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ABSTRACT
In the restoration of lost or misaligned dental pieces, dissimilar dental alloys are frequently used in the oral 
cavity, which form galvanic couples that corrode due to the effect of saliva and dentin fluids. In this work, the 
microstructure of ten non-precious dental alloys was analyzed by optical microscopy, the open-circuit corrosion 
potential of each alloy was measured against a saturated calomel electrode, they were subjected to accelerated 
corrosion processes in aerated artificial saliva and plotted the potentiodynamic polarization curves of these 
alloys. Then, the corrosion potential and current density of the galvanic couples formed by stainless steels 304 
and 316L with non-precious dental alloys of Ni-Cr, Co-Cr, and Cu base alloys (Cu-Ni, Cu-Zn and Cu-Al), using 
the Evans method whose results were not compatible with the principle of galvanic couples, so the Mansfeld 
equations were used with which results consistent with the aforementioned principle were obtained.
Keywords: Non-precious dental alloys; galvanic couples; artificial saliva; polarization curves.

1. INTRODUCTION
Dental alloys for casting and casting are available on the market in a wide variety of compositions and with 
suitable mechanical and electrochemical properties to fulfill functions of use in inlays, crowns, bridges, partial 
and total dentures, brackets and implants [1, 2]. The most traditional are the noble alloys that contain not less 
than 75% gold and platinum group metals; these alloys do not deteriorate in their properties over time nor do 
they lose their aesthetic appearance [3, 4]. However, they have high density, low elastic modulus and are exces-
sively expensive. For this reason and to replace alloys with a high gold content, non-precious alloys have been 
developed, which have been used since the 1940s in developed countries such as the United States, Germany, 
France and Japan. Among these alloys are those of Co-Cr, Ni-Cr, stainless steel, titanium-based alloys [5–9] 
and in the last decades of the last century, copper-based alloys in developing countries in the Middle East and 
America South (Brazil, Argentina and Peru) in order to lower costs and make prostheses accessible to low-
income people [10–15]. To avoid the indiscriminate use of these alloys, electrochemical corrosion studies were 
carried out in corrosive media that simulate the oral cavity in order to typify the existing alloys in the national 
and international market, implementing and disseminating their true properties among users and not those that 
are disclosed the marketing chains [16].    

Dental restorations frequently require the use of dissimilar alloys in the oral cavity, as in the case of a 
tooth filled with amalgam coming into direct, indirect or intermittent contact with another tooth restored with 
a different alloy, giving rise to oral galvanism due to electrical currents that flow between these alloys through 
saliva and fluids of oral and dentinal tissues [17, 18]. Oral galvanism produces different effects such as head-
ache, metallic taste, fainting, nausea, burning sensation of the tongue, and unusually dry mouth [19, 20].

For this reason, we will study the corrosion of galvanic couples of stainless steels 304 and 316L with 
non-precious dental alloys of Ni-Cr, Co-Cr, Cu-Ni, Cu-Zn and Cu-Al in aerated artificial saliva using the method 
Evans and Mansfeld formulas and by optical microscopy we will analyze the microstructure of the alloys used 
in this work.

https://orcid.org/0000-0001-7919-2014
mailto:elvarq@yahoo.es
mailto:wilderag@yahoo.com
mailto:quezada_b@yahoo.es


QUEZADA-CASTILLO, E.; AGUILAR-CASTRO, W.; QUEZADA-ALVÁN, B.,  revista Matéria, v.28, n.3, 2023

2. MATERIALS AND METHODS

2.1. Materials
Ten non-precious dental alloys were used: two 304 and 316L stainless steels, two Ni-Cr alloys, two Co-Cr alloys 
and four Cu-based alloys whose chemical composition and trade names are shown in Table 1.

2.2. Specimen preparation

•	 The specimens of the copper, Co-Cr and Ni-Cr base alloys were prepared by the lost wax method with an 
oxygen-butane-propane flame, and by a centrifugation process [22]. The test pieces consisted of sheets with 
a surface area of 1 cm × 1 cm and a thickness of 0,20 cm.

•	 The stainless steel specimens (in sheets and wires) were prepared by cutting pieces of the “as-received” mate-
rial to expose a surface area of 1 cm2 to the solution.

2.3. Revealing of microstructures
To reveal the microstructure of the tested materials, the specimens were prepared metallographically by polish-
ing them with silicon carbide papers of different granulometry, from 220 to 2000, and then with diamond paste 
up to 0.25 μm. 

