Abstract

Dental alloys play a vital role in restoring (aesthetic and functional)
for missing teeth as a result of accidents or diseases. Dental alloys
exposed to corrosion problem as a result of reaction with oral
environment. In this work, the effect of laser surface melting treatment
(LSM) on corrosion behavior of dental alloys in artificial saliva medium

in the absence and presence harmful materials was studied.

Dental alloys examined in this work were Co-Cr-Mo, Ni-Cr-Mo and
Ti-Al-V alloys, classified in two groups as received alloys (untreated) and

treated alloys.

Laser surface melting treatment (LSM) was performed by pulsed
Nd-YAG laser and working conditions were laser energy 190mJ, wave

length 1064nm, pulse duration 30ns and spot diameter 0.5mm.

Harmful materials included tobacco smoking (cigarette and
waterpipe) yields and alcoholic beverages were studied which have side

effects on human health.

Surface characterization for untreated and treated alloys was
performed by optical microscope which indicates that the microstructure
of untreated alloys consist of denderitic regions for Co-Cr-Mo and Ni-Cr-
Mo alloys while bi phases (o+f) in Ti-Al-V alloy. The microstructure for

treated alloys indicates laser spots in alloys surface.

Hardness measurements for untreated and treated alloys were
performed by Vickers microhardness which shows increasing of hardness
values for treated alloys. Surface roughness measurements show that
treated alloys by LSM treatment has smooth surface as compared with

alloys prior to LSM treatment.



Corrosion test was performed by (Potentiostat / Galvanostat
WENKING M Lab) at 37°C and pH=4 aerated test.

OCP-time measurements show that untreated and treated Ni-Cr-Mo

alloy thermodynamically offer less tendency to corrosion.

The presence of tobacco smoking yields (cigarette and waterpipe)
and alcoholic beverages shift the corrosion potential values (Ec.y) either
in active or in noble direction for three used dental alloys, while shift
corrosion current densities (icorr) to higher values and give variation in the
polarization resistance (R,) values. Most of corrosion potential Ecoy
values for alloys shifted toward the noble direction except Ni-Cr-Mo
alloy shifted toward active direction when compared with untreated
alloys.

The anodic polarization curves for the dental alloys give a narrow
passive region in presence of tobacco smoking yields which indicated
decrease in passive state stability. The data of Tafel slopes indicate that
the rate of change of current with change of potential was smaller during
cathodic polarization than that during anodic polarization.

The data of corrosion rate (CR) for untreated and treated alloys in
most cases follow the sequence:

Ti-Al-V alloy > Co-Cr-Mo alloy > Ni-Cr-Mo alloy

The cyclic polarization curves for untreated and treated alloys
indicate that Co-Cr-Mo and Ni-Cr-Mo alloys were more resistant to
pitting corrosion, while Ti-Al-V alloy was less resistant to pitting
corrosion except for one case in the presence of ethyl alcohol. The cyclic
polarization behavior for treated Co-Cr-Mo and Ni-Cr-Mo alloys show
shifting of the reverse potential E,, toward more noble direction and gave
smaller hysteresis loop for treated Ti-Al-V alloy.
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