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Abstract

Tensile properties and in vitro corrosion behavior of
biodegradable Mg—xSi alloys and composites in the simu-
lated body fluid (SBF) solution were investigated. Besides
pure magnesium, the hypoeutectic (x = 0.1 and 0.5 wt%),
near-eutectic (x = 1.2 wt%), and hypereutectic (x = 4 wt%)
compositions were considered. The Si addition in the
hypoeutectic range resulted in the grain refinement of as-
cast ingots, formation of o—Mg/Mg,Si eutectic structure,
and improvement of strength-ductility synergy. However,
higher Si additions (1.2 and 4 wt%) led to poor tensile
properties. Accordingly, the Mg—0.1Si and Mg—0.5Si alloys
showed the best combination of tensile properties. The hot
extrusion process resulted in a significant grain refinement
induced by the dynamic recrystallization (DRX) and frag-
mentation of particles due to deformation, which led to a
notable improvement of comprehensive tensile properties.
For instance, the lean Mg—0.5Si alloy exhibited the highest

tensile toughness value of 37.3 MJ/m’, which is much
larger than the value of 5.2 MJ/m3f0r the as-cast pure Mg.
The extruded Mg—0.1Si sample showed the lowest corro-
sion current density (ic,,,) of 10 ,uA/cmZ in the SBF solu-
tion compared to other samples, which was ascribed to the
fine grain size and formation of appropriate protective film
with a high Ca/P ratio. However, higher Si additions
resulted in the deterioration of corrosion resistance due to
the increased amount of Mg,Si phase. Accordingly, the
Mg—0.1S8i alloy was considered as a proper candidate for
providing the best combination of tensile properties and
corrosion resistance in biomedical implant applications.

Keywords: biomaterials, thermomechanical processing,
grain  refinement, mechanical properties, corrosion
behavior

Introduction

In recent years, there has been a significant interest in the
use of Mg alloys as potential biodegradable materials for
bone implants because of their high strength, elastic
modulus similar to bone tissue, and ability to degrade in the
body.'™ Many of the biodegradable Mg alloys are modi-
fications of available alloys made for engineering purposes,
which might not satisfy the requirements for biosafety and
biocompatibility in biodegradable implant materials.®”
Moreover, most currently researched Mg alloys degrade
too quickly and experience a significant drop in strength
during the initial stages of degradation, which poses a
challenge for orthopedic biomaterials that require several
months for bone healing and restoration of strength.'®!!
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Silicon is a vital mineral in the human body, playing a
crucial role in the healing process and immune system
function.'? It is also believed to be important for bone and
connective tissue growth and development.'* Additionally,
the presence of silicon in Mg alloys not only enhances the
fluidity of the molten metal and aids in grain refinement,
but also improves the hardness and decreases the corrosion
current density.'* Therefore, there is potential for the use of
Mg-Si alloys/composites as biodegradable bone implant
materials. Besides, previous studies have shown that silicon
is quite effective in improving the yield strength and ulti-
mate tensile strength of pure Mg compared to other ele-
ments.'”~!” Via addition of Si to Mg, the eutectic Mg,Si
phase in the hypoeutectic alloys and both primary and
eutectic Mg,Si phases in the hypereutectic alloys/com-
posites appear by in situ reaction in the microstructure of
the solidified alloy.'®


http://orcid.org/0000-0001-7179-0052
http://crossmark.crossref.org/dialog/?doi=10.1007/s40962-024-01269-w&amp;domain=pdf

However, the as-cast Mg—Si alloys/composites have shown
low ductility and strength due to the presence of large
Mg,Si intermetallic particles and these particles accelerate
the degradation rate of Mg-Si alloys/composites.'*"
Microstructural refinement by the addition of alloying
elements or thermomechanical processing has been found
to be an effective method for improving mechanical and
corrosion properties.”' > Thermomechanical processing is
a widely used method to improve the properties of metallic
alloys.”*° Various hot deformation methods (such as
extrusion, rolling, and forging) have been shown to refine
the grain size of magnesium alloys through dynamic
recrystallization (DRX).?’° This process helps achieving
a fine and homogeneous microstructure, which is beneficial
for the performance of the material. For example, a study
by Zhang et al.*' compared the corrosion properties of as-
extruded and as-cast Mg-Nd-Zn—Zr alloy and found that
the as-extruded alloy exhibited better corrosion resistance
due to its refined and more homogenous microstructure.
The second phase plays a significant role in promoting
recrystallization during thermomechanical processing,
resulting in a fine microstructure. Additionally, it can
hinder grain growth through pinning or drag mechanisms
during annealing treatment. Jiang and Yu’” reported a
significant improvement of bio-corrosion resistance by
using a gradient Mg—Si alloy, as compared with the tra-
ditional Mg-8 wt% Si alloy, which was ascribed to the
compact and insoluble Mg,Si phase distributed on the
surface of the material.

