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ABSTRACT Corrosion consists in the degradation of a material under the chemical or
electrochemical action of the environment in which it is placed. The investigations carried out aimed
at showing the behaviour of KERA N (Eisenbacher Dental — Waren ED GmbH, Germany) alloy to
corrosion in AFNOR artificial saliva. In this study we used the linear polarization method at different
scanning speeds and the cyclical polarization method. The corrosion potentials for Kera N alloy
under study vary depending on the scanning speed of the potential between -927.5mV and -516 mV.
From the cyclical polarization tests we noticed that the Ni-based alloy, Kera N (Eisenbacher Dental
— Waren ED GmbH, Germany) shows a generalized corrosion type without the tendency to form
pitting type corrosion.
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INTRODUCTION Since after introducing metal biomaterials

In dental prosthesis construction the into the human body they are subjected to a

. . relatively intense corrosive attack, their
surface of the metallic materials used as y

resistance to corrosion represents an important

quality [2].
The specialized studies showed that the

components depend on the processing
techniques [3].

Corrosion consists in the degradation of a

. . corrosion products solubilized from dental
material under the chemical or

electrochemical action of the environment in alloys in the gum tissues adjacent to

which it is placed. Among the main causes of restorations depend on the alloy component

failure of the fixed restorations is the influencing the resistance to corrosion [1, 4,

degradation by corrosion of metals and alloys, 5], the structure formed during casting and the

mechanical wear etc. [7, 8, 10]. subsequent burning protocols [6, 9].
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Monitoring corrosion is the qualitative of materials used, their durability, the quality
appreciation and quantitative measuring of of covers and the corrosion control measures.
corrosiveness of an environment over a metal The monitoring tests may be run by means of
or alloy immersed into this environment so as some mechanical, electrical, electrochemical
to make correct choices in terms of the quality equipment or by chemical methods.

GOAL the results of the practical experience of the

Taking into account the recommendations dental ~technique labs, we analyzed the

. TR, behavior to corrosion of a Ni-Cr-Mo for metal
presented in the scientific literature as well as

components of prosthetic restorations (tab. 1.).

KERA N
Eisenbacher Dental — _ ~6 26 10 _ 1 0 0
2 ,70 23 49 03 01
Waren ED GmbH, Germany

Tablel. Dental non-noble alloy subjected to experimental researches

MATERIAL AND METHOD supports (fig.1).
The corrosion tests were carried out in
AFNOR artificial saliva (fig.2), the chemical

composition being given in table 2.

For experimental researches we made
specimens of cylindrical shape from Ni-Cr-
Mo alloy which were mounted in the Teflon
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Figure 1. KERA N alloy (Ni-Cr-Mo alloy)

Figure 2. AFNO artificial saliva

SOLUTION COMPOSITION (g/) pH REF.
NaCl; 0.700
KCI; 1.200
AFNOR Na,HPO, H,O 0.26
6.7-8 [11-13]
NaHCO; 1.500
KSCN; 0.330
Urea 1.330

Table 2. Composition of corrosive environments used

For the characterization of the behaviour of
dental alloys to corrosion, we used the linear
polarization method at different scanning
speeds and the cyclical polarization method.
The diagrams for corrosion characterization of
dental alloys were obtained by Tafel method
from linear polarization graphs. We ran
several linear polarization tests at different

scanning speeds 1, 2, 3, 5 and 10 mV/s. We

RESULTS AND DISCUSSIONS

We analyzed Tafel diagrams obtained for

Kera N alloy in Afnor artificial solution at

106

may notice a higher difference at the 5 and 10
mV per second.

After the corrosion tests using Volta
Master 4 specialized software, we extracted
the values of corrosion potentials and the
corrosion speed values from Tafel diagrams
and the cyclical diagrams, parameters that
the electro-

characterize behaviour to

corrosion.

different scanning speeds 1, 2, 3, 5 and
10mV/s. From the superposing of the five

Tafel diagrams obtained at different scanning
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speeds we may notice the potential differences

registered, the biggest one being for the
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Fig. 3. Tafel diagram characteristic to the proc
electro-corrosion of Kera N alloy, at v="1mV
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Fig.5. Tafel diagram characteristic to the proc
electro-corrosion of Kera N alloy, at v=3mV electro-corrosion of Kera N alloy, at v=5mV
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diagram registered at the scanning speed of
10mV/s (fig.3.....fig.8).
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Fig.4. Tafel diagram characteristic to the process of

corrosion of Kera N alloy, at v=2mV
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Fig.6. Tafel diagram characteristic to the pi
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Fig.7. Tafel diagram characteristic to the p:. Fig.8. Tafel diagram characteristic to the process

electro-corrosion of Kera N alloy, at v=10mV

From Tafel diagrams we extracted
important data regarding the corrosion

The corrosion potential, Ecor,
measures the corrosion tendency of a metal or
ally immersed in an electrolytic environment.
The corrosion potentials for Kera N alloy
under analysis vary depending on the scanning
speed of the potential between -927.5mV and -
516 mV. The corrosion speed gives us

1
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A

of electro-corrosion of Kera N alloy at different
scanning speeds

potential and the corrosion speed of Kera N
alloy.

-927.5 mV 321.1 um/year
-819.4 mV 2.52 mm/ year
-769.0 mV 2.002 mm/year
-724.6 mV 1.279 mm/year
-516.5 mV 251.7 uym/year

information about the thickness of the metal
layer removed by corrosion per time unit. We
notice that in case of Kera N alloy it varies
between 251.7 um/year, a speed calculated by
the scanning speed of 10 mV and 2.52
mm/year which is the highest corrosion speed.
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Fig. 9. Cyclical diagram characteristic to the electro-corrosion process of Kera N alloy, at v= 10 mV
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From the aspect of the cyclical
diagram it results that Kera N alloy is
subjected to generalized corrosion (evenly —

CONCLUSIONS

To characterize the behaviour to
corrosion of the dental alloy we used the linear
polarization method at different scanning
speeds and the cyclical polarization method;

By the linear polarization method we
obtained corrosion potentials that give s
information about the corrosion tendency of
alloy in the corrosive environment — Afnor
artificial saliva.

We performed linear polarization tests
for five different speeds 1mV/s, 2mV/s,
3mV/s, 5mV/s and 10 mV/s and we noticed
that we obtained the most precise values of the
corrosion potential and the corrosion speed at
the speeds 1mV/s and 2mV/s.

From the cyclical polarization tests we
noticed that the Ni-based alloy, Kera N
(Eisenbacher Dental — Waren ED GmbH,
Germany) shows a generalized corrosion
without the tendency to form corrosion of
pitting type, which is the most dangerous form
of metal corrosion.
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all over the surface of specimen) in reducing
conditions and it becomes passive over the
passivation potential (Epas).
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