

Table 1. Composition (in wt%) of the alloys under study.

Sample Ni Co Cr W Si Al Mo Fe

Ni-Cr 61.4 - 25.7 - 1.5 <1.0 11 -
Co-Cr - 59.5 31.5 3.0 2.0 - 5 <1.0

As a preliminary step to the analysis techniques, several processes of sample prepara-
tion were carried out such as mounting in phenolic resin, cutting with a Buehler IsoMet
4000 precision saw (Chicago, IL, USA), polishing with the Struers TegraPol-11 polisher
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(Copenhagen, Denmark), and, finally, cleaning in an ultrasonic devise Ultrasons-HD (Se-
lecta, Santiago de Compostela, Spain), as shown in Figure 1.
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Figure 1. Graphic illustration of the material preparation.

2.2. Microstructure

Metallography spatially arranges the various states, compounds, contaminants, and
potential mechanical defects present in a metallic solid. The samples were prepared for
metallographic analysis following the ASTM E3-11 (2017) standard [19]. Each sample was
submerged in a solution containing 100 mL of water, 3 mL of hydrofluoric acid, and 6 mL
of nitric acid for around 25 s. The OLYMPUS PME 3 microscope from Olympus Corp.,
Tokyo, Japan, was used for optical examinations of the etched surface. Scanning electron
microscopy was applied to examine the samples (SEM, Zeiss Sigma 300 VP, Carl Zeiss, Jena,
Germany) as indicating ISO/TS 21383:2021 [20]. Using the secondary electron detector,
the SEM was run in high vacuum mode at a cathode voltage of 20 kV. (SE). Furthermore,
Energy Dispersive X-ray (EDS) was used to ascertain the chemical make-up of the alloys
following homogenization. The phase analysis of the materials was conducted using a
Bruker™ D8 ADVANCE XRD diffractometer. The investigation utilized CuK radiation
(1.5406 Å) with a step size of 0.02◦, a power of 45 kV, and a current of 40 mA within the 2θ
range of 20–100.

2.3. Electrochemical Tests

An electrochemical test was performed in an electrochemical standard 3-electrodes
cell with a platinum counter electrode and saturated calomel reference electrode, following
ISO 10271:2020 [21]. The samples were immersed for 24 h in artificial saliva (composition
in g/L: 0.4 KCl; 0.4 NaCl; 0.9 CaCl·2H2O; 0.7 NaH2PO4·2H2O; 1.1 urea), and the corro-
sion measurements (corrosion potential and Electrochemical Impedance Spectroscopy)
were performed using a BioLogic Essential SP-150 Potentiostat from Seyssinet-Pariset in
France. “Potentio Electrochemical Impedance Spectroscopy” was chosen for the impedance
measurements in a frequency range of 100 mHz to 100 KHz and with an AC potential
amplitude of 20 mV. To analyze the behavior of the dental alloys in oral conditions, the
impedance spectra were recorded at five different DC potentials in the range of −400 mV
to +400 mV vs. SCE with a step of 200 mV, permitting the system to stabilize for 5 min
at each potential. To represent the experimental data, Nyquist and Bode diagrams were
utilized, and to simulate the results, equivalent circuits (EC) were employed [22].
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2.4. Microhardness

Each sample underwent ten tests using the Future Tech FM-810 hardness tester from
Kawasaki, Japan. The measurements were conducted with an applied force of 500 g
and a dwell time of 15 s, following the guidelines of ISO 14577-1:2015 [23]. The iVicky
program was utilized to automatically measure diagonal lengths and calculate Vickers
microhardness values. Plotting was conducted to analyze the relationship between the
number of indents generated and the hardness.

2.5. Tensile Test and 3-Point Bending Test

The Bose ElectroForce® 3100 testing apparatus (Framingham, MA, USA), sustaining an
applied force of up to 20 N, was employed to conduct the tensile strength and three-point
bending test, which conform to the ISO 22674:2022 [24] and ISO 7438:2020 [25] standards.

2.6. Statistical Analysis

Each sample underwent the experiment ten times, and the findings are shown as a
mean standard deviation (SD). The Mann–Whitney U test, a non-parametric analysis, was
employed to establish statistical significance. Statistics were deemed significant at p 0.05.