Regarding Mg—Si alloys/composites, there has been a lack
of comprehensive investigations on the tensile properties
and bio-corrosion resistance at varying amounts of Si. As
the amount of Si can significantly affect the microstructure
and formation of phases, it should be optimized for
obtaining the best combination of mechanical properties
and corrosion resistance. Accordingly, the present study
aims to fill this research gap by examining these properties
in this specific scenario.

Experimental Details
Materials and Processing

The Mg-30 wt% Si master alloy and commercially pure
Mg were utilized to create Mg—xSi alloys/composites,
where x represents the weight percentage of Si and the
x values are 0, 0.1, 0.5, 1.2, and 4, as also summarized in
Table 1. Based on the binary Mg-Si phase diagram of
Figure 1a, it can be seen that the eutectic composition and
temperature are 1.34 wt% Si and 637.6 °C, respectively.’”
The Mg-0.1Si and Mg-0.5Si alloys are the hypoeutectic
ones; the Mg—1.2Si alloy is near eutectic; while the Mg—
4Si in situ composite is a hypereutectic alloy. Inside a
graphite-ceramic crucible, the raw materials were melted in
an induction furnace under the protection of a CO,—5% SFq

Table 1. Nominal Chemical Composition of the Studied

Alloys
Alloy Si content (wt%) Alloy type
Pure Mg 0 Unalloyed pure metal
Mg—0.1Si 0.1 Hypoeutectic alloy
Mg-0.5Si 0.5 Hypoeutectic alloy
Mg-1.2Si 1.2 Near-eutectic alloy
Mg—4Si 4 Hypereutectic alloy

gas atmosphere. Prior to casting, the protecting gas was
injected into the mold and the gas flow was also maintained
during pouring. The molten alloys were then poured into a
preheated uncoated metallic mold from a temperature of
~780 °C as determined by a K-type thermocouple, as
shown in Figure 1b. Homogenization treatment was con-
ducted at the temperature of 400 °C for 24 h to mitigate
any chemical composition variations that may have arisen
during the solidification process and to enhance the
microstructure and morphology because of better material
flow during the extrusion process. Subsequently, the hot
extrusion process was conducted with an extrusion ratio of
1:12 (Figure lc), following a 1 h soaking of the billet at
350 °C. These temperatures were selected based on the
Mg-Si phase diagram and previous works on silicon-con-
taining Mg alloys.***

Characterization of Microstructure, Phases,
and Tensile Behavior

The microstructures were revealed using a Olympus Vanox
optical microscope with different magnifications from 40X
to 1000X as well as a MIRA3 TESCAN scanning electron
microscope (SEM) after etching with an acetic picral
solution) 5 ml acetic acid, 6 g picric acid, 10 ml water,
100 ml ethanol( for 10 to 30 s. The average grain size was
measured by the intercept method using image analysis
method. Elemental analysis was performed using an energy
dispersive spectroscopy (EDS) detector of the SEM
instrument. Phase analysis was carried out using a PHI-
LIPS X-ray diffractometer with Cu-Ka radiation at a scan
speed of 2°/min with a step interval of 0.5°. Room-tem-
perature tensile tests were conducted on subsize ASTM E8
specimens with a gauge length of 16 mm (Figure 1d) using
a cross-head speed of 0.1 mm/min (initial strain rate of
0.0001 s™"). The tensile tests were repeated three times to
ensure the reproducibility of the results. The strength-
ductility balance was evaluated by the tensile toughness,®
the area under the engineering stress (S)—engineering strain
(e) curve, which was calculated using the trapezoidal rule
expressed by Area = Y (e; — ei1) (S; + Si_;) /2%
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Figure 1. (a) Part of the binary Mg-Si phase diagram*® as well as the schematic
drawings of (b) mould, (c) extrusion process, and (d) tensile test specimen.