The development of the microstructure was carried out by attacking them with the following  
solutions [23]:

•	 SS 304, SS 316L, Co-Cr y Ni-Cr with the reagent: HCl (20 mL), HNO3(10 mL), FeCl3(3 g) from 5 to 30 
seconds.

•	 Cu-Ni, Cu-Zn y Cu-Al with the reagent: HCl (20 mL), H2O (100 mL), FeCl3(5–10 g) from 5 to 10 seconds.

2.4. Electrochemical corrosion tests
To determine the corrosion current density of galvanic couples in artificial saliva, corrosion potential measure-
ments were made and the polarization curves of the alloys under study were determined.

2.4.1. Corrosion potential measurements
Open-circuit corrosion potential (OCP) was measured with a saturated calomel electrode (SCE) in a three-
electrode cell with a Princeton Applied Research model 173 potentiostat in aerated artificial saliva at 25 ºC. 
Measurements were made in triplicate with different specimens of each alloy, previously allowing the potential 
to stabilize for one hour in the solution, continuously aerating it with a fish tank aerator at approximately 80 
bubbles per minute.

2.4.2. Polarization curves
Polarization curves in aerated artificial saliva were plotted in triplicate using the same cell and potentiostat as 
that used to measure OCP. The reference electrode was also saturated calomel and the counter electrode was 

Table 1: Chemical composition of dental alloys used in the present study in mass % [21].

MATERIAL CHEMICAL COMPOSITION (% m/m)
316L Stainless Steel (Fe-Cr-Ni) Fe 65,20 - Cr 17,00 - Ni 13,00 - Mo 2,50 - Mn 2,00 - C < 0,08
304 Stainless Steel (Fe-Cr-Ni) Fe 73,90 - Cr 16,00 - Ni 8,00 - Si 0,70 - Mo 0,40 - C 0,08

Verabond 2 (Ni-Cr) Ni 77,00 - Cr 12,50 - Mo 4,30 - Nb 4,00 - Al 2,30
Verabond (Ni-Cr) Ni 77,90 - Cr 12,60 - Mo 5,00 - Be 1,90 - Al 2,60
Vera PDN (Co-Cr) Co 63,00 - Cr 27,00 - Mo 5,50 - Fe 2,00 - Ni 1,00
Supercrom (Co-Cr) Co 62,50 - Cr 30,00 - Mo 6,00

Platcast (Cu-Ni) Cu 65,00 - Ni 30,00 - Al 5,00
Oropent (Cu-Zn) Cu 54,10 - Zn 45,70 - Fe 0,05 - Ni 0,02
Pentacast (Cu-Al) Cu 77,90 - Al 12,00 - Ni 5,10 - Fe 5,00

Orcast Soft (Cu-Al) Cu 77,00 – Al 6,50 - Zn 12,50  -  Ni 4,00
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platinum. The scanning speed was 12 mV/min controlled with a Universal PAR 175 Programmer and the curves 
were recorded with an XT PAR model REO 151 plotter. Before starting the curves, the corrosion potential of the 
surface was measured. same way as in the previous section. The anodic and cathodic curves of each alloy were 
drawn separately with different specimens starting from the OCP.

2.4.3. Corrosion potentials of galvanic couples
Dental alloys corrode in the mouth due to the action of saliva and dentin fluids, so that when electrically coupled 
they polarize and corrode at a new speed. When metals A and B are coupled, the mixed potential of the galvanic 
couple, Ecupla (Vcorr.PG), is found at the intersection of the polarization curves where the total oxidation rate is 
equal to the total reduction rate and the polarization current density is Icouple (or Icorr.PG) [24]. This process that 
allows to determine the potential and current density of the galvanic couple is called Evans method.

2.5. Electrolyte
The electrolyte used in the potentiodynamic tests was an experimental saliva [11, 12] that reproduces the elec-
trochemical behavior of natural saliva, whose composition in grams per liter (g/L) is:

NaCl(0,600), KCl(0,720), CaCl2·2H2O(0,220), KH2PO4(0,680), Na2HPO2·12H2O(0,856), KSCN(0,060), 
KHCO3(1,500) and H8C6O7(0,030), prepared with deionized water of 18,20 MW-cm electrical resistivity and with 
analytical grade reagents. The pH of the solution was 6,5; to prevent this value from being modified, KHCO3 
must be added shortly before starting the tests.

