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EFFECT OF MN ADDITION ON THE CORROSION AND FATIGUE PROPERTIES OF
A PROGRESSIVE SECONDARY A357 ALLOY

As the modern automotive industry is looking for lightweight alternatives to minimize car emissions and fuel consumption,
recycled Al-Si alloys play a key role in achieving this due to their lightweight, high specific strength, good castability, and cor-
rosion resistance. In contrast to many other benefits, these alloys have reduced metallurgical micropurity as a result of recycling.
The most significant complication of alloys is iron contamination. Higher Fe contents cause -Fe-intermetallic phases in the form
of long and brittle platelets that negatively affect corrosion resistance and fatigue. Neutralizing elements lead to the formation
of less harmful a-Fe-rich phases, therefore a positive effect on properties is also expected. For this reason, the study investigates
the effect of Mn addition on the corrosion properties achieved by immersion test and potentiodynamic polarization test and fatigue

of secondary Al1Si7Mg0.6 secondary alloy.
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1. Introduction

Regarding economic and environmental requirements,
it is increasingly important to reduce vehicle weight and thus
fuel consumption. To achieve this, the secondary “recycled”
Al-Si alloys are widely used for the production of automotive
components operating at relatively high temperatures (up to
200°C). In addition, they form the most significant part of all
castings produced [1]. The combination of suitable mechanical
and foundry properties enables many applications in the automo-
tive field. However, the properties of Al-Si aluminium alloys are
significantly affected by their chemical composition [2].

Secondary aluminium alloys are rich in impurities as they
are made by recycling scrap, which reflects in the quality and
worse mechanical properties compared to primary alloys [3,4].
However, reusing scrap to produce secondary aluminium alloys
is an environmentally friendly, inexpensive process with low
energy consumption. Recycling saves almost 95% of the energy
needed to produce primary Al by mining from ore and produces
approx. 5% of the CO, emissions than primary production.
Therefore, secondary aluminium alloys are considered a key
enabler of decarbonization [3,5].

Investigation of these alloys led to the discovery of “princi-
pal chemical elements” as they define microstructure and prop-
erties. Depending on the nature of an alloy, the same elements
could play different roles. For instance, the high iron content
is currently a considerable problem [3,6]. Depending on its state,
iron in such alloys can have both negative and positive effects.
Iron at low contents improves the high-temperature properties
and thermal stability of the alloy, prevents sticking casting on
the metal mould (HDPC), and also increases the strength [6-8].
Unlike, at higher contents (above 0.8% hm. Fe), iron leads to
the formation of a higher amount of various types of Fe-rich
intermetallic phases, whose morphology influences the proper-
ties of the casting. During the crystallization of eutectic, AlsFeSi
(B-phase) is dominant, and the growth of silicon crystals together
with aluminum starts from it [7,8]. The platelet (3D)/needle
-like(2D) AlsFeSi phase is an undesirable constituent of foundry
Al-Si alloy structure since cracks are easily formed on the sharp
edges of the needle crystals and then propagate along its entire
length thus its shape degrades other mechanical properties as
strength, fatigue, fracture toughness, and ductility. Addition-
ally, a higher porosity formation and shrinkage have also been
reported as pores nucleated along the long sides of B-platelets
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[7-10]. In terms of corrosion resistance, since the AlsFeSi phase
is cathodic with respect to the Al- matrix no significant degrada-
tion of corrosion resistance is expected [2,11,12].

