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* Moderator is responsible for the presentation and scientific discussion (question-
answer) section of the session.

* Before you login to Zoom please indicate your name surname

exp. NAME SURNAME

https:/ /matsciman.com


https://matsciman.com/

Zoom Toplant1 Bilgileri

istediginiz oturuma katilmak icin liitfen asagida her oturum icin verilen Zoom
baglantisina veya programdaki her oturumda yer alan baglantiya tiklaym. Zoom
uygulamasi ticretsizdir ve hesap olusturmaniza gerek yoktur. Herhangi bir oturuma sifre
gerekmeden katilabilirsiniz. Toplant: sifresi sifrelenecek ve katilimcilarin sifreyi girmeye
gerek kalmadan tek tiklamayla toplantiya katilmasma olanak saglamak igin davet
baglantisina eklenecek. Konusmacilarin sunum saatinden 10 dakika ©nce oturuma
baglanmasi gerekmektedir. Ttim kongre katilimcilari canli baglanarak tiim oturumlar:
dinleyebilir.

Teknik Bilgiler

¢ Bilgisayarinizda mikrofon olduguna ve ¢alistigina emin olun.

e Zoom'da ekran paylasma ¢zelligine kullanabilmelisiniz.

e Katilim belgeleri kongre sonunda tarafiniza PDF olarak gonderilecektir.

e Moderatér - oturumdaki sunum ve bilimsel tartisma (soru-cevap) kismundan
sorumludur.

e Zoom'a giris yapmadan 6nce liitfen adimzi soyadinizi belirtiniz. Ornek: AD SOYAD

Communication

Iletisim
Principal Contact
E-mail: kongre@matsciman.com

Web page: https://matsciman.com
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Moderating a Session

We appreciate all of the moderators' contributions to the conference. The moderators
are expected to assist us in the smooth functioning of the conference.

% Please keep in mind that each presenter has a total of 20 minutes. It's
important to have perfect timing.

% The moderator decides whether to take questions from the audience: at the
end of each presentation or at the end of the session.

% Please remind attendees to send their questions and comments to the Zoom
chat.

% Finally, if any of the presenters in your session does not participate and
present her/his paper, please notify us by sending an email to
kongre@matsciman.com.

Presentation Information

Each presentation has a total time limit of 20 minutes: 15 minutes for the

presentation + 5 minutes for questions & answers. The moderator has the authority

to rearrange the presentation order in the session. Please arrive at least 5 minutes
prior to the start of your session and turn on your camera during your presentation.
Please keep in mind that each presenter is required to remain for the duration of the
session.
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Greetings to all participants,

It is a great pleasure for me to welcome you to the 5t International Conference on
Materials Science and Manufacturing (ICMSM) 2025 Conference.

We hope that this conference will create a friendly occasion for all to share
perspectives and research findings from a wide variety of all engineering. We also
dearly value possible friendships and partnerships made and insights gained at the
conference and hope they will go beyond your participation in the conference,
leading to better understanding and appreciation of our profession from an

international stance.

With very best wishes,
Prof. Dr. Ugur KOKLU

President of ICMSM 2025
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Abstract

Seagrass Posidonia oceanica (PO) is an endemic species of the Mediterranean Sea, named
after the Greek god of the sea - Poseidon. This seagrass produces significant amounts of
biomass, which means it is constantly creating and developing new parts of the plant. As
Posidonia oceanica leaves die, they separate from the parent plant. Waves and sea currents
then carry them to various parts of the Mediterranean coast, where they accumulate and,
depending on environmental conditions and the openness of the coast, appear in the form of
sheets or balls. Due to the large amounts of dead fragments of Posidonia oceanica that
accumulate on Mediterranean coasts, there is an increasing need to clean beaches, as these
natural remains are perceived as a nuisance, especially in tourist-developed areas. In this
paper, PO leaves, