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Abstract

The electrochemical behaviour of air side and wheel side surfaces of the melt-
spun ribbon NizsSigB14 Was investigated using potentiodynamic polarization
method in 1 M HNO3; agueous medium at room temperature. It was observed
that the corrosion current density on the air side surface was less as compared
to the wheel side surface of the specimen of the aloy NizgSigB14. The observed
behaviour can be related to the surface morphology due to processing of the
ribbons. Weight loss studies carried out on these specimens corroborates the
polarization results.
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Introduction

Metallic glasses (amorphous alloys) are known to have good mechanical properties,
high corrosion resistance and a high hydrogen-adsorption property. They require a
high cooling rate of 10°-10° K/s and the bulk amorphous alloys require a cooling rate
of 1-100 K/s for formation [1]. Metallic glasses exhibit superior corrosion resistance
as compared to their crystalline counterparts because of the absence of defects such as
grain boundaries, vacancies and dislocations [2-4].

Thus it isimportant to know the difference in the electrochemical behaviour when
both the air side surface and wheel side surface exhibits amorphous nature. This
motivated us to compare the corrosion behaviour of the air side surface and the wheel
side surface of the melt spun ribbon NizgSigB14 in 1 M HNOs; agueous medium at
room temperature.
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Experimental
The amorphous nature of the air side and wheel side surfaces of the melt—spun ribbon
Ni-gSigB14 was confirmed by X-ray diffraction (XRD). The X-ray diffraction pattern
was recorded using CuK, radiation at room temperature. The specimens of suitable
size (1 cm x 1 cm x 30 um) were cut from the melt-spun ribbon NizgSigB14 in order to
perform potentiodynamic polarization studies. The specimens were cleaned
ultrasonically with ethanol and dried in air prior to inserting them in the corrosion cell
for electrochemical studies. The potentiodynamic polarization studies were carried out
on air side surface and wheel side surface of the alloy NizgSigB14 using Echochemi
(Model Autolab 30) in 1 M HNOs; agueous medium under identical experimental
conditions. The experimental details and procedure for calculating the corrosion
current density from polarization plots can be found in another paper [5]. Weight loss
method was also employed in order to confirm the polarization data. The specimens
of air side surface and wheel side surface of the amorphous aloy NizsSigB14 were
immersed for about 720 hours in 1 M HNO3 aqueous medium. The corrosion rate is
determined from the measured weight loss data using formula [6]:

Corrosion rate (mm/year) = 87.6 W/DAT

where T=time of exposurein hours, A = area of test specimen in cm?, W = weight
lossin (mg) and D = density of the test specimen in g/cm®

Results

The X-ray diffraction (XRD) pattern of the air side surface and wheel side surface of
the ribbon NizgSigB14 is shown in Fig. 1. The X-ray diffraction pattern depicts that
both air side surface and wheel side surface of the ribbon are amorphous in nature.
Fig. 2 shows the potentiodynamic polarization plots of the air side and wheel side
surface of the amorphous aloy NizsSigBis in 1 M HNO; agueous medium. The
corresponding values of corrosion current density are given in Table 1. It is observed
that air side surface is more corrosion resistant as compared to wheel side surface of
the specimen NizgSigB14. Weight loss studies were also carried out in order to confirm
the polarization results. The values of corrosion rate calculated from the weight loss
data are mentioned in Table 1.

Fig. 3 shows the optical micrographs of air side surface and wheel side surface of
the amorphous aloy after corrosion test in 1 M HNO3; agueous medium. It is observed
that wheel side surface exhibits more corrosion as compared to the air side surface of
the amorphous alloy Ni7gSigB1a4.

Table 1: Potentiodynamic polarization results and weight loss data of the specimen
NizgSigB14 in 1 M HNO3 aqueous medium at room temperature.

Alloy Polarization Results Weight L oss Data
Ni7gSigB14 lcorr (Alcm?) Corrosion Rate (mm/year)
Airsdesurface  1.6x 10° 2.1x 10°

Wheel side surface 2.3x 107 5.2 x 107%
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Figure 1: The X-ray diffraction pattern (XRD) of the specimen NizgSigB14 for () air
side surface (b) wheel side surface.
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Figure 2: Potentiodynamic polarization plots for air side surface and wheel side
surface of the amorphous aloy NizgSigB14in 1 M HNO3; agueous medium.
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Figure 3: Optical micrographs for the (a) air side and (b) wheel side of the melt spun
ribbon Ni-gSigB14 after corrosion test in 1 M HNO3 aqueous medium.
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Discussion
The high corrosion resistance of air side surface as compared to the wheel side surface
of the amorphous alloy NizgSigB14 can be understood in the light of the fact that the
alloy was obtained by melt-spinning technique. During melt spinning, in the case of
air side surface the air gjects to the outside. However in the case of wheel side surface,
air entraps between wheel and ribbon surface due to the high speed of the wheel. This
results in higher concentration of air pockets on the wheel side surface. The presence
of these air pockets on the wheel side surface makes it appears as duller as compared
to the air side surface. Further the higher cooling rate of the wheel side leads to higher
concentration of quenched in defects. Hence the wheel side surface of the ribbon
NizgSigB14 in the present investigation shows inferior corrosion resistance as
compared to the air side surface. It is noteworthy here that the results of the present
investigations are also corroborated by weight loss studies and optical micrographs.
Similar investigations are reported by some investigators [7-8]. Dutta et al.
reported that the wheel side surface of the Ti-Cu ribbon possess inferior corrosion
resistance as compared to the air side surface. It was suggested that the higher
concentration of air pockets favoured easier passive film breakdown by acting as
pitting sites. In another investigation Vishwanadh et al. reported that the corrosion at
the wheel side surface of the as cast melt-spun ribbon Fe;7C018Si14B1 was higher than
the air side surface and it has been related to the surface morphology due to
processing in the ribbons. Thus in the present investigation the air side surface of the
ribbon NizgSigB14 is more corrosion resistant as compared to the wheel side surface of
the same aloy in 1 M HNO3 agueous medium.

Conclusions
1. Potentiodynamic polarization results revealed that the air side surface exhibits
superior corrosion resistance as compared to the wheel side surface of the melt
spun ribbon NigSigB1.4.
2. Weight loss studies also confirm the polarization resultsin 1 M HNO3 agueous
medium at room temperature.
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