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Difirrent rehabilitation solutions are very often adoptedfor the same oral cavity.

Unfortunately, the.combination of dffirent meialiic mateiials *oy ,ourc galvanic coírosion.
This work is aimed at the electrochemical-characterization of some deitat maierials in artificial saliva.

Precious metals-alloys as well as titanium, dental amalgam and a Co-Ci attoy are coisidered.
The results show that all alloys and titanium are cha-racterized by low corrosion currents

and negligible galvanic corrosion, on the.contrary, {gnificant galvaniciorrosion currents are measured
in couplings with the dental amalgam.

qH, th9 composition and conductivity of the electrolytic me_
dium, its aeration or de-aeration, the electrode poteniial, and
the surface ratio between the anode and the cathode.
Frequently, oxygen is in contact with the material surface
exposed to the fluids of the oral cavity. Free metal surfaces
occur in amalgam reconstruction, titanium frameworks, and
alloy-ceramic or alloy-resin reconstruction. In vivo corro-
sion phenomena are well documented in these cases. Very
ofteq, they are observed at brazed joints or defects like poro-
sity, inclusions etc.
A lot of works showed the criticality of galvanic corrosion
combined with crack corrosion. This coupling is significant
for pH reduction and increase of Cl- ion concentràtion si-
multaneous to local reduction of dissolved oxygen concen-
tration (6,7,8,9).
This work is aimed fo charactenze the corrosion of dental
{loyq,-.amalgams and commercially pure metals (Ti, pd, Au)
in artificial saliva in oxygen environment, by electrochemi-
cal techniques.
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2.1. $pecimce'l preparati*m
Dental alloys, amalgam and pure metals were considered in
this work. Their chemical composition is reported in Table 1.
The dental alloys were cast by the lost wax process, as discs
of 15 mm diameter and 3 mm thickness. Each disc was
subjected to a homogenize treatmett at 950.C for 10 minu-
tes followed by air-cooling.
The amalgam specimen was obtained by manual condensa-
tion according to the producer instructions and applying the
same methods used for condensation in the oral càvity. fnis
specimen was obtained as a disc with the above cited úimen_
sions, 5 years before testing. In fact, it is known that ageing
makes the amalgam more appropriate for the evaluatión oT
long-term behaviour, since the release of metallic ions de-
creases in time (10). The amalgam is a non-gamma2-type.
Alloy and amalgam specimens were previously polishéà for
microstructural investigation.
Before electrochemical testing, the specimen surface was
subjected to dry grinding by 600-grit SiC sheet. Residuals
from grinding were removed from the surface by dehumidi-
fied and purified airjet.
Discs with the above mentioned shape and dimensions were
obtained by mechaaical tooling from commercial ingots of
the three pure metals, Au, Pd and Ti.
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Lots of diversified and complex solutions exist for dental
prosthesis rehabilitation. The replacement of a single tooth
and the realization of removable or fixed bridges fór partial
or complete prostheses, are carried out by the use of diffe_
rent materials. Also, the preservation of a'single tooth is ac_
complished by the application of various tóchniques that
may require amalgams or metal alloys. Frequently, combi_
nations of materials such as amalgams, precìous metals al_
loys, titanium, cobalt-chromium àlloys ètc. are adopted in
the same oral cavity (I,2).
Recently, the use of Ti in removable prosthodontics (3) in_
creased remarkably. In the last 20 years, titanium played an
important role as implant materiai, for the substitution of
single tooth or complete prostheses (4,5). These implants
are a portion ofthe prosthesis and provide the proper ancho_
ring to the mandibular bone. The prosthesis is-finìshed with
precious metal alloys superstructures, which are - in turn _

provided with esthetical ceramic coating.
As. a, consequence, different interfaces develop between ma_
terials and environment. The latter may be tire mandibular
lolg, u metal alloy, the oral cavity with all its complex
fluids, ceramic materials or plastic rèsins, or a combination
of that. In case of alloys an electrochemical process of cor_
rosion may derrelop, thanks to the different body fluids. On
a corroding alloy or metal, anode and cathode sites exist. In
case of two alloys electrically in contact, the more noble al_
loy reduces its corrosion rate and its anodic reaction rate is
suppressed. Conversely, the less noble alloy increases its
corrosion rate and its cathodic reaction rate is suppressed.
This process ofgalvanic corrosion is represented by the fol_
lowing simultaneous reactions:

. Cathodic reactions:

Or+ 4e- + 2HrO = 4OH-

O, + 4H* + 4e- =2HzO
. Anodic reaction:

Me=Men*+ne-

The in vitro study of the galvanic process is very difficult,
because its intensity depends on many parameteis, like the
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Attoy Au

56.0

99.0

Table L. Chemícal composítíon of alloys metals and anatgan (weíght %).

Tab.1. Composízíone chímica dí leghe, metallí e amalgama (%in peso).
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2.2. Microstructural i nvestigation
Microstructural investigation was performed by Scanning
Electron Microscopy (SEM). In order to get a morphologi-
cal and chemical charactenzation of phases and structural
constituents, the polished specimens were analysed in the
backscattered electrons mode and by energy dispersive
spectrometry.

2"3, fi lectrochemica*. r&easurements
The electrochemical behaviour was studied in Ringer-type
artificial saliva with the following chemical composition:
NaCl 9 g/l; KCI 0.4 g['NaHCO, 0.2 gll1' CaClríHrO 0.25
CI.
The solution was maintained stagnant at 3'7 "C. Measure-
ments were performed by means of a 3-electrodes electro-
chemical cell, equipped with a saturated calomel electrode
(SCE) as reference and a platinum electrode. Each specimen
was mounted and sealed by PTFE, and provided with a
working surface of 1 cm2. Measurement monitoring was
performed by an EG&G PAR mod. 273Apotentiostat/galva-
nostat. Potentiodynamic curyes, Tafel curves (11) and curyes
for polarization resistance (R" ) calculation were obtained.
Four anodic and four cathodic Tafel curves and four curves
for R- determination were obtained from each specimen.
Thesep measurements were performed in order to ialculate
the corrosion rate I".. according to the Stearn & Cjlary
equation. The open circuit potentials were measured by two
different methodologies. In the first case, they were measu-
red after immersion in Ringer solution until a variation less
than 0.01 mV/s was attained and were called OCP. In the se-
cond case, they were measured after immersion in Ringer
solution until a variation less than 0.01 mV/s and a subse-
quent cathodic polarization at -1250 mV vs SCE for 300 s

were attained and were called E . The E values were re-
corded during the following SdÎíours. fa'ffie Z summarizes
the operating conditions.

3.4. &a[vam*e e*rr&si0r']
Tests were performed in stagnant Ringer solution at25 'C in
a cell with the working electrodes mounted horizontally and
opposed each other. Each electrode was mounted and sealed
by PTFE, with a ratio between anodic and cathodic surfaces
equal to 1. The current was monitored as a function of time

+ 900 vs. SCE

+ 20 vs. OCP

t 250 vs. OCP

by an EG&G PAR mod. 273Apotentiostalgalvanostat mo-
dified as a zero resistance ammeter according to the produ-
cer's instructions. With this modification, measurements of
current variations up to 100 pA and simultaneous evaluation
of galvanic current and couple potential (E couple) can be
performed.

3. RgSti!_TS e$*p m!sc$s$r$,*

3. 1. M icrcstructuraI investi gation
All alloys could be well investigated by SEM in the back-
scattered electrons mode. Micrographies are shown in Figs.
1 to 4. From this investigation alloys C and G - not shown in
the figures - turn out to be homogeneus, while alloy B
shows some inhomogeneity (see fig.1). The inhomogeneous
microstructure in precious metal alloys is due to the prefe-
rential concentration of low atomic number and low corro-
sion resistance elements (Cu, In, Sn) in some phases. As a
consequence, a higher propensity to corrosion should be ex-
pected in the less homogeneous alloys (12, I3), due to the
formation of anodic zones at poorly noble phases.