3. RESULTS AND DISCUSSION

3.1. Metallographic analysis

•	 Figures 1A and 1B show the microstructures of 304 and 316L austenitic stainless steels. The first corresponds 
to a sheet of the material in which equiaxed grains with twins inside can be seen, while the second (wire) 
shows a totally deformed structure due to the drawing of the material.

•	 Figures 2A and 2B show the microstructures of the Ni-Cr alloys: Verabond and Verabond 2. In the Verabond 
alloy, the dendritic structure (light part) is immersed in a eutectic structure due to the presence of the NiBe 
and α – NiCrMo phases (matrix material) and from the literature it is known that the size of the eutectic 
increases with Be content [25, 26]. The dendritic structure of these alloys is a solid solution rich in Ni, as can 
be deduced from the chemical composition of the alloy and the corresponding phase diagram.

•	 Figures 3A and 3B show the microstructure of Vera PDN and Supercrom Co-Cr alloys, which are solid 
solutions of chromium in cobalt with complex carbides in the interstices of the dendrites. Complex carbides 
include Cr4C, Cr7C, Cr23C, MC, and M6C, where M can be an element such as niobium, titanium, tantalum, 
or tungsten [26, 27].

•	 Figure 4A and 4B shows the microstructures of Platcast (Cu-Ni) and oropent (Cu-Zn) alloys. Platcast is a 
Ni-rich solid solution as deduced from its composition and phase diagram. Oropent is characterized by the 
presence of large polygonal grains and is classified in the group of β brasses [28].

•	 Figures 5A and 5B show the microstructure of the Cu-Al and Cu-Zn alloys: Pentacast and Orcast Soft (with 
small amount of Zn). In them, the presence of dendrites (clear areas) immersed in an interdendritic region is 
observed. These zones correspond to the α phase, which is a solid solution of aluminum in copper, and the 
interdendritic zones formed by the β phase, stable at high temperatures, which below 580 ºC gives rise to the 
α and γ2 phases [29].

3.2. Corrosion potentials
Table 2 shows the open-circuit corrosion potentials (OCP) of the alloys under study, ordered according to their 
corrosion potential from least to most, forming an electrochemical series in aerated artificial saliva. The average 
standard deviation of the OCP calculated according to the G:16-95 ASTM standard [30] is also shown.

The most active dental alloy is Orcast Soft, whose corrosion potential is –0,270 Vsce. This alloy will 
always be anode when it forms galvanic pairs with any of the copper-based dental alloys and stainless steels 
considered in this work.

3.3. Polarization curves
The polarization curves were determined under static conditions at room temperature (25 ºC). The cathodic 
curves of the alloys under study are all similar because at small cathodic overpotentials the current density 
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increases rapidly, observing a linear relationship between the overpotential and the logarithm of the current. In 
all cases the cathodic region corresponds to the evolution of hydrogen and reduction of oxygen [31].

The polarization curves of 304 and 316L stainless steels in artificial saliva are shown in Figure 6. The 
passive zone of 304 stainless steel extends from –0,080 Vsce to 0,430 Vsce with a current density of 0,60 µA/cm2. 
The passivation rupture potential is 0,450 Vsce due to the pitting of the material produced by the chlorides in the 
solution. The passive zone of 316L stainless steel extends from –0,050 Vsce to 1,060 Vsce with a current density of 
0,790 µA/cm2. From this potential, the current density increases due to the nucleation of pits or pits around the 

Figure 1: Optical micrographs of the microstructure of (A) 304 stainless steel and (B) 316L stainless steel at 100×.

Figure 2: Optical micrographs of the microstructure of (A) Verabond and (B) Verabond 2 at 100×.

Figure 3: Optical micrographs of the microstructure of (A) Vera PDN and (B) Supercrom at 100×.
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existing inclusions on the surface of the sample. If there were no inclusions for the pitting to nucleate, the pitting 
potential would be higher due to the high passivity of the metal. The presence of Fe, Cr, Cl, and oxygen in the 
passive layer of 316L stainless steel in solutions containing NaCl, such as saliva, is attributed to the formation 
of Fe2O, Cr2O3, and FeCl according to EDX analysis by REFAEY et al. [32].

The greater resistance to corrosion of SS 316L compared to 304 stainless steel is due to the greater 
amount of chromium and molybdenum it contains and its biocompatibility makes it a useful material for medi-
cal applications, orthopedic implants and orthodontic appliances such as arch wires, brackets, bands, ligatures, 

Figure 4: Optical micrographs of the microstructure of (A) Platcast and (B) Oropent at 100×.

Figure 5: Optical micrographs of the microstructure of Pentacast (A) and Orcast Soft (B) at 100×.