A significant problem is a complicated way of eliminating
iron’s negative effects resp. its removal from the alloy, therefore
neutralizing elements such as Mn, Zn, Sr, and so on are added
to the melt to eliminate the negative effect of Fe to a minimum
[2,13]. In technical practice, the most widely used is manganese
with the effect of transformation morphology of needle-like
AlsFeSi phases into a compact shape e.g. “Chinese script” or
skeleton-like of Al;s(FeMn);Si, phase, therefore improvement
in mechanical and corrosion properties is expected. To achieve
this, the recommended ratio according to several authors is Mn :
Fe=1:2[14-17]. Author Esquuivel [17] reported that increasing
the Mn/Fe ratio would result in increased corrosion resistance in
various cast alloys containing Mn, Fe, Si, and minor additions of
Mg which is also related to the work of the author Arrabal [18]
that manganese reduces the cathodic effect of Fe resulting in less
intense galvanic couples compared with AlsFeSi intermetallic
phase. The improvement of microstructure and corrosion resist-
ance of the Al-Si casts is also confirmed by authors Pasternak
[15] and Mikolaj¢ik [16]. Author Mikolaj¢ik [16] reported that
the Mn addition improves the corrosion properties of A357 al-
loy by the presence of skeleton-like Al;s(FeMnMg);Si, phase.
However, other work of Arrabal [12] reported that commonly
occurring pitting corrosion is formed and propagated preferen-
tially along all Fe-rich phases independently of additions under
the same test condition of 3.5% NaCl solution for A356 alloy.
Additionally, corrosion resistance is affected also by the presence
of eutectic since Si is cathodic with respect to the Al-matrix,
which might lead to the formation of micro-galvanic couples
resulting in localized corrosion phenomena [11,18].

The fatigue life of secondary alloys is affected primarily by
the presence of casting defects such as porosity and shrinkage.
High porosity was also observed in the authors’ Tebaldini [19]
and Kucharikova [10] works, where surface and subsurface pores
acted as initiation sites for cracks. Author Kucharikova [10] also
investigated the effect of Mn on the fatigue life of A356 alloy
and no significant effect was observed. The fatigue life of the
alloy was strongly influenced by the presence of pores. However,
other our research work [20] investigated the manganese addi-
tion promoting casting defects primarily pores which increased
in size and number with increasing Mn/Fe ratios, therefore, the
detailed effect of manganese on mechanical properties needs to
be investigated comprehensively.

For this reason, the study investigates the effect of Mn
addition as a neutralizing element on the corrosion and fatigue
properties of a progressive secondary A357 alloy with regard to
a higher Fe content.

2. Experimental material

The secondary AlSi7Mg0.6 (EN 42200, A357) alloys
were used in this study. The alloys were cast by gravity casting
method into the sand mold in the form of bars with 20 mm in
diameter and length of 300 mm in UNEKO, LtD (CZ) company.
The chemical composition of experimental alloys is shown in
TABLE 1. The alloy B was intentionally alloyed by a higher
Mn content to obtain the ratio of Mn/Fe = 0.55 to investigate its
effect on corrosion and mechanical properties.

This alloy is mostly used in the automotive industry, exten-
sively used in structural automotive applications such as blocks,
cylinder heads, suspension systems, and so on since the alloy
is characterized by very good castability and specific strength,
good corrosion, and fatigue resistance [21].

3. Experimental procedure

Metallography specimens were sectioned from the as-cast
bars in transversal and longitudinal directions. The samples
(18%10 mm) were mechanically ground, polished, and standard
prepared for metallographic observations. After final polish-
ing, the samples were etched with a standard HF reagent and
then studied using a light optical microscope Neophot 32. The
intermetallic phases were identified using a scanning electron
microscope VEGA LMU II equipped with energy-dispersive
X-ray spectrometer (EDX) Brucker Quantax.

After metallographic evaluation, the corrosion and fatigue
tests were performed. From the as-cast bars were sectioned sam-
ples for corrosion tests with a diameter of 18 and length of 10
mm, identical as for microstructure evaluation. Corrosion testing
of the alloys consists of two basic tests — immersion and poten-
tiodynamic polarization testing. For the immersion testing the
samples were immersed in 3.5% NaCl solution for 3 weeks at 20
+ 2°C while the solution and samples were constantly monitored.
The samples were weighed before and after the test. Weight
losses were used to calculate corrosion rates. After weighing,
the corroded surface of the samples was observed by Leica SO9D
and then the cross-section was observed by light microscopy
with the use of Neophot 32 optical microscope. Potentiodynamic
polarization testing was chosen to evaluate the electrochemical
corrosion characteristics. Each specimen was degreased in etha-
nol and dried before testing. Measurements were performed in
the 0.5 M NaCl at 20 + 2°C, using laboratory potentiostat VSP
Biologic SAS. The applied potential ranged from —200 mV to
+300 mV. The range of potentials was set with respect to the
open circuit potential (OCP) and the scan rate was 0.2 mV/s.
The measured data were analyzed by the Tafel extrapolation