3"?" à*eetn*chem{eat rfi e&$xrreffients
The potentiodynamic curves (Figs. 5, 6,7 and 8) give the cri-
tical passivation current (I"n,), which describes the passiva-
tion capability of the metal or alloy. While the dental amal-
gam shows a low passivation susceptibility (fig. 5), the other
alloys -and 

pure metals are characterized by l",it < 3500
nNcnf . Particularly, the Ti passivation tendency iliimilar to
that of alloy C and higher than that of alloy D (see Figs. 5, 8).
The potentiodynamic curves differ significantly. As shown in
Figs. 5 to 7, the high gold content alloys (G, E), the Au-Pd al-
loy (F) and the pure metals Ti, Au and Pd exhibit a wide ran-
ge of low current density (10 e to 10-s) between the corrosion
potential [E(I=O)] and the breakdown potential. This beha-
viour is typical of high corrosion resistance materials. Parti-
cularly, alloy E undergoes the highest current density varia-
tion between the above mentioned potentials (Fig. 6). High
Pd content alloys (A and B) are characterizedby secondary
passivation at a potential of about 700mV vs SCE (Fig. 7),
which is not observed in pure Pd. Even if alloy A is less ho-
mogeneous in microstructure than B, the latter shows a hi-

:200 vs. OCP

i :20 vs. OCP

',t0vs.OCP
'1250 vs. SCE

Table 2. 0peratíng
condítíons used ín the
e Le ctro c h e n i ca I te sts.

Ta b. 2. Condízí o ni o peratíve
usate nelle prove
elettrochimiche.
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Figure l. Backscattered electrons SEM image.
Left: Mícrostructure of high Pd content alloy A. The dark phase is
mainly composed by In, Cu and Ga.
Right: Microstructure of high Pd content alloy B. The small dark
phases with dimension less rhan l0 W are Ii-Ga istes.

Figura 1. Immagine SEM ad elettroni retrodffisi.
Sinistra: Microstruttura della lega A ad alto iitolo di pd. La fase
scura è composta principalmente da In, Cu e Ga.
Destra: Microstruttura della lega B ad alto títolo di pd. Le piccole
fasi scure con dimensioni inferiori ai 10 pm sono composte^cla In e
Ga.

Figure 3. Backscattered electrons SEM image.
Lefî: microstructure of the Au-Pd-Ag atloy E. The grain boundary
precipítation of a high Sn contenÍ phase is revealed.
Right: Mícrostructure of the Pd-Au atloy F. High In content isles
are present.

Figura 3. Immagine SEM ad elettroni retrodffisi.
Sinistra: Microstruttura della lega E con Au-pd-Ag : presenza di
una fase ad elevato contenuto di Sn che decora i bordi di grano.
Destra: Lega F al Pd-Au: isole ad aho contenuto di In.

Fígure 2. Backscattered elecîrons SEM image showing the
microstructure of the Pd-Ag alloy D. An inhomogeneous
distributíon of Sn and Ga concentrating in the darker regions is
visible.

liqytra 2. Immagine SEM ad elettroni retrodíffusí. Microstruttura
della lega D al Pd-Ag. Distríbuzione disomo'genea di Sn e Ga che
si concentrano nelle 4one più scure.

gher I"n, than the former and a more remarkable peak at 700
mV. Anyway, these three materials have similar coffosion
potentials-[E(I=0)] and their current density is less than 5 x
10'6 Ncm2 before the transpassive region (Éig. 7).
The Pd-Ag alloys (C and D) undergo a passivation process
with a primary passivation potential of about 400 mV vs
SCE (Fig. 8). They are not characterizedby secondary pas-
sivation at 700 mV vs SCE, typical of high pd conténi al-
loys. They have a conosion potential tE(I=O)l lower than
pure Pd, the smallest value being that of the alloy with the
highest Ag content. The passive current density of these al-
loys lies between 5 x 10-6 and 0.8 x l0-7 A./cmi, similarly to

Figure 4. Backscattered electrons SEM image.
Left: Microstructure of the non-gamma 2-type dental amalgam. The
matrix is AgrHgr. It includes phases composed by Ag, Cu and Sn.
Right: Co-Cr alloy H. A dendritic microstructure and Mo-rich
phases (bríght in the image) are revealed.

Fígura 4. Immagine SEM ad elettroni retrodíJfusi.
Sinístra: Amalgama dentale del tipo non-gamma 2. Matrice tlel
tipo AgrHg, con varie fasi contenenti Ag, Cu, Sn al suo interno.
Destra: Lega H al Co-Cr con struttura dendritica e fasi ricche in
Mo ( chiare nell' immagine ).

high Pd content alloys. The alloy with the most inhomoge-
neous microstructure (D) has the lowest corrosion potential
[E(I=0)] and the highest passive cuffent density.
The amalgam passive region is very nÍurow, ranging from -
300 and -200 mV vs SCE, while the passive current is high
(10 a A/cm2), showing a clear propensity to corosion at high
voltage (Fig. 5).
Alloy H (Co-Cr) has a passive region limited between 0 and
200 mV vs SCE. However, it shows corrosion cunents lower
than 105 A"/cm2 for potentials up to +500 mV vs SCE (Fig. 5).
The OCP values of Ti, alloy H and amalgam (Tables 3 and
4) lie between -200 and -300 mV vs SCE while those of the

I a metallur gia ìt ali an a 29
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Figure 5. Potentiodynamic curves ofTi, Co-Cr alloy H and dental
amalgam.