3. Results
3.1. Microstructure Analysis

A proper analysis of the microstructure of these samples requires an understanding of
how grain size influences corrosion processes. Smaller grain sizes lead to higher critical
current density, as grain boundaries store internal energy that promotes corrosion. Figure 2
displays images of the samples’ surfaces following etching. Once the electrochemical
etching has been carried out, the crystalline structure of the Co-Cr sample and Ni-Cr
sample can be seen (see Figure 2).
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Scanning electron microscopy (SEM) and energy-dispersive X-ray spectroscopy (EDS)
mapping are analytical techniques commonly used to study the microstructure and ele-
mental composition of materials [26]. In the case of Ni-Cr and Co-Cr dental alloys, SEM
and EDS mapping can provide valuable information on the distribution of elements within
the alloy and the presence of any defects or inclusions (see Figures 3 and 4).
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The Ni-Cr alloy has a dendritic structure (see Figure 2a), characteristic of cast alloys,
that forms upon solidification following medium- to high-speed cooling. The Ni-Cr alloy’s
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microstructure exhibits a uniform cellular pattern with distinct cellular boundaries. This
occurred because of the quick solidification and intense temperature differences in the
molten material as it was melting.

Usually, Ni-Cr alloys also contain (see Table 2), in smaller concentrations, Al, which
is a hardening element, and Si, which is a deoxidizing element. This alloy constitutes a
support for fused porcelain.

Table 2. EDS quantification results of the samples studied.

Elements
Ni-Cr Co-Cr

wt.% at.% wt.% at.%

AlK 2.72 5.67 - -
SiK 3.50 7.00 - -
MoL 1.06 0.62 - -
CrK 21.11 22.83 30.44 34.53
NiK 64.36 61.66 - -
W L 7.25 2.22 3.40 1.09
NbL - - 2.48 1.57
MnK - - 1.33 1.43
CoK - - 60.89 60.95
HgL - - 1.47 0.43

Analyzing the SEM Image for the Co-Cr alloy (see Figure 4), it can be observed to have
a dendritic structure with homogeneous morphology.

The percentage of crystallinity is evaluated by previously estimating what percentage
of the diffraction pattern will be amorphous, according to the percentage ratio between
the area corresponding to the amorphous zone and the global area. Subsequently, measur-
ing difference, the percentage of crystallinity is evaluated. The analysis of XRD spectra
(Figure 5) shows that the Ni-Cr alloy has a predicted crystalline phase of 47.2% and the
Co-Cr alloy has 23.4%.
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3.2. Corrosion Potential

The corrosion potential of an alloy is the electrode potential at which the rate of
corrosion of the alloy is in equilibrium with the rate of its corrosion protection. In other
words, it is the voltage at which the corrosion of the alloy is neither accelerating nor slowing
down, but is occurring at a steady, constant rate.
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The corrosion potential (open circuit potential OCP) is an important parameter in ma-
terials science and corrosion engineering, as it provides information about the susceptibility
of alloys to corrosion and the effectiveness of corrosion protection strategies. It is often
used in the design and selection of materials for use in corrosive environments, as well as
in the development of corrosion-resistant coatings and treatments.

In general, alloys with a higher corrosion potential are more resistant to corrosion than
those with a lower potential.

From the data acquired, the curves of the two samples show completely different
behaviors, since, under initial conditions, the values of the potentials differ by 200 mV
(see Figure 6). Because the Ni-Cr alloy has a corrosion potential more negative than the
Co-Cr alloy, it means that the first alloy is more likely to undergo corrosion than the second
alloy. This is because the more negative the corrosion potential of an alloy, the more easily
it will lose electrons and oxidize, leading to the formation of metal ions and ultimately to
corrosion. Following three hours of immersion (see Table 3), the Ni-Cr sample’s corrosion
potential abruptly dropped to −0.452 V, causing the oxidation of the sample. Moreover,
the Ni-Cr sample’s potential began to rise until it attained a particular level of stability.
In contrast, the Co-Cr sample’s potential marginally increased to −0.121 V as a result
of the passivation of the dental material, and, therefore, no damage of the passive layer
occurred [27,28]. It was reported that the presence of niobium in the composition of the
Co-Cr alloy is important for increasing the corrosion resistance of the Co-Cr alloy [29].
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Figure 6. Corrosion potential curves for Ni-Cr and Co-Cr samples after 24 h immersion.