Corrosion Tests

For the electrochemical corrosion test, circular specimens
were molded into epoxy resin, exposing only one side with
an area of 60 mm”. The working surface was grind using
SiC papers up to 1000 grit and then polished. The elec-
trochemical test was performed at 37 &= 1 °C*® in a beaker
containing 100 ml of simulated body fluid (SBF) to stim-
ulate the biological environment. A Solartron potentiostat
(Model SI 1287) with a standard three-electrode configu-
ration was used, with a saturated calomel electrode as the
reference, a platinum electrode as the counter, and the
sample as the working electrode. In the potentiodynamic
polarization test, the working electrode was initially
immersed in the simulated body fluid solution for 5 min,
followed by the measurement of the polarization curve
using the potential range of OCP £200 mV at a scanning
rate of 0.5 mV/s. After the test, SEM was used to inspect
the surface of the samples. Moreover, surface elemental
analysis was determined through the EDS detector.

Results and Discussion

Microstructures and Phases of As-Cast
and Extruded Alloys

Figure 2 presents the optical and SEM images obtained for
both pure Mg and Mg-Si alloys/composites in the as-cast
state. Figure 3 presents the corresponding XRD results. The
microstructure of pure Mg in Figure 2a exhibits a coarse
grain size, averaging 520 pum; while its XRD pattern in
Figure 3 confirms the presence of a—Mg phase, as expec-
ted. Upon the addition of 0.1 wt% Si, a significant grain
refinement with an average grain size of 63 pm was
achieved, as shown in Figure 2b. During solidification,
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grain refinement is related to the rate of development of
growth restriction (Q) generated by the alloy chemistry,
which establishes the constitutional undercooling needed to
trigger nucleation events and facilitates their survival.?>*
According to previous research,' the presence of a growth
restriction factor of Q = 9.25 suggests that silicon is
expected to exhibit a high degree of segregation in mag-
nesium, resulting in a notable refinement of grain structure
in the as-cast Mg alloys. Nelson** further supports this
notion, reporting that the addition of a small quantity of
silicon to Mg alloys results in a significant grain refine-
ment. Additionally, the presence of a second phase,*
namely Mg,Si, is observable in Figure 2b and in the cor-
responding SEM image (Figure 2c) and XRD pattern
(Figure 3). The needle-shaped morphology of this phase is
related to the presence of this phase in the eutectic structure
in this hypoeutectic alloy, as can be confirmed based on the
binary Mg-Si phase diagram.

As shown in Figure 2d and e, the increase of 0.5 wt% Si
further reduced the average grain size to 45 pum, indicating
a continued decrease compared to the change observed
with the addition of 0.1% Si. Moreover, the eutectic a—Mg/
Mg,Si became more prominent and the needle-shaped
morphology is more distinct. The increase in the amount of
Mg,Si phase can also be confirmed based on the increase in
the peak intensities of Mg,Si in the XRD pattern of Fig-
ure 3. As the percentage of Si approaches the eutectic
composition, the proportion of the Mg,Si increases (Fig-
ures 2f, g, and 3 for the Mg-1.2Si alloy) and the layered
and eutectic morphology becomes more prominent.
Beyond the eutectic point (in the hypereutectic range), the
primary Mg,Si phase in the microstructure of the Mg—4Si
in situ composite, which resembles a Chinese script
shape*>** (Figure 2h and i for the Mg—4Si in situ com-
posite), is formed adjacent to the eutectic layered structure.



Figure 2. Optical and SEM images of pure Mg and as-
cast Mg-Si binary alloys. The scale bars in parts (b), (d),
(f), and (h) are same. Similarly, the scale bars in parts (c),
(e), (g), and (i) are same.

The corresponding XRD diagram in Figure 3 demonstrates
that the intensity of Mg,Si peaks has increased while the
intensity of a—Mg peaks has decreased.

Figure 4 illustrates the EDS point analysis conducted on
the Mg—Si alloys/composites in both hypoeutectic and
hypereutectic states. The weight and atomic percentages of
silicon and magnesium in both states exhibit negligible
variation, indicating the formation of Mg,Si as the pre-
dominant composition. In fact, in both cases, the atomic
ratio of Mg/Si is ~2, which is consistent with the stoi-
chiometry of the Mg,Si phase.