Figura 5. Curve potenqiodinamiche dí Ti, lega H al Co-Cr e
amalgama dentale.

Figure 6. Potentiodynamic curves of alloys E (Au-Pd-Ag), F (Au-
Pd), G (high Au content) and Au (99.997o purity).

Figura 6. Curve potenTiodinamiche delle leghe E (Au-Pd-Ad, F
(Au-Pd), G (alto titolo aureo) e di Au (purezza 99.99Va).

other alloys and pure metals lie between +50 and +250 mV
vs SCE. The highest of them are those of Pd, high Pd con-
tent alloys (A and B) and Au-Pd alloy (F).
The formation kinetics of passive films in the mentioned
materials was studied by E"". recording. The repassivation
kinetics is significant for those alloys having surfaces direc-
tly exposed to the oral cavity. In this case, wear can reduce
or eliminate the passivated layer, enhancing corrosion (7,
14). Pd and high Pd content alloys have the slowest kinetics,
taking2,5 to 5,5 hours to repassivate (Fig.9). Pd takes about
twice the time than its own alloys. Furthernore, Ti, alloy H
and Pd show an E"oo still rising 36 hours after the cathodic
polarization (Fig.g). Ag-Pd alloys D and C (Fig. 10) are cha-
racÍenzed by an intermediate repassivation kinetics, taking
about 50 minutes to repassivate. High Au content alloys (E
and G), the Au-Pd alloy (F) and Au (Fig. 10), have a fast re-
passivation kinetics (less than 15 minutes). Particularly, Au,
alloys E and F take less than 6 minutes to repassivate. Ti, al-
loy H and amalgam (Fig. 11) undertake the most of the re-
passivation process within 30 minutes. The curve shape
(Fig. 9) allows to distinguish the following 3 classes of al-
loys with respect to the E"oo value measured 36 hours after
the cathodic reaction. a) low nobility (Ti, alloy H and amal-

Cam), b) mean nobility (Au, Pd, alloys A, B, C, D and E)

Figure 7. Potentiodynamic curves of the two high Pd content
alloys (A and B) and of Pd (99.95 % purity).

FiguraT. Curve potenziodinamiche delle due leghe ad alto titolo
di palladio (A e B) e del Pd (pureua 99.95 Vo).

1,2

1

3 o't

u 0'6
U)

a o,4

- o,2

0

-o,2

Figure 8. Potentiodynamic curves ofthe two Pd-Ag alloys (C and
D) and of Pd. See thaî alloy D tumed out to be inhomogeneous if
observed by backscattered electrons.

Figura 8. Curve potenliodinamiche delle due leghe al Pd-Ag (C e
D) e del Pd. Lo lega D risulta disomogenea all'osservazione
me di ant e e le ttroni retro diffus i.

and c) high nobility (alloys G and F). The E"oo values after
36 hours are reported in Table 3. Large differences among
the Ecorr values of alloys co-existing in the same oral cavity
may enhance galvanic corrosion.
Table 4 reports the results obtained for the polarization resi-
stance Rn, the Tafel slopes (Bunooi" aîd B"u*,oor"), the OCPs
and the c'orrosion current density values, I"oo. The evaluation
of I"n* has been performed by using a non-linear least-squa-
res fit of the data to the Stern-Geary equation. Results are re-
ported with the associated root mean square values (on-r).
Materials can be divided into the following three categories.
i) low R, materials - Rn up to about 100 Kohms, including
alloy A, amalgam and Pd: ii) intermediate Rn materials - R^
up tó about 2i0 Kohms, including alloys B, È, f'ana Ti and
iii) high Rn materials - \ up to 500 KOhms, including Au

Table 3. Galvaníc corrosíon tests results. [o",,"n,,: galvanic corrosíon
current; E,o,o,": coLtple voltage; 1CP: open-círcuit voltage stabilízed

at a vaiatíon'lèss than 0.0L mV/s; E,o,,: corrosion voltage measured
after cathodíc pota rí zatíon * *n'rlf!,Zt 