Table 3. Corrosion potential results: initial, after 3 h, and after 24 h for the two samples submerged in
artificial saliva and kinetic parameters of corrosion process.

Alloy
Ecorr, V vs. SCE icorr Rp Ba Bc ipass Ebd

Initial After 3 h After 24 h µA/cm2 KΩ/cm2 mV/DIV mV/DIV µA/cm2 mV

Ni-Cr −0.359 −0.452 −0.390 0.20 112 157 88 3.82 620

Co-Cr −0.139 −0.121 −0.094 0.24 98 164 84 4.14 600

Consequently, the qualitative passivation tendencies of the two samples were discov-
ered after immersing the alloys in artificial saliva for 24 h.

3.3. Electrochemical Impedance Spectroscopy (EIS)

The potential of metallic materials in a patient’s mouth can vary because of several
factors such as the composition of saliva, the presence of other metals in the mouth, the
temperature of the oral cavity, and exposure to different chemical agents from food. These
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factors highlight the importance of considering the potential variation of metallic materials
in the mouth when assessing the resistance of dental alloys to corrosion.

The potential values of dental alloys in the human mouth can vary widely depending
on the microstructure, temperature, and chemical agents from the food, and generally
ranges from −0.8 to −0.1 V for Ni-Cr and Co-Cr alloys. The electrochemical impedance
spectroscopy method is a sophisticated technique utilized to assess the electrochemical
system’s behavior. This is achieved by constructing an equivalent circuit that models the
actual system. To gather additional information about the corrosion resistance characteris-
tics of the dental alloys, measurements of the AC impedance were taken while immersing
the surfaces of both metallic alloys in Artificial saliva at five different potential values, with
a time for stabilization of 10 min at each potential. Bode diagrams were used to plot the
logarithmic curves of the impedance modulus and phase angle against the logarithmic
frequency of the Co-Cr and Ni-Cr samples. Figure 7a–d confirms that higher impedance
and phase angle values are observed with more positive applied potentials, represented
by the more negative and positive corrosion potential curves (see Table 4). This indicates
that the Ni-Cr and Co-Cr corrosion processes occurred in a single stage, as observed in
the Bode phase curves. Moreover, the phase angle increased with increasing potential
values. As a result, the Co-Cr alloy exhibited greater corrosion resistance. The Nyquist plots
were obtained to compare the fictitious impedance values to the actual values. Figure 7e,f
displays a capacitive arc in each example, with a greater radio value for the Co-Cr sample.
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Table 4. Results obtained in the Bode diagrams of the samples studied.

Potential (V) Alloys Max. Impedance (Ω) Max. Phase Angle (◦)

−0.400
Ni-Cr 7.24 × 103 53
Co-Cr 5.76 × 104 66

−0.200
Ni-Cr 1.18 × 104 55
Co-Cr 5.41 × 104 66

0.000
Ni-Cr 2.36 × 104 60
Co-Cr 6.82 × 104 68

0.200
Ni-Cr 3.48 × 104 63
Co-Cr 7.78 × 104 69

0.400
Ni-Cr 3.38 × 104 62
Co-Cr 6.03 × 104 67

Also, the experimental results were fitted with the simple circuit (R(QR)) presented in
Figure 8, and the results of the adjustment are displayed in Table 5. The basic circuit was
utilized to fit the experimental data that was gathered, and in this case, the parallel pairing
of a resistor R1 and a constant phase element Q1 in series with the electrolyte resistance
Rsol expresses the theoretical transfer function, Z(ω). Sweeping at high frequencies can be
used to determine the value of the electrolyte resistance, or Rsol. R1 is a substitute for Rct,
the charge transfer resistance. The interactions between the electrode and electrolyte at
their interface are related to the capacitance of the double layer Cdl (Q1). To account for the
heterogeneities of the passive film created on the metallic surface, a constant phase element
(CPE) was selected rather than an ideal capacitance [30].
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Table 5. Equivalent circuit R(QR) of the studied samples when applying potentials from −0.400 V to
0.400 V.