Table 2: Open-circuit corrosion potentials and intensities of dental alloys under study in aerated artificial saliva.

MATERIALS NOTATION Vcorr (Vsce) Icorr(µA/cm2)

Stainless steel 316L 1 –0,061 ± 0,011 0,034
Stainless steel 304 2 –0,180 ± 0.016 0,124
Verabond 2 (Ni-Cr) 3 –0,185 ± 0,006 0,180
Verabond  (Ni-Cr) 4 –0,192 ± 0,005 0,235
Vera PDN (Co-Cr) 5 –0.216 ± 0.007 0.110
Supercrom (Co-Cr) 6 –0,244 ± 0,012 0,508

Platcast (Cu-Ni) 7 –0,250 ± 0,005 0,073
Oropent (Cu-Zn) 8 –0,253 ± 0,011 0,440
Pentacast (Cu-Al) 9 –0,260 ± 0,007 1,720

Orcast Soft (Cu-Al) 10 –0,270 ± 0,004 1,000
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tubes, dental crowns among others [33, 34]. Thanks to molybdenum, it is ideal for cutting edges such as scalpels, 
medical needles, medical syringes, etc. Among other applications, it is also used for orthopedic implants, screws 
and bone fixation plates.

The 304 stainless steel has the same applications as SS 316L with some restrictions and is used for the 
manufacture of medical devices which do not chemically react with body tissue due to its high corrosion resis-
tance and low carbon. The nickel contained in these steels provides an extremely smooth and polished surface, 
giving it the fine details necessary for precision mixing.

Figure 7 shows the polarization curves of the Ni-Cr and Co-Cr alloys. The passive zone of Verabond 
2 alloy extends from –0,040 Vsce to 0,510 Vsce with an average passivation current density of 0,760 µA/cm2. 
The Verabond passive zone extends from –0,100 Vsce to 0,130 Vsce with an average current density in that zone 
of 0,60 µA/cm2. The passive zone of Vera PDN extends from 0,100 Vsce to 0,440 Vsce with an average current 
density of 0,29 µA/cm2 in this zone. For Supercrom, the passive zone extends from –0,180 Vsce to 0,520 Vsce with 
an average current density in that zone of 0,55 µA/cm2. The corrosion current densities of the alloys under study 
increase rapidly from their rupture potential, due to the dissolution of the interdendritic zone by the presence of 
Cr and Mo precipitates (mainly Mo) [35, 36]. In general, the corrosion resistance of Co-Cr alloys is due to the 
presence of the Cr (III) oxide-hydroxides present in the passive layers of these alloys [37].

In general, Ni-Cr and Co-Cr alloys are used in prosthodontics for crowns and bridges, as well as post-core 
constructions with some concerns about the toxic and allergic effect of nickel on the human body when exposed 
in the oral cavity. Co-Cr is a biocompatible alloy that is also used for metal-ceramic restorations because plastic 
deformation and porcelain detachment are rare due to its high elastic limit [38].

The polarization curves of copper-based dental alloys are shown in Figure 8. The Cu-Ni alloy (Platcast) 
has a passive zone that extends from –0,180 Vsce to 0,250 Vsce with an average passivation current density of 
0,560 µA/cm2 approx. The Cu-Zn alloy (Oropent) has a passive zone that extends from –0,160 to 0,040 Vsce 
and an average current density in that zone of 1,90 µA/cm2; this small passive zone is due to its high Zn content 
[18]. The passive zone of Cu Al alloys extends from –0,180 Vsce to 0,120 Vsce for Orcast Soft and up to 0,180 Vsce 
for Pentacast with average passivation current densities of 1,35 µA/cm2 and 1,45 µA/cm2, respectively. From 
the rupture potentials, the corrosion current densities of the alloys under study increase rapidly to small over 
potentials as shown in the figure above, due to the selective dissolution of the material, a phenomenon known 
as dealloying. 

Figure 6: Potentiodynamic polarization curves of 304 and 316L stainless steels in aerated artificial saliva.
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Figure 7: Potentiodynamic polarization curves of Co-Cr and Ni-Cr dental alloys in aerated artificial saliva.

Figure 8: Potentiodynamic polarization curves of copper-based dental alloys in aerated artificial saliva.

Cu-Ni and Cu-Al alloys are used to fabricate full cast crowns, inlays, short-span multi-unit bridges, 
dental posts and cores, metal substructures for veneer crowns using polymer resins [21]. Oropent dental alloy is 
used in pontics, bridges, inlays, posts and dental crowns [39].