;utí::,{Irii:;t T !
Tab.3. Risultati delle prove dí corrosíone gaLvanica.1o",,",,,: corrente
dí corrosíone galvanica; E,ouo,": tensíone dí coppía; úCP: tensione dí
círcuíto aperto stabílizzatà-íd una vartazíone ínfeiore a 0.01 mV/s;
E, o,,: t e n s í o n e d í c o r r o s i o n e d o p 
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Figure 10. Detail of Figure 9 showing the fast repassívation
kinetics of Au, alloy E (Au-Pd-Ag), alloy F (Au-Pd) and alloy G
(high Au content alloy). Alloys C and D (Pd-Ag alloys) have
intermediate repas s iv ation kinetics.

Figura 10. Dettaglio dellafigura 9 che mosta le cinetiche di
ripassivaqione veloci di Au, lega E (Au-Pd-Ag), lega F (Au-Pd) e

lega G (ad alto titolo aureo). Le leghe C e D (al Pd-Ag) hanno
cinetiche di ripas sivazione intermedie.

3.5. &alvan*e c$rr$s'isn
Table 3 gives the E".,n," values and the associated galvanic
corrosion cuffent Inul*ni" for all the material couplings. A
correlation between"the absolute values of the OCP's diffe-
rence and the galvanic corrosion current of the
amalgamlmaterial couplings exists (Fig. 12). The lowest
galvanic corrosiolr currents relate to coupling with Ti and
with the Co-Cr alloy H. As far as other amalgam couplings
are concerned, no particular dependence of galvanic co1ro-
sion current on the alloy chemical composition cari be re-
vealed, even though it seems to be favoured by high Pd con-
centration. The highest galvanic corrosion cufrent values of
couplings including the amalgam are again lower fhan the
pain perception threshold. This does not mean that the cor-
rosion products released by the amalgam have no delete-
rious effects on the tissues around. Such effects have already
been discussed (17,18). Furthermore, dental amalgams re-
lease neutral mercury vapours. The release mode depends
on the specific amalgam and increases with corrosion (19).
As regards the remaining alloys, the correlation between the
above mentioned parameters is rather poor. In these cases,

the galvanic corrosion cuffents are very low (7 + 4 nNcrtf)
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Table 4. ResuLts of polarízatíon resistance (R). Anodíc and cathodíc Tafel slopes (B"noo and B,,roo). 1pen Círcuít Potentíals at |ess than 0.01 mV/s
varíatíon ()CP). Computed corrosíon currentvaLues (Stern-Geary equatíon). Citícal passívatíòn currents (I,n) determined from potentíodynamíc
curues.

Tab.4. Mísure dí resístenza dí polaizzazíone (R). Tafel slopes anodíche e catodíche (B*oae Borno). Potenzíalí dí círcuíto aperto stabilizzati ad
una varíazíone ínfeiore a 0.01 mV/s (0CP). Valori calcolatí (equazíone dí Stern-Geary) deLle correnti di corrosíone. Correnti crítíche dí
pas sívazí o n e (I rrr) mi su rate s u IIe cu rue p ote n zí odí n a mí ch e.
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Figure 9. Open circuit potential E"o,,afîer cathodic reduction at -
1250 mV vs. SCE for 300 s. The high Pd content alloys A and B
and pure Pd have the slowest repassívation kinetics.

Figura 9. Andamento degli open circuit potentials (8,o,,) dopo
riduzione catodica a -1250 mV vs.SCE per 300 s. Le leghe ad alto
titolo di Pd (A e B) e il Pd hanno le cinetiche dí ripassivazione píù
lente.