Potential (V) Samples
Parameters

Rsol (Ω·cm2) Y01 (S·secn/cm2) n1 R1 (Ω·cm2)

−0.400
Ni-Cr 17.33 1.30 × 10−4 0.66 4.97·103

Co-Cr 21.00 2.78 × 10−5 0.75 6.75·104

−0.200
Ni-Cr 17.31 1.22 × 10−4 0.66 4.97·104

Co-Cr 21.00 2.88 × 10−5 0.75 5.83·104

0.000
Ni-Cr 17.33 1.05 × 10−4 0.68 7.55·104

Co-Cr 20.91 2.47 × 10−5 0.76 8.92·104
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Table 5. Cont.

Potential (V) Samples
Parameters

Rsol (Ω·cm2) Y01 (S·secn/cm2) n1 R1 (Ω·cm2)

0.200
Ni-Cr 17.50 7.62 × 10−5 0.71 2.75·105

Co-Cr 20.90 2.15 × 10−5 0.77 1.02·105

0.400
Ni-Cr 17.51 7.18 × 10−5 0.71 7.46·104

Co-Cr 20.97 2.68 × 10−5 0.76 6.48·104

Boukamp has proposed an equation for the impedance of the Constant Phase Ele-
ment [31]:

Z = (jω)−n Y0 (1)

This includes the following parameters: j, an imaginary number (j2 = −1); ω, the angular
frequency in rad/s; Y0, the constant of the CPE expressed in S(s·rad−1)n; and n, the power
number that indicates the deviation from ideal performance, and is equal to α(π/2) where
α is the CPE’s constant phase angle in radians.

The presented data in Table 4 indicates that the Rsol value remained relatively constant
throughout the experiment. This is likely due to factors that affect its value, such as the
stability of the exposed surface and the concentration of ions in the artificial saliva solution,
remaining unchanged. Both metallic alloys studied showed an increase in R1 value until
200 mV when exposed to the Artificial saliva, indicating an increase in the passive film’s
thickness on the alloy’s surface. After 200 mV, the Ni-Cr alloy had the highest R1 value,
indicating the highest resistance to corrosion and the lowest release rate of metallic ions into
surrounding environment, likely because of the growth of a well-protected passive film.
However, at all potentials up to 200 mV, the Co-Cr alloy demonstrated superior corrosion
resistance (higher R1 value) compared to the Ni-Cr based alloys, which may be attributed
to the growth of a more adherent Cr-rich passive oxide film on its surface.

The equivalent capacitance of the Constant Phase Element (CPE) was modelled as
a non-ideal capacitor containing the capacitance of the layer C and a roughness factor n,
using the formula:

C = (Y0R1)1/n/R1 (2)

The layer capacitance can be expressed with the following equation:

C = εε0A/d (3)

where A is the testing area, d the layer thickness, ε the dielectric constant of the layer, and
ε0 the free space permittivity. The value of ε was assumed to be independent of potential
over the studied range.

So Y0 is inversely proportional to d and the reduction in Y0 for both alloys (see Table 5)
indicates that dense oxide layer on the alloys’ surfaces become thicker by increase of the
potential. The dielectric constants of the oxides formed on the surface of the alloys are very
similar, 11.9 for NiO, 12 for Cr2O3, and 12.9 for CoO; and taking into account that Cr2O3 is
the predominant oxide on the surface of both alloys studied, from Table 5 we can conclude
that the thickness of the passive layer formed on Co-Cr alloy is at least two times greater
than the thickness of the one formed on Ni-Cr alloy.

3.4. Microhardness

It is well recognized that a variety of factors, independent of the metal alloy employed
for production, influence the hardness of created prostheses. According to reports, a
prosthesis’s hardness can differ based on the fabrication process it uses, including milling,
3D printing, casting (which can vary depending on the mold used even when using the
same casting procedure), and the rate at which the prosthesis cools down after casting. It
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has been shown that, as grain size increases during the alloy casting process, mechanical
strength and surface hardness decrease, even though changes in grain size are independent
to changes in yield strength and hardness in the case of gold alloys [32,33]. This study’s
findings showed that, for both alloys, the hardness of the cast crown was much lower than
the ingot’s (see Table 6). The casting technique utilized in this study was one that dental
laboratories frequently employ to create cast crowns. As a result, when creating cast crowns
for patients, each metal alloy may experience a reduction in hardness at a level comparable
to what was previously described when comparing ingots. It is thought that for clinicians
to anticipate the right mechanical qualities, they must be aware of this drop in hardness
and tensile strength.