TABLE 1
Chemical composition of experimental alloys [wt.%]
AlSi7Mg0.6 Si Zn Mg Fe Cu Mn Ti Sb Sn Al
Alloy A 7.374 0.069 0.477 0.750 0.017 0.071 0.121 0.007 0.004 Bal.
Alloy B 7.252 0.007 0.501 0.728 0.014 0.402 0.120 0.007 0.004 Bal.




method and the values of corrosion potential E,,,,. and corro-
sion current density i, were obtained using EC Lab V10.34
software [11].

Specimens used for fatigue testing under rotating bending
loading were prepared according to the STN 42 0363 standard
with dimensions per Fig. 1. The fatigue testing was performed
on an experimental device at different stress levels with a load-
ing frequency of 30 Hz, cycle asymmetry ratio R = —1 at room
temperature 7 = 22 + 1°C. The fatigue life of the experimental
alloys was tested on total of 15 test specimens and the results
were summarized in the form of S-N curves. Fatigue testing was
terminated at N =5 x10° cycles as requested by the manufacturer
UNEKO, LtD. [10,11].
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Fig. 1. Dimensions (mm) of the experimental specimens for fatigue
testing

4. Results and discussion
4.1. Microstructure comparison

The representative microstructures of experimental materi-
als are documented in Fig. 2. The microstructure of the secondary
A357 cast alloy (Fig. 2) is determined by a binary Al-Si phase
diagram and consists of o (Al)-matrix, eutectic (£) and various
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types of intermetallic phases based on Fe, Mg, and Mn, depend-
ing on the exact chemical composition. From metallographic
evaluation (Fig. 2) can be seen that both experimental materials
have a comparable microstructure.

The dominant phases were based on Fe, which higher
presence is a result of recycling. From these Fe-rich phases,
preferentially plate-like sharp AlsFeSi phases were observed in
alloy A[10]. However, in alloy B these plate-like AlsFeSi phases
are observed as relatively shorter, less occurring, and segmented
due to the addition of Mn as also reported by Bolibruchova [9]
and Kucharikova [10]. The Mn addition also resulted in the
presence of the Al;s(FeMnMg);Si, phase in the form of Chinese
script or skeleton-like in alloy B [14-16]. From the Mg-based
phases were observed in the structures of both experimental
materials the Al;5(FeMg),Si, phases in the form of skeleton-like
and the Mg,Si phase in the form of Chinese script [22].

The effect of manganese on the AlsFeSi phase was con-
firmed not only by metallographic observation of the structure
but also by quantitative analysis software NIS Elements where
the porosity was also evaluated due to possible increased pore
formation caused by higher Mn content [20]. The results of 150
measurements are reported in TABLE 2.

From the metallography observation in Fig. 2 and quantita-
tive analysis in TABLE 2 is obvious, that the manganese influ-
ence on AlsFeSi phases and porosity is confirmed. The average
porosity of alloy B increased by almost 20% corresponding
also to previous works [10,20]. The length of AlsFeSi plate-like
phases is reduced by 53% associated with the transformation to
Al,;s(FeMnMg);Si, skeleton-like phases (Fig. 2) [14-16]. After
Mn addition the average surface ratio of Al s(FeMnMg);Si,
phases occurred in the number of 8%. This is also related to the
reduced appearance of AlsFeSi phases, where the area ratio of
these phases decreased by 68%.

SEM HV: 30.00 kV MICh
WD: 28.45 mm Det: SE Delector 50 pm
SEM MAG: 1.00 kx Date(m/dly): 04/12/23

Alloy B

VEGAW TESCAN
.

