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Abstract

Introduction: Ti-6Al-4V alloy is one of the most widely used alloys in
aerospace, marine and chemical industries. A few research has been done on
the corrosion of the weld cross section of this alloy. And NaCl is 3.5%. The
aim of this study was to investigate the effect of current intensity on the
corrosion resistance of Ti-6Al-4V alloy welded tungsten-neutral gas (TIG) in
seawater and 3.5% NaCl solutions

Methods: In this research, a sheet of Ti-6Al-4V alloy with dimensions of 40
x 50 x 3 mm and a filler of Ti-6Al-4V alloy were prepared. Then, in order to
investigate the effect of current intensity on the corrosion resistance of the
weld cross section of this alloy, the prepared samples were weld with
current intensities of 70, 80 and 90 amps. In order to observe the
microstructure of the samples, first the parts were prepared and micro-
etched and then the parts were imaged in the base metal, weld zone and heat
affected zone using a light microscope. Potentiostat apparatus was used for
electrochemical tests of dynamic potential polarization. In this test by
TOEFL method, corrosion potential (Ecorr) and current density (icorr) were
calculated.

Findings: Microstructural studies of the samples showed that the base
metal has directional structure of a phase was in the field of the deformed (3
phase. In the HAZ region, due to the relatively rapid cooling of the alloy from
the high temperature of § transformation, the fine needle a phase is formed.
In the welding area of welded specimens with currents of 80 and 90 amps
compared to the specimen of 70 amps, more heat is applied and this has led
to more grain growth. with increasing the welding current intensity from 70
to 80 amps, the grain size in the welding area and also the corrosion rate of
the welding area has increased and with further increasing the current
intensity from 80 amps to 90 amps in the weld zone did not change the grain
size and the corrosion rate of the weld zone also decreased. The results
showed that the corrosion rate of the weld zone of Ti-6Al-4V alloy in 3.5%
NaCl solution was higher than seawater. The reason can also be attributed
to the higher concentration of NaCl salt in 3.5% NaCl solution compared to
seawater. For welding Ti-6Al-4V alloy, using a current of 70 amps has shown
better corrosion resistance than the currents of 80 and 90 amps.
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Investigation of Corrosion Resistance of Ti-6Al1-4V Alloy Weld Zone Welded by TIG Method

Extended Abstract

Introduction

A few research has been done on the weld
zone of Ti-6Al-4V alloy, some of which they
are mentioned. Shamanian et al. investigated
the corrosion behavior of the weld zone of
Ti-6Al-4V alloy in 10% hydrochloric acid
solution. As a result of TiG welding process,
a structure with coarse needle grains in the
weld metal was obtained which contained
the needle microstructure of $ + a. They
stated that the weld metal has a higher
corrosion rate than the base metal and the
base metal has a higher polarization
resistance than the weld metal. In another
study conducted by Shamanian et al. about
the corrosion behavior of Ti-6Al-4V alloy in
3.5% NaCl solution, they concluded that
coarseness of weld metal grains causes a
sharp decrease in corrosion resistance of the
weld zone. Heidar Beigi et al. Investigated
the effect of tungsten gas arc welding
(GTAW) process on the microstructure and
corrosion behavior of Ti-6Al-4V alloy
welding zone in simulated electrolyte
solution, physiological serum. The results of
their studies showed that the corrosion
resistance of the weld zone compared to the
base metal in this solution and at a
temperature of 37 °C was severely reduced.
In the research conducted by Karimzadeh et
al,, The effect of preheat and postheat heat
treatment on the corrosion behavior of Ti-
6Al-4V alloy was investigated. The results
showed that the corrosion behavior of the
base metal was better than the HAZ and FZ
regions. Heat treatment, especially
dissolution and hard deposition, improved
the corrosion properties of the weld. The
aim of this research was to investigate the
effect of current intensity on the corrosion
resistance of Ti-6Al-4V alloy welded
tungsten-neutral gas (TIG) in seawater and
3.5% NaCl solutions.

Materials and Methods

For this research, a sheet of Ti-6Al-4V alloy
with initial dimensions of 40 x1000x 1000
mm and a thickness of 3 mm and a filler of
Ti-6Al-4V alloy were prepared. Welding was
performed in a single-way, two-way, manual
manner using a 315 amp tungsten electrode
welding machine with DC current and a filler
made of Ti-6Al-4V alloy. Argon gas with
99.99% purity was used to protect the
welding section. Then, in order to investigate
the effect of current intensity on the
corrosion resistance of the weld cross
section of this alloy, the prepared samples
were welded with current intensities of 70,
80 and 90 amps. In order to observe the
grain size and microstructure of the samples,
first the samples were prepared and micro-
etched and then were imaged in the base
metal (BM), weld zone (FZ) and heat affected
zone (HAZ), by light microscopy.
PARSTAT2273 potentiostat device was used
for electrochemical tests of dynamic
polarization. In this test, two separate glass
chambers (with KCl-sat saturated calomel
reference electrode, graphite counter
electrode and working sample electrode of
parts), so that in the first glass chamber,
3.5% NaCl solution electrolyte and the
second glass chamber The simulated
seawater solution was used. Then, in order
to achieve a stable state in the open circuit,
the prepared samples of weld zone with
currents of 70, 80 and 90 amps were
immersed for 30 minutes in each of the
electrolytes. In this test by TOEFL method,
corrosion potential (Ecorr) and current
density (icorr) were calculated.

Findings and Discussion

Microstructural studies of the samples
showed that the base metal has a directional
structure of a phase was deformed in the
field of the 3 phase. In the HAZ region, due to
the relatively rapid cooling of the alloy from
the high temperature of ( transformation,
the fine needle a phase is formed. In the weld
area of welded specimens with currents of
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80 and 90 amps compared to the specimen
of 70 amps, more heat is applied and this has
led to more grain growth. With increasing
welding current intensity from 70 to 80
amps, the grain size in the weld zone and
also the corrosion rate of the weld zone in Ti-
6Al-4V alloy has increased and with further
increasing the current intensity from 80
amps to 90 amps in the weld zone, the grain
size There is no change and the corrosion
rate of the weld zone has also decreased.
Therefore, in comparing the current
intensities used for welding Ti-6Al-4V alloy,
the use of 70 amp current intensity has
shown a more suitable corrosion resistance
than the 80 and 90 amp current intensities.
Examination of corrosion rate of Ti-6Al-4V
alloy weld zone in 3.5% NaCl solution and
seawater showed that the corrosion rate of
weld zone in 3.5% NaCl solution was higher
than seawater. The reason can also be
attributed to the higher concentration of
NaCl salt in 3.5% NaCl solution compared to
seawater.

Conclusion

With increasing welding current intensity
from 70 to 80 amps, the grain size in the
welding area and also the corrosion rate of
the welding area in Ti-6Al-4V alloy has
increased and with further increasing the
current intensity from 80 amps to 90 amps
in the welding area, the grain size There is no
change and the corrosion rate of the weld
area has also decreased. Therefore, in
comparing the current intensities used for
welding Ti-6Al-4V alloy, the use of 70 amp
current intensity has shown a more suitable
corrosion resistance than the 80 and 90 amp
current intensities.
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