3.4. Corrosion potentials and current densities of galvanic couples of dental alloys
The instantaneous corrosion potentials and current densities of the galvanic couples between different materials 
are obtained theoretically using the Evans method described in section 2.4.3. In this case, the cathodic curves 
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of the 304 and 316L stainless steels are superimposed with the anodic curves of the Ni-Cr, Co-Cr and Cu base 
alloys as shown in Figures 9 and 10. The red and black squares in the intersection of the cathodic curves of 
stainless steels 316L and 304 with the anodic curves of non-precious alloys indicate the corrosion potential and 
current density of the respective galvanic couple. Except for the galvanic couple PG1,2 of stainless steels in which 
304 stainless steel acts as anode and 316L stainless steel as cathode, intersecting in this case the anodic curve of 
304 steel with the cathodic curve of 316L steel. In all cases, 316L stainless steel acts as the cathode.

The corrosion potentials and current densities of the galvanic couples are presented in Tables 3 and 4, 
observing that: the most susceptible to corrosion are the couples formed between 316L and 304 stainless steels 
with the Orcast Soft copper-aluminum alloy, and the most resistant to corrosion are the couplings formed 
between 304 stainless steel and the Ni-Cr and Co-Cr alloys considered in this work.

3.5. Correction of galvanic current density results by the Mansfeld method
In the 70s of the last century, MANSFELD and KENKEL [40], MANSFELD [41, 42] systematically studied 
the behavior of galvanic couples and the applicability of superimposing Evans diagrams to determine galvanic 
current densities, reaching the conclusion that three cases must be considered: 1) Tafel behavior, 2) diffusional 
control and 3) small polarization ranges. In this paper we will deal only with the latter case.

For small polarization ranges, coupling metal A with metal B (more noble than A) produces only a small 
shift in the corrosion potential of metal A. Therefore, the galvanic couple potential of the two dissimilar metals 
coupled, is located very close to the corrosion potential of the uncoupled anode and Tafel type behavior does 
not occur.

In this case, the galvanic current (Icorr.PG) is not equal to the metal dissolution current A. This last current 
is the sum of the cathodic currents on the anode (IA,c) and on the cathode (IB,c):

	 I I IA a A c B c, , ,� � 	 (1)

while the galvanic current is equal to the cathodic current on metal B:

	 I I I Icorr PG B c A a A c. , , ,� � � 	 (2)

from where

	 I I IA a corr PG A c, . ,� � 	 (3)

Figure 9: Superposition of cathodic polarization curves for 316L stainless steel, cathodic and anodic polarization curves for 
304 stainless steel, and anodic polarization curves for Ni-Cr and Co-Cr alloys in aerated artificial saliva. 
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Figure 10: Superposition of cathodic polarization curves of 304 and 316L stainless steel and anodic polarization curves of 
Cu base alloys in aerated artificial saliva.

Table 3: Corrosion potentials and current density of galvanic couples of non-precious dental alloys with 316L stainless steel.

GALVANIC PAIR GP Vcorr.PG  
(Vsce)

Icorr.PG  
(µA/cm2)

316L SS/304 SS PG1,2 –0,143 0,105

316L SS/Verabond 2 PG1,3 –0,166 0,156

316L SS/Verabond PG1,4 –0,155 0,130

316L SS/Vera PDN PG1,5 –0,149 0,117

316L SS/Supercrom PG1,6 –0,213 0,334

316L SS/Platcast PG1,7 –0,238 0,473

316L SS/Oropent PG1,8 –0,221 0,373

316L SS/Pentacast PG1,9 –0,245 0,528

316L SS/Orcast Soft PG1,10 –0,250 0,570

The magnitude of the current density of the galvanic couple (Icorr.PG) is determined with the Evans dia-
grams and the cathodic current density of anode A is calculated with the formula:  

	 I I exp
V V

bA c corr A
corr PG corr A

c
, .

. .

,
� �

�� ��

�
��

�

�
��0 434

	 (4)

where Vcorr.PG is the corrosion potential of the galvanic couple, Vcorr.A and Icorr.A are the corrosion potential and the 
corrosion current density of the uncoupled anode; bc is the cathodic Tafel slope of the anode material (A).