Digital Microscopy Imagingu

Fig. 2 Microstructure of experimental A357 alloys: a — Al(Si) matrix; £ — eutectic; 1— AlsFeSi; 2 — Al;s(FeMnMg);Si,; 3 — Al;s(FeMg),Si;

4 — Mg,Si; etch. 0.5% HF, SEM
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TABLE 2
Results of quantitative analysis by the software NIS Elements on metallographic samples
Quantification of Porosity Quantification of Fe-rich phases
A357 Pore Surface Ratio [%] Length of AlsFeSi phases [um] | AlsFeSi area surface ratio [%] Alis(FeMnMg),Si, area
° g 5 P s 5 ° surface ratio [%]
Min Max Average Min Max Average Min Max Average Min Max Average
Alloy A 0.60 6.3 2.60 7.89 142.84 43.83 1.30 3.9 2.20 — — —
Alloy B 1.1 6.6 3.10 4.1 53.85 20.28 0.30 1.10 0.70 1.8 10.7 8.0

4.2. Results of immersion corrosion test

The specimens of the experimental alloys were immersed
in the 3.5% NaCl solution at 20°C for three weeks. Corrosion
attack was evaluated visually by light optical microscopy. A first
visual evaluation (Fig. 3) revealed no major differences in the
corrosion properties of the tested experimental alloys. Pitting
corrosion was observed almost equally for both A357 alloys.
Therefore, no positive effect of manganese content on corrosion
behavior was identified, and the surface appearance and corro-
sion mechanisms were identical. However, the higher presence

Alloy A

of Fe-rich phases in alloy B (TABLE 2) increased tendency to
corrosion attack.

More detailed observation of corrosion attack was possible
in the cross-sections of the samples, as shown in Fig. 4. In both
alloys, corrosion pits initiated and propagated deeper into the
material through locations of eutectic and Fe-rich phases which
correlate with the results in the literature [15-18]. Based on these
observations it can be stated that the corrosion propagated deep
into the material without being influenced by the manganese
content since the Al;5(FeMnMg);Si, skeleton-like phases were
also preferably attacked.

Fig. 3. Corrosion characteristics of the A357 experimental alloys after the immersion test

Alloy A

Fig. 4. Corrosion attack on A357 experimental alloys in transversal section
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Fig. 5. Potentiodynamic polarization curves of the experimental materials in 0.5 M NaCl solution

A significant change in the corrosion resistance due to the
higher manganese content of the A357 alloy was also not ob-
served by potentiodynamic polarization tests (Fig. 5). A change
in the corrosion characteristics obtained by the potentiodynamic
measurements performed in 0.5 M NaCl solution is observed
with respect to the Fe and Mn/Fe content in the experimental
alloys. The experimentally obtained potentiodynamic curves
are given in Fig. 5 and the measured corrosion characteristics
are in TABLE 3. In the case of alloy B a slight shift of the £,.,.,
potential to a more positive value is visible. Even when this
assumes a higher thermodynamic stability of the alloy, such
a small difference can be considered as negligible. However,
the corrosion current density i, of alloy B is notably higher,
which means, that the corrosion process is characterized by
higher electric current indicating lower corrosion resistance.
The corrosion rate (TABLE 3) was calculated from the weight
decrease of the specimens during the immersion test. It can be
seen that the corrosion rate of the alloy B is more than double
that of alloy A indicating much higher corrosion kinetics of the
alloy with higher Mn content.

TABLE 3
Corrosion characteristics of the A357 experimental alloys
AlSi7Mg0.6 E,,, [mV] eom [pA/cmZ] Feorr [mm/year]
Alloy A —883.065 0.069 0.011
Alloy B —863.774 1.676 0.027

Despite the fact that authors [15-18] report improved cor-
rosion resistance due to manganese, this was not confirmed in
our case as manganese caused an increase of Al;5(FeMnMg);Si,
phases in the alloy through which the corrosion spread further
into the material.