Figure 5 presents the extruded microstructures of pure Mg
and Mg-Si alloys/composites. The fragmentation of sec-
ondary phases*>*® and grain refinement by DRX*"~*° can
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Figure 3. XRD patterns of pure Mg and as-cast Mg-Si
binary alloys.

be seen in the provided micrographs, especially for the
Mg-0.5Si alloy, where the average grain size of 11.7 um
was obtained for this sample. The absence of elongated
grains in the extruded microstructures alongside the sub-
stantial decrease in grain size indicates the occurrence of
DRX caused by mechanical working at elevated tempera-
tures, which resulted in the development of fine-grained
equiaxed microstructures.’®>' The presence of fragmented
mg,Si particles can also stimulate DRX via particle stim-
ulated nucleation (PSN) mechanism in Mg-Si
alloys/composites.”>>* However, the lamellar Mg,Si can
be seen in the SEM image of the Mg-1.2Si alloy. More-
over, still large primary Mg,Si particles can be the optical
image of the Mg—4Si in situ composite. These might sig-
nificantly affect the tensile properties, as will be discussed
in the following section.

Tensile Properties of As-Cast and Extruded
Alloys

Figure 6a illustrates the tensile test results and changes in
the tensile properties of as-cast alloys. The yield stress
(YS) and ultimate tensile strength (UTS) of pure Mg are
measured as 27 MPa and 98 MPa, respectively. However,
the addition of 0.5 wt% silicon allows for the attainment of
significantly higher values, reaching 58 MPa and 172 MPa,
respectively. This doubling of strength levels does not
come at the expense of a substantial decrease in the total
elongation, as the percentage decreases from 7.5% for pure
Mg to 5.8% for the Mg—0.5Si alloy. By comparing the
tensile stress-strain curves of the hypoeutectic alloys (Mg,
Mg-0.1Si, and Mg-0.5Si alloys), it is evident that an
increase in Si content leads to an enhancement in strength
and retaining good ductility. Conversely, the near eutectic
alloy (Mg—1.2Si alloy) exhibits a decrease in UTS to 152
MPa. More importantly, as shown in Figure 6a, the
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Figure 4. EDS analysis results of Mg—0.5Si alloy and Mg-4Si in situ composite.

Mg-1.2Si

Figure 5. Microstructures of extruded alloys.

deterioration of tensile properties is particularly pro-
nounced in terms of ductility, where the total elongation is
nearly half that of the Mg—0.5Si alloy. Beyond the eutectic
point, a transition of the background phase from the pri-
mary Mg to the primary Mg,Si phase can be seen for the
hypereutectic Mg—4Si in situ composite (Figure 2h). This
alteration in the composition leads to the worsening of the
brittleness of the hypereutectic Mg—4Si in situ composite.
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The increased brittleness can be attributed not only to the
more prominent presence of the Mg,Si brittle phase but
also to the morphology of the primary Mg,Si particle, i.e.,
coarse dendritic primary Mg,Si Chinese script type struc-
tures, which further contributes to the brittleness.>>*>°

Figure 6b depicts the summary of the as-cast tensile
properties, which are also tabulated in Table 2. It can be
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Figure 6. (a) Tensile stress—strain curves of the as-cast alloys and (b) summary of

tensile properties.

Table 2. Summary of Tensile Properties for the As-Cast and Extruded Samples

Sample As-Cast As-Extruded

YS (MPa) UTS (MPa) Elongation (%) YS (MPa) UTS (MPa) Elongation (%)
Pure Mg 271 +£3 97.9+3 75+ 2 83+2 193.3 £ 3 147 £ 2
Mg-0.1Si 347 £ 2 1214 £ 4 7+2 1233 £ 3 2345 £ 2 146 £ 2
Mg-0.5Si 576 + 2 1721 £ 3 58+ 2 1615+ 3 266.1 £ 3 149 £ 2
Mg-1.2Si 64.8 + 2 1519 £ 2 33+2 169.1 £ 2 2505 £ 3 134+ 3
Mg—4Si 757 £ 3 1171+ 3 1+£1 162 £ 3 2124 £ 2 51+2

seen that the optimization of alloy composition is quite
important, as also demonstrated by Zeng et al.”” Moreover,
the Mg—0.5Si alloy shows the best comprehensive tensile
properties with high YS, and significantly higher UTS, but
a small decrement of total elongation compared to pure
Mg. Therefore, the micro-addition of Si in the hypoeutectic
range (—0.5 wt%) is quite effective for the improvement of
tensile properties via grain refinement of o—Mg and for-
mation of small amounts of eutectic constituent next to the
primary o—Mg phase.