The polarization range (Vcorr.PG – Vcorr,A) of the galvanic couples of the copper-based dental alloys with the 
stainless steels considered in this work is very small, less than 0,20 Vecs, for which the formulas (3) and (4) to 
determine the true anode solution current density (IA,a) at the corrosion potential of the galvanic couple. We will 
illustrate the calculation of IA,a with an example.
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For the galvanic couple PG2,9 (304 SS/Pentacast), the open circuit corrosion current density (Table 2) is: 
Icorr.PG = 1,720 µA/cm2 and the current density IA,c corresponding to the anode (Pentacast) is determined using 
formula (4) and the data in Tables 2, 4 and 5.

	 I expc9 1 720
0 253 0 260

0 434 0 181
, , )

, ,

, ,
� �

� �
�

�

�
�

�

�
� (  µA/cm  

2

Table 4: Corrosion potentials and current density of galvanic couples of non-precious dental alloys with 304 stainless steel.

GALVANIC PAIR GP Vcorr.PG  
(Vsce)

Icorr.PG  
(µA/cm2)

304 SS/Verabond 2 PG2,3 –0,183 0,002

304 SS/Verabond PG2,4 –0,185 0,009

304 SS/Vera PDN PG2,5 –0,196 0,030

304 SS/Supercrom PG2,6 –0,235 0,096

304 SS/Platcast PG2,7 –0,242 0,116

304 SS/Oropent PG2,8 –0,237 0,101

304 SS/Pentacast PG2,9 –0,253 0,156

304 SS/Orcast Soft PG2,10 –0,262 0,200

Table 5: Cathodic Tafel slopes, potentials and corrosion current densities of galvanic couples of 304 and 316L stainless steel 
with copper-based dental alloys by the Evans and Mansfield methods.

ALLOYS bc
(Vsce/decade)

Icorr 
(µA/cm2)  

(Disengaged)

PG CODE Icorr.PG  
(µA/cm2) 
(Evans)

IA,a(µA/cm2) 
(Mansfeld)

SS 316L 0,170 0,034 – – –

SS 304 0,165 0,124 PG1,2 0,105 0,179

Verabond 2 0,156 0,180 PG1,3 0,156 0,292

Verabond 0,132 0,235 PG1,4 0,130 0,253

Vera PDN 0,170 0,110 PG1,5 0,117 0,161

Supercrom 0,200 0,508 PG1,6 0,334 0,689

Platcast 0,237 0,073 PG1,7 0,473 0,538

Oropent 0,139 0,440 PG1,8 0,373 0,632

Pentacast 0,181 1,720 PG1,9 0,528 1,948

Orcast Soft 0,225 1,000 PG1,10 0,570 1,384

Verabond 2 0,156 0,180 PG2,3 0,002 0,180

Verabond 0,132 0,235 PG2,4 0,009 0,217

Vera PDN 0,170 0,110 PG2,5 0,030 0,114

Supercrom 0,200 0,508 PG2,6 0,096 0,554

Platcast 0,237 0,073 PG2,7 0,116 0,183

Oropent 0,139 0,440 PG2,8 0,101 0,438

Pentacast 0,181 1,720 PG2,9 0,156 1,729

Orcast Soft 0,225 1,000 PG2,10 0,200 1,121
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from where

	 IA,c = I9,c = 1,573 µA/cm2

The dissolution of the anode (Pentacast) at the corrosion potential of the PG2,9 pair is obtained with 
formula (3):

	 IA,a = 1,729 µA/cm2

In this way, the real values of anode dissolution of the galvanic couples considered in this work were 
theoretically determined, which are presented in Table 5. This table shows that the corrosion current density of 
the galvanic couples of the alloys does not precious alloys acting as anodes and stainless steels 304 and 316L 
as cathodes, evaluated with the Mansfeld formula, are greater than the current densities of non-precious alloys 
uncoupled according to the PG principle which states that the current density of the galvanic couple (Icorr.PG) must 
be greater than the current density (Icorr.A) of the uncoupled anode [32].

4. CONCLUSIONS
From the results obtained in this work we can conclude:

1.	 When forming galvanic pairs with copper-based dental alloys, stainless steels 304 and 316L act as cathodes 
because they have a higher corrosion potential than these alloys in aerated artificial saliva.

2.	 The most resistant galvanic couples to corrosion in the oral cavity are those formed between stainless steels 
and Ni-Cr and Co-Cr dental alloys.

3.	 The experimental results show that for small polarizations, the Evans method does not always give good 
results to predict the rate of dissolution of the anodic component of the galvanic couples of stainless steels 
304 and 316L with non-precious dental alloys in aerated artificial saliva, therefore that it is necessary to use 
the Mansfeld correction formulas.
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