4.3. Results of fatigue tests

The obtained results of fatigue tests are illustrated in Fig. 6.
From the measured S-N curves it can be observed, that both

alloys have very similar fatigue behavior. Alloy B with Mn
addition achieved a slight increase in fatigue life mainly in the
region of higher stress amplitudes. This may be related to the
presence of shorter AlsFeSi plate-like phases in alloy A, which
split the matrix and promote fatigue crack initiation. However,
due to the severe porosity of the material, the S-N dependence
is characterized by a high scatter of results indicating that the
fatigue performance is determined more by the defects than by
the microstructure constituents [10,20].
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Fig. 6. The S-N curves of A357 experimental materials

Fractographic analysis in Fig. 7 revealed that the character
of the fracture surfaces of the experimental materials is com-
parable. The surface and near-surface pores were identified as
fracture initiation sites. The presence of a higher number of
initiation places in specimens with higher Fe content correlates
with the results of the porosity ratio in TABLE 3.

The fatigue fractures in Fig. 8 are characterized by the
transcrystalline fatigue fracture of an Al-matrix with presence
of typical striations. The final fracture is characterized by tran-
scrystalline ductile fracture of a matrix with dimple morphol-
ogy. The Fe-rich phases were present in both fatigue and static
regions, however, they did not play a key role in crack initiation
and propagation. These results correlate with the statement of
Kucharikova [10] and Mikotajczak [23].
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Fig. 7. Fractography analysis of fatigue fracture at 78 MPa, SEM
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Fig. 8. Fractography analysis of fatigue and static fracture at the same stress amplitude of 88 MPa, Fe-rich phases arrowed; SEM

EDX analysis was used to declare the presence of phases 5. Conclusion
in the fatigue fracture region during the fractographic evalua-
tion (Fig. 9). In the fatigue fracture regions, the Fe phases were This study investigates the effect of Mn on the microstruc-

observed as thin needles or long platelets, based on their orienta-  ture, corrosion, and fatigue properties of secondary A357 alloy.

tion with respect to the fatigue crack propagation. This excluded ~ According to the experimental results and analysis performed

the possibility, that the crack preferentially propagated along  can be concluded that:

a certain morphology and orientation of these phases. *  All experimental alloys have comparable main microstruc-
tural constituents. The microstructure consists of a-phase,



Alloy A

Fig. 9. EDX analysis of Fe-rich intermetallic phases on fatigue surface, SEM

eutectic, and intermetallic phases. The amount and chemical
composition of intermetallic phases depend on the type of
experimental alloy, but all of them contain Chinese script
— Mg,Si, skeleton-like Al;s(FeMg),Si, phases, Fe-needle-
like AlsFeSi phases. The alloy B with Mn addition contains
Al;5(FeMnMg);Si, phases in the form of Chinese script or
skeleton — like.

»  Theresults of corrosion tests show that corrosion pits were
created on the surface of the samples, preferably in areas
of eutectic and Fe-rich phases. The Mn addition had no
significant effect on the corrosion mechanism.

*  Alloy B with higher Mn content and a higher number of Fe-
rich phases exhibits a higher corrosion rate when compared
to alloy A (0.027 vs 0.011).

*  Theresults of fatigue life tests show a higher fatigue life for
alloy B with Mn addition, however, due to the high porosity
causing crack initiation in both alloys, it is not possible to
prove with confidence that Mn has a positive effect on the
fatigue life.

*  Inboth experimental alloys, the fatigue fractures are char-
acterized by the transcrystalline fatigue fracture of an Al-
matrix with striations. The final fracture is characterized by
transcrystalline ductile fracture of the matrix with dimple
morphology.

*  Since the fatigue life is determined by microstructural
defects, the Fe-rich phases did not play a key role in crack
initiation and propagation.

Acknowledgement
This work was supported under the project KEGA no. 004ZU-4/2023, and

project to support young researchers at UNIZA, ID of project 12715 — project
leader Ing. Lenka Kucharikova

(2]

(3]

(7]

(8]

REFERENCE

M. Zamani. Al-Si Cast Alloys — Microstructure and Mechanical
Properties at Ambient and Elevated Temperature. Licentiate thesis,
Jonkoping University, Jonkoping (2015). ISBN 978-91-87289-08-8
J. Svobodova, M. Lunak, M. Lattner, Analysis of the Increased
Iron Content on the Corrosion Resistance of the AISi17Mg0.3 Alloy
Casting. Manufacturing Technology 19 (6), 1041-1046 (2019).
DOI: https://doi.org/10.21062/ujep/415.2019/a/1213-2489/
MT/19/6/104