Figure 7a presents the tensile stress-strain curves of the
extruded alloys; while the tensile properties are also tabu-
lated in Table 2. It is evident that the overall tensile
properties have significantly improved when compared to
the as-cast alloys (Figure 6), which manifested itself into a
notable increase in strength and total elongation. This is
related to the fragmentation of secondary phases and grain
refinement by DRX, as can be seen in the provided
micrographs in Figure 5, especially for the Mg—0.5Si alloy,
where the average grain size of 11.7 um was obtained for
this sample. Along with the enhanced strength, the
improvement of ductility via grain refinement can be
achieved by the activation of secondary slip systems’® as
well as the fragmentation and dispersion of second-phase
particles,””%” especially the eutectic constituent in the Mg—
Si alloys/composites. Therefore, grain refinement in Mg

alloys might have a clear advantage of breaking the con-
ventional strength-ductility trade off.

On the other hand, the trend of tensile properties with
increasing Si content in Figure 7b closely resembles that of
the casting counterparts (Figure 6b), where the UTS is
initially improved but subsequently decreased as the
amount of Si increases; while the total elongation is high at
low Si contents and rapidly decreases with increasing Si
content to 1.2 wt% (near-eutectic alloy) and especially for
the hypereutectic in situ composite (Mg—4Si). The extruded
microstructures of Mg—1.2Si alloy and Mg—4Si in situ
composite are shown in Figure 5, revealing the presence of
lamellar Mg,Si (see SEM image for the Mg—1.2Si alloy)
and still large primary Mg,Si phases (see the optical image
for the Mg—4Si in situ composite), which are responsible
for the deterioration of tensile properties compared to the
lean-Si alloys such as Mg-0.5Si alloy. Therefore, the
micro-addition of Si in the hypoeutectic range combined
with the extrusion process is quite effective for the
improvement of tensile properties.

This fact can be better evaluated by consideration of tensile
toughness, i.e. the area under the stress-strain curve, as
shown in Figure 8. It can be seen that the tensile toughness
values for extruded alloys are much larger, indicating the
high energy spent on plastic deformation of the extruded
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Figure 8. Calculated values of tensile toughness for the
as-cast and extruded alloys.

alloys before fracturing. Moreover, among the extruded
alloys, the lean Mg—0.5Si alloy exhibits the highest tensile
toughness value of 37.3 MJ/m®, which is much larger
compared to the value of 5.2 MJ/m® for the as-cast pure
Mg.

Corrosion Resistance of Extruded Alloys
in the SBF Solution

Since the extruded alloys exhibited much better tensile
properties compared to the as-cast counterparts, corrosion
tests were performed on the extruded alloys to find the
alloy with the best combination of tensile properties and
corrosion resistance. Moreover, the Mg—4Si in situ com-
posite was also neglected due to its poor tensile properties.

Figure 9a illustrates the polarization diagram for extruded
pure Mg and Mg-Si alloys. Moreover, the relationship
between corrosion current density (icoy), cOrrosion poten-
tial (E.o), and silicon content is depicted in Figure 9b. As
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the polarization test in SBF solution.

the silicon content increases to 0.1 wt%, there is an
increase in E.,, and a decrease in i.y,. This suggests that
the small addition of silicon has a favorable effect on the
corrosion behavior of the alloys. The presence of silicon
shifts the cathodic region of the polarization diagram, as
also observed by Gusieva.®' Figure 9¢ depicts the surface



Table 3. Elemental Analysis of Corroded Surfaces of
Extruded Mg—Si Alloys

Sample Ca (Wt%) P (wt%) CI(wt%) Molar ratio of Ca/P
Pure Mg 2.43 517 26.74 0.49
Mg— 4.41 4.28 5.31 1.06
0.1Si
Mg0.5Si  3.87 535 27.27 0.74
Mg— 8.62 13.06  28.80 0.68
1.2Si

morphology of the samples after corrosion, revealing some
big cracks on the corroded surface of pure Mg. However,
the surface appearance of the Mg—0.1Si alloy is much
better.