and alloys C, D, G, and H. On the average, the corrosion
currents are inversely proportional to Ro. In any case, lcor
values are low and below the range in which patients could
feel pain - i.e. 15 to 660 pA"/cm2 (15). Generally, the lowest
Icorr values are found in high Au content alloys, in Au/Pd
alloys and in Pd/Ag alloys. However, the last ones show hi-
gher passivation currents (I"n,) than the previous ones.
Though taking into account the expected extrapolation er-
rors of the Tafel slopes, it turns out that -as absolute values -
B , > B ., ,. for all materials. This means that materialsanmtc camoolc
are going to passivate and do not undergo corrosion sponta-
neously in aerated environment.
The Co-Cr alloy H shows I"oo similar to that of the high Au
content alloys, in agreement with literature data (16).
The low R- values of alloy A and amalgam are consistent
with micr&tructural featúres. In fact, ihese alloys show
inhomogeneous phases and structural constituents that are
susceptible to corrosion.
The alloy coupling between Pd and Au/Ag or Pd and Ag
leads to materials with mean or high Rp - > 100 or > 250
KOhms respectively - even though the Rn value of purg Pd
is low.
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Figure 11. Detail offigure 9 that compares the repassivation
kinetics of Ti, Au, amalgam, alloy H (Co-Cr) ani ailoy E (Au_pd_
As).

Figura 11. Dettaglio dellafigura 9 che mostra il confronto tra le
cinetiche di ripassivazione di Ti, Au, amalgama, lega n @l Co_Cr)
e lega E (Au-Pd-Ad.

and not perceptible by patients.
The ratio between anodic and cathodic areas is important in
galvanic corrosion also. If the anodic surface decrèases, the
corrosion rate per unit surface increases. Moreover, an elec-
trical contact between different materials can also occur due
to the conductive properties of tissue and bones. The resul_
ting electrical circuits are rather complicated, indeed.
When coupling is realized between materials with sufficien-
tly different OCPs - that is AOCp > 200 mV - the couple
voltage lies between the OCP values of the two materials, as
already observed (20,21).In the present work, this condition
occurs with couplings including alloy H, Ti and amalgam.
As-regards couplings between precious metals alloysl pd
and Au, the anodic and cathodic OCps are similai. The
cathodic reduction reaction rate at the anode and the anodic
oxidation reaction rate at the cathode are not negligible. As a
consequence, the mixed-potential theory is not applicable
for the evaluation of the couple potentiàl e2).In fact the
couple potentials fall outside the range defined by the OCps
of the two coupled materials.
Apart from couplings with the amalgam, the l -,. - values
are lower than the I values compuled for sin$iè"?iìaterials
(see Table 4). cor

4. e{}e{fLt sr&ht$

The corrosion resistance of dental alloys in Ringer artificial
saliva depends on both their chemical'composiùon and mi_
crostructural homogeneity. The more inhomogeneous alloys
show lower polarization resistance and higher corrosion cur-
rent.
The high Au content alloys have the best properties. Howe-
ver, the combination of Au and pd or pd and eg, provides
good corrosion resistance properties.
High Pd content alloys give the highest corrosion current,
comparable to that of the dental amalgam, independently on
their microstructural homogeneity. The Co-Cr alloy gives a
corrosion current similar to that of high Au content alloys.
Ti has a good corrosion resistance, better than high pd cón-
tent alloys.
All pure metals and alloys subjected to galvanic coupling
producp negligible corrosion current density - wittrin tó
nNc{ - . Inversely, couplings with the dentai amalgam gi-
ve galvanic corrosion currents between 3+O ané 25óO
nNcrtP. The only couplings accepted by the amalgam are

Figure 12. Correlation betyveen the galvanic corrosion cunent
(1r,,,) 

.and the absolute values of the dffirences between the open
circuit potentials of the couplings with dental amalgam.

Fígura 12. Conelazione trale correnîi di corrosione galvanica
(Iro,,) ed il valore assoluto delle dffirenze îra gli OCF aette
còppie con amalgama dentale.

with the Co-Cr alloy and !i. They are characterized by cur-
rents lower than 40 nA/cm2. As a consequence, the amàlgam
should be used with caution in the oral Cavity.
The present work underlines the role of galvanic corrosion
in the oral cavity, especially when significant difference
between anodic and cathodic areas exists.
Pd, high Pd content alloys and Pd-Ag alloys have the slowe-
st passivation kinetics. Hence, the application of these mate-
rials under wear conditions should be carefully evaluated.
Further tests with artificial saliva less aggressive than the
Ringer one and the use of de-aerated solutions would allow
going deeper into the present study.
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ne. Le prove di corrosione potenziodinamiche mostrano un
buon comportamento per tutti i materiali, ad esclusione
dell'amalgama dentale (FiS. 5, 6, 7, 8). Le leghe ad alto ti-
tolo di Pd hanno comunque una resistenza alla conosione
inferiore. Il comportamento migliore è dato dalle leghe ad
alto titolo aureo, dalle leghe Au-Pd e dalle leghe Pd-Ag, co-
me è riassunto dalla Tab. 4. I risultati delle misure di corro-
sione galvanica sono riportati in Tab. 3. Le correnti di cor-
rosione galvanica (I noruo,i") tra le varie coppie risultano soli-
tamente inferiori alle correnti di corcosione dei singoli ma-
teriali (I,ou- Tab. 4), e non superano i 15 nA./cm2. Fanno
eccezione gli abbinamenti con l'amalgama dentale che pre-
sentano correnti comprese tra 340 e 2500 nA/cm2 (Tab. 3,