L. Kucharikova, et al., Quality Assessment of Al Castings
Produced in Sand Molds Using Image and CT Analyses. Jour-
nal of Materials Engineering and Performance 28 (3), (2019).
DOTI: https://doi.org/10.1007/s11665-019-04040-z

E. Kantorikova, M. Kuri$, R. Patir¢ak, Heat treatment of Al-
Si7Mg0.3 aluminium alloys with increased zirconium and titanium
content,. Archives of Foundry Engineering 21 (1. 2), 89-96 (2021).
DOI: https://doi.org/10.24425/afe.2021.136103
https://www.novelis.com/recycled-aluminium-as-key-enabler-of-
decarbonization/

L. Shehadeh, I. Jalham, The effect of adding different percentages
of manganese (Mn) and copper (Cu) on the mechanical behavior
of aluminum. Jordan Journal of Mechanical and Industrial Engi-
neering 10 (1), 19-26 (2016).

V. Deev et al., Crystallization Behavior and Properties of Hy-
pereutectic Al-Si Alloys with Different Iron Content. Archives
of Foundry Engineering 20 (4), 101-107 (2020).

DOI: https://doi.org/10.24425/afe.2020.133355

D. Zavodska et al., The effect of iron content on fatigue lifetime
of AlZn10Si8Mg cast alloy. International Journal of Fatigue 128,
(2019). DOT: https://doi.org/10.1016/j.ijfatigue.2019.105189.

D, Bolibruchova, L. Richtarech, Lukas, Elimination of Iron Based
Particles in Al-Si Alloy. Archives of Foundry Engineering 15 (1),
9-12 (2015). DOI: https://doi.org/10.1515/afe-2015-0002


https://www.novelis.com/recycled-aluminium-as-key-enabler-of-decarbonization/
https://www.novelis.com/recycled-aluminium-as-key-enabler-of-decarbonization/
https://doi.org/10.1016/j.ijfatigue.2019.105189

1130

[10]

(1]

[12]

[13]

[14]

[15]

L. Kucharikova et al., The Effect of the f-Al5FeSi Phases on
Microstructure, Mechanical and Fatigue Properties in A356.0
Cast Alloys with Higher Fe Content without Additional Alloying
of Mn. Materials 14 (8), 1943 (2021).

DOI: https://doi.org/10.3390/ma14081943

L. Kucharikova, et al., Role of Chemical Composition in Corro-
sion of Aluminum Alloys. Metals 8 (8), 581 (2018).

DOI: https://doi.org/10.3390/met8080581

R. Arrabal, et al., Microstructure and corrosion behaviour of A356
aluminium alloy modified with Nd. Materials and Corrosion 66,
535-541 (2015). DOI: https://doi.org/10.1002/maco.201407674
P. Biswas, et al., Effect of Mn Addition on the Mechanical Proper-
ties of Al-12.6Si Alloy: Role of Al15(MnFe)3Si2 Intermetallic and
Microstructure Modification. Metals and Materials International 27,
1-15. (2019). DOT: https://doi.org/10.1007/s12540-019-00535-5
R. Podprocka, D. Bolibruchova, The Role of Manganese in the
Alloy Based on Al-Si-Mg with Higher Iron Content. Manufactur-
ing Technology 18, 650-654 (2018).

DOI: https://doi.org/10.21062/ujep/155.2018/a/1213-2489/
MT/18/4/650

M. Pasternak, M. Brzezinski, Analysis and Evaluation of Effect
of Manganese Content on Properties of EN AC 46000 Aluminum
Alloy. Journal of Casting & Materials Engineering 3 (1), 14-18
(2019). DOI: https://doi.org/10.7494/jcme.2018.3.1.14

M. Mikolajéik, E. Tillova, L. Kucharikova, L. Pastierovi¢ova,
M. Chalupova, M. Uhricik, Z. Surdova, Effect of Higher Iron
Content and Manganese Addition on the Corrosion Re-sistance

[19]

[20]

[21]

[22]

23]

of AlISi7Mg0.6 Secondary Alloy. Manufacturing Technology 22,
436-43 (2022). DOLI: https://doi.org/10.21062/mft.2022.057

J. Esquiel, R. K. Gupta, Simultaneous improvement of mechanical
and corrosion properties of aluminium alloys. Light metals2016.
Chapter 26. 151-156 (2016).