Table 3 presents the results of EDS analysis from the
surface of the corroded alloy, depicting the quantities of
calcium, phosphorus, and chlorine, as well as their molar
ratios on the surface of the samples. The low levels of
calcium and phosphorus, with a Ca/P ratio of 0.49, indicate
the presence of a weak corrosion film for pure Mg. This
ratio is much lower than those observed in tricalcium-
phosphate (Ca3(POy)») and hydroxyapatite
(Cayo(PO4)¢(OH),), further supporting the notion of limited
corrosion resistance. Conversely, a high Ca/P ratio implies
a reduced dissolution rate and faster repair process,’* as is
the case for the Mg—0.1Si alloy with a Ca/P ratio of 1.06
(Table 3). In fact, the fine grain size of Mg—0.1Si alloy
(20.5 um on average) with negligible effect of Mg,Si due
to its small amount is responsible for the improved corro-
sion resistance and formation of a more compact protective
layer on the surface, which is an important aspect.®®

As depicted in Table 3, the Mg—0.5Si alloy exhibits a
higher Ca/P ratio compared to pure Mg, although the value
of 0.74 is still low. Electron microscopy image of the
corroded surface of this alloy in Figure 9c reveals a more
appropriate protective layer for this alloy compared to pure
Mg. However, a high amount of chlorine can also be
detected on the surface (Table 3), which is undesirable as it
leads to the dissolution of the film and accelerates the
corrosion process. Similar results are obtained for the Mg—
1.2Si alloy, with even worse outcomes. The Ca/P ratio for
this alloy is 0.68 (Table 3), lower than that of the Mg—0.5Si
alloy. However, the morphology of the formed layer differs
from pure magnesium, possibly due to the lower amount of
Cl/(Ca,P) causing less destruction of the layer.

These results reveal that the presence of high amount of
Mg,Si is unfavorable. For pure Mg and Mg—1.2Si samples,
the formed layer exhibits a needle-like morphology (Fig-
ure 9c), suggesting the early stages of calcium phosphate
formation. However, in Mg—0.1Si and Mg—0.5Si samples,
the morphology has evidently changed, indicating the

formation of a reliable protective surface layer. These
results reveal that the Mg—0.1Si alloy shows the best cor-
rosion resistance and the Mg—0.5Si alloy can be considered
the second best one; while the corrosion resistance of pure
Mg and Mg—1.2Si alloy is inferior.

In summary, by studying the extruded samples, the present
work revealed that the Si content of 0.5 wt% is favorable to
improve the strength-ductility synergy; while the
improvements achieved at a low level of 0.1 wt% are also
notable. However, regarding the corrosion resistance in the
SBF solution, the Si content of 0.1 wt% was found to be
quite effective for the improvement of this property; while
other samples showed high corrosion current densities.
Accordingly, the Mg—0.1Si alloy can be considered as the
candidate of the best combination of tensile properties and
corrosion resistance in the SBF solution for biomedical
applications.

Conclusions

Tensile properties and in vitro corrosion behavior (in SBF
solution) of biodegradable Mg-Si alloys/composites (Si in
the range of 0 to 4 wt%) were investigated. The following
conclusions can be drawn:

(1)  Si addition in the hypoeutectic range (0.1 and
0.5 wt%) resulted in the grain refinement of as-
cast ingots, formation of eutectic Mg,Si phase,
and improvement of strength-ductility synergy.
However, higher Si additions (1.2 and 4 wt%)
led to poor tensile properties. Accordingly, the
Mg-0.1Si and Mg—0.5Si alloys showed the best
combination of tensile properties.

(2) A notable improvement of comprehensive ten-
sile properties after hot extrusion was observed.
For instance, the lean Mg—0.5Si alloy exhibited
the highest tensile toughness value of 37.3 MJ/
m®, which is much larger than the value of
5.2 MJ/m? for the as-cast pure Mg.

(3) The extruded Mg—-0.1Si sample showed the
lowest corrosion current density in the SBF
solution compared to other samples. For instance,
icorr Values of 10 and 79 uA/cm2 were obtained
for the extruded Mg—0.1Si and pure Mg samples,
respectively. However, higher Si additions
resulted in the deterioration of corrosion resis-
tance. For instance, ic,,; values of 50 and 97 pA/
cm? were obtained for the extruded Mg—1.2Si
alloy and Mg—4Si in situ composite, respectively.

(4) The Mg-0.1Si alloy was considered as the
candidate of best combination of tensile proper-
ties and corrosion resistance in biomedical
applications.
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