Fig. 12). Le cinetiche di ripassivazione dei vari materiali
sono state studiate dopo polariuazione catodica (Fíg. 9, 10,

11). Le leghe ad alto titolo di Pd, le leghe Pd-Ag ed il Pd
hanno le cinetiche più lente e non dovrebbero essere utiliz-
zaîe in presenza di usura.
I risultati ottenuti dimostrano che Ia resistenz.a a corrosione
delle leghe dentali in saliva artificiale Ringer dipende sia
dalla loro composizione chimica che dal grado di omoge-
neità microstrutturale. Le leghe ad alto titolo di Pd, indi-
p endent ement e dalla lo ro omo g e ne ità mi c ro s îrutturale, dan -

no ivalori più alti di corrente di corrosione, paragonabili a
quella dell'amalgama dentale. La lega Co-Cr ha una cor-
rente di corrosione simile a quelle delle leghe ad alîo titolo
aureo. Il Ti ha una buona resistenza a corrosione, migliore
delle leghe ad alto titolo di Pd.
Il lavoro svolto mette in rilievo il ruolo della corrosione gal-
vanica in cavità orale, che può essere importante quando vi
sia una significativa dffirenza tra le aree anodiche e cato-
diche. L'uso dell'amalgama dentale dovrebbe essere evita-
to, viste le elevate correnti di corrosione galvanica ad essa

associate. L'impiego di salive artificiali meno aggressive
della Ringer e l'uso di soluzioni deaerate consentirebbe un
approfondimento del presente studio.
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Nell'ambito delle riabilitazioni protesiche odontoiatriche
esiste un'ampia diversfficazioni dt soluzioni. È frequente
che nella stessa cavità orale coesistano combinazioni di ma-
teriali metallici, quali amalgami, Ieghe di metalli preziosi,
titanio, leghe al cobalto-cromo, ecc. I vari fluidi corporei
presenti in questo ambiente possono favorire la corcosione
dei singoli materiali, oltre che la conosione galvanica tra
le diverse coppie. Lo studio di questi processi in vitro è mol-
to complesso, poiché la loro intensità dipende da un gran
numero di parametri quali il pH, la composizione e conduci-
bilità del mezzo elettrolitico, la sua aerazione o deaerazio-
ne, il potenziale degli elettrodi e il rapporto tra le aree di
anodo e catodo. lrt superficie dei materiali esposta ai fluidi
della cavità orale è in contatto con l'ossigeno. Vi sono su-
perfici metalliche libere nel caso di resaturi in amalgama,
scheletrati inTi, restauri in lega-ceramíca o lega-resina. Lo
scopo del presenîe lavoro è caratterizzare mediante tecniche
elettrochimiche la corrosione di leghe dentali, amalgami e

metalli commercialmente puri (Tab.l) in saliva artificiale
del tipo Ringe4 in presenza di ossigeno.
Le misure elettrochimiche sono state condotte con una cella
a 3 elettrodi, mediante un potenziostato/galvanostato del ti-
po EG&G PAR modello 273A. La Tab.2 riassume le condi-
zioni di prova. La corrosione galvanica tra le coppie di ma-
teriali analizzate è stata valutata utilizzando una cella con
due elettrodi di lavoro, opportunamente collegata allo stes-
so potenziostato. I materiali sono stati preventivamente esa-
minati al rnicroscopio elettronico a scansione utilizzando il
segnale ad elettroni retrodiffusi, per valutare le disomoge-
neità microstrutturalí (Fig. 1, 2, 3, 4). Escludendo i metalli
puri e due leghe (C e G - Tab.l), si osservano disomogeneità
microstrutturali che possono favorire fenomeni di conosio-
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