R. Arrabal, B. Mingo, A. Pardo, M. Mohedano, E. Matykina,
I. Rodriguez, Pitting corrosion of rheocast A356 aluminium alloy
in 3.5wt.% NaCl solution. Corrosion Science 73, 342-355 (2013).
DOIL: https://doi.org/10.1016/j.corsci.2013.04.023

M. Tebaldini, C. Petrogalli, G. Donzella, G.M. La Vecchia,
Estimation of Fatigue Limit of a A356-T6 Automotive Wheel
in Presence of Defects. Procedia Structural Integrity 7, 521-529
(2017). DOI: https://doi.org/10.1016/j.prostr.2017.11.121

L. Pastierovicova, L. Kucharikova, E. Tillova, M.Chalupova,
M. Bonek, The Effect of Manganese on Fe-Rich Intermetallic
Phases in Progressive Secondary AlSi7Mg0.6 Alloy. Applied
Engineering Letters 7 (3), 100-107 (2022).

DOI: https://doi.org/10.18485/aeletters.2022.7.3.2

M. Lorusso, F. Trevisan, F. Calignano, M. Lombardi, D. Manfredi,
A357 Alloy by LPBF for Industry Applications. Materials (Basel)
13 (7), 1488 (2020).

DOI: https://doi.org/10.3390/mal13071488

L. Kucharikova et al 2021 IOP Conf. Ser.: Mater. Sci. Eng. 1178
012037.

P. Mikotajczak, L. Ratke, Three Dimensional Morphology of
B-Al5FeSi Intermetallics in AlSi Alloys. Arch. Foundry Eng. 15,
47-50 (2015). DOI: https://doi.org/10.1515/afe-2015-0010


https://doi.org/10.3390/met8080581
https://doi.org/10.1016/j.corsci.2013.04.023
https://doi.org/10.1016/j.prostr.2017.11.121
https://doi.org/10.18485/aeletters.2022.7.3.2

	S. Senthil Kumar￼1*, G. Karthikeyan￼2, K. Panneer Selvam￼3
	Optimization of Squeeze Casting Process Parameters on AA8011 Based Hmmcs 
Under NaCl Environment

	S. Boczkal￼1, M. Węgrzyn￼1, W. Szymański￼1, J. Bem￼1, K. Wala￼1, B. Płonka￼1, D. Leśniak￼2, M. Nowak1
	Effect of Aging Parameters of EN AW-7021 Aluminium Alloys on Stress Corrosion Cracking

	V. Haldar￼1*, S. Pal￼1
	A Metallurgical Study of Micro Plasma Arc Welded Joint of 
Austenitic Stainless-steel Blank 

	K. Saravanakumar￼1*, V.G. Balaji￼1, T. Srijha￼1, V. Sanjay￼1, K. Thatchuneswaran￼1
	Analysis of Microstructure and Mechanical Properties of Inconel 625 Alloy 
by Wire Arc Additive Manufacturing (WAAM) 

	Kundurti Sai Chand￼1, Ambuj Sharma￼1*
	Friction-Assisted Additive Manufacturing (FAAM) for Multistack Aluminum AA6061-T6/ AA7075-T6 
Armor Plates: Numerical Investigation, Fabrication, and Characterization

	Z. Belamri￼1*, L. Chetibi￼1,2
	Synthesis of Superhydrophobic Metal Coating Based on Nanostructured ZnO Thin Films 
in One Step: Effect of Solvents

	N. Nurlina￼1,2, M.N. Alief￼1, Z. Rahmawati￼1, S.D. Nurherdiana￼3, 
T.E. Susanto￼4, H. Fansuri￼1*
	Compressive Strength and Water Flux Performance of Type C 
and Type F Fly Ash-Based Geopolymer Membrane