Table 6. Values of microhardness, elasticity modulus, and tensile strength for the tested samples of
Ni-Cr and Co-Cr (IN—ingot; CC—cast crown).

Mean Parameter ± Standard
Deviation

Ni-Cr Co-Cr

IN CC IN CC

Vickers microhardness 231.6 ± 11.2 182.2 ± 11.5 425.4 ± 16.2 326.6 ± 14.2

Young´s modulus (GPa) 201.5 ± 16.2 128.9 ± 22.9 282.2 ± 15.8 110.7 ± 12.9

Tensile strength (MPa) 720.3 ± 26.5 386.6 ± 12.4 1310.2 ± 28.8 623.3 ± 12.2

3.5. Bending Test and Tensile Test

A measurement of a material’s stiffness or elasticity is the Young’s modulus. In the
elastic range of deformation, it is the ratio of stress to strain. Several testing techniques,
such as tensile testing, compression testing, and three-point bending testing, can be used to
estimate the Young’s modulus.

The three-point bending test is a frequently employed technique for figuring out
a material’s Young’s modulus. A rectangular or cylindrical specimen of the material is
supported by two points during this test, and a third point applies a load to the specimen’s
center. A displacement sensor is used to measure the deflection that results from the
specimen bending due to the load.

The Young’s modulus is calculated using the equation:

E =
4FL
πd3y

(4)

where:

E = Young’s modulus
F = force applied to the specimen
L = span between the supports
d = diameter or width of the specimen
y = deflection of the specimen at the center

Prior to performing the test, the specimen’s dimensions are measured, and it is then
positioned on the supports. The load is then gradually applied to the specimen’s center
until a maximum value is reached. Throughout the test, the deflection is measured at
regular intervals. The weight is then removed.

Using the equation above, the Young’s modulus can be determined from the test data.
The three-point bending test is a non-destructive testing technique, allowing the specimen
to be used again for additional testing. It is also a relatively simple and inexpensive
method, making it a popular choice for determining the Young’s modulus of a wide range
of materials.

Thus, the null hypothesis that there would be similar microstructures and mechanical
properties among the groups with different chemical composition was rejected.

This means that Ni-Cr sample with a higher elastic modulus (see Table 6) is generally
more rigid and less flexible than Co-Cr sample with a lower elastic modulus. This is very
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important, taking into account that changing the internal design of a dental framework
did not affect the elastic modulus or the percentage of elongation [34]. In both cases, the
obtained elastic modulus is better than for other dental materials [35].

4. Conclusions

The biocompatibility of dental alloys can be affected by corrosion products, resulting
from the exposure to a simulated body fluid and modifications to the corrosion potential in
service. These factors may cause the liberation of metallic ions, leading to local swelling or
systemic allergic responses in the surrounding tissue.

To investigate this, samples of commercial Co-Cr and Ni-Cr alloys were analyzed by
exposing them to artificial saliva at different potentials and examining the growth of a
passive oxide film using OCP and EIS spectra. The results obtained from these experiments
are consistent with SEM and EDS analyses. EIS experiments were well-suited to a simplified
standard equivalent circuit model with a single time constant. The data show that the
Co-Cr alloy showed superior corrosion resistance compared to Ni-Cr alloys up to 200 mV,
with resistance values increasing for both alloys as the potential grows.

Regardless of the population’s feeding habits or temperature, which can alter the
potential of the dental prosthetic devices, the studied alloys exhibited excellent corrosion
resistance. As a result, both alloys are recommended for treating patients with dental
prostheses containing metal frameworks. For the older patients who already have Ni-Cr
prostheses and have had no problems with them for years, they can be offered the same
material with the certainty that there will be no galvanic corrosion (the electrochemical
parameters of ingots and crowns are very similar). Upon comparative analysis, it was
found that the Co-Cr alloy displays heightened resistance to corrosion, leading to dental
restorations that are not only more aesthetically pleasing, but also have a longer life
expectancy. Furthermore, the Co-Cr alloy boasts a lower density when compared to Ni-Cr
alloy, which renders it a suitable choice for creating thinner and more visually appealing
dental restorations. The flexibility of the Co-Cr alloy also surpasses that of Ni-Cr alloy,
thereby improving its strength and durability. Consequently, the Co-Cr alloy is a preferred
option for dental prostheses that require the ability to endure high stresses and loads.
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