	A. Vaško￼1*, V. Zatkalíková￼1, M. Uhríčik￼1, V. Kaňa￼2
	Corrosion Resistance of Austenitic NiMn-Nodular Cast Iron in NaCl Solution 

	L. Pastierovičová￼1*, L. Kuchariková￼1, E. Tillová￼1, V. Zatkalíková￼1, 
M. Uhríčik￼1, T. Liptáková￼1, M. Chalupová￼1 
	Effect of Mn Addition on the Corrosion and Fatigue Properties of 
a Progressive Secondary A357 Alloy

	I. Vasková￼1*, D. Fecko￼2, P. Delimanová￼1, L. Jankovčin￼3, M. Hrubovčáková￼1
	Influence of Shape of Gating System on Pouring Time and Filling of a Sprue 
with the Use of MAGMA5 Optimization

	D. Bolibruchová￼1, M. Sýkorová￼1*, M. Chalupová￼1
	Temperature of Precipitation Hardening and its Effect on Mechanical 
and Physical Properties of Zr Containing AlSi5Cu2Mg Alloy

	M. Brůna￼1, M. Galčík￼1*, M. Medňanský￼1, J. Kasińska￼2
	Unconventional Elements in the Gating System and Their Influence 
on the Melt Flow and Casting Quality

	T. Hamryszczak￼1,2*
	Hot Rolling of HSLA Steels – a Review of Recent Atudies

	K.A. Abdul Halim￼1,2*, M.A.A. Mohd Salleh￼1,2, M.M.A Abdullah￼1,2, A.A. Rozaimi1, 
F. Badrul￼1,2, A.F. Osman￼1,2, M.F. Omar￼1,2, M.S. Zakaria￼1,2, B. Jeż￼3
	Tensile Properties And Electrical Conductivity Of Linear Low-Density 
Polyethylene (LLDPE)/Carbon Black Conductive Polymer Composites (CPCs) : 
Effect Of Compounding Parameters

	M.M. Ahmad￼1,2*, R.A. Razak￼1,2, M.M. Al Bakri Abdullah￼1,3, 
K. Muhamad￼2, A.O. Mydin￼4, A.V. Sandu￼5
	Stabilization of Lateritic Soil using Fly Ash Based Geopolymer

	S.S. Majeed￼1, Md Azree O. Mydin￼2*, R. Omar￼3, R.A. Razak￼4,5, 
M.M. Al Bakri Abdullah￼6, S. Ishak￼7
	Effect of Fibre Mercerization on Strength Properties 
of Agave Cantula Roxb. Strengthen Foamed Concrete

	S.S. Majeed￼1, Md Azree O. Mydin￼2*, M.M. Al Bakri Abdullah￼3, R. Omar￼4, 
R. Ahmad￼5, P. Pietrusiewicz￼6
	Engineering Properties of Foamed Concrete Reinforced with Sustainable Bamboo Fibre

	A.I. Anuar￼1, N. Parimin￼1,2*, N.A. Ahad￼1,2, M.N. Derman￼3, S. Garus￼4, P. Vizureanu￼5
	High Temperature Isothermal Oxidation at 950°C of Ni-based Fe-40Ni-24Cr Alloy

	S.H.M. Salleh￼1,2*, R.A. Malek￼1, N.H.A. Zaidi￼1, S.S.C. Abdullah￼1, 
A. Khantachawana￼3, K. Błoch￼4
	Effect of Tin (Sn) Addition on the Corrosion Behavior of Hydroxyapatite (HAP) 
Coated Mg/MgSn Alloys using Different Coating Methods

	M.N. Salleh￼1,3,*, R.A. Aziz￼1,4, R. Shan Chen￼2, L. Musa￼1,3, N.N. Juhardi1, Tan Mei Ai1, 
M.F.S.A. Razak￼1,3, P. Chaowana￼5, B. Jeż￼6
	Enhancing Mechanical and Flammability Properties of Rice Husk-Reinforced 
Recycled High-Density Polyethylene Composites through Chemical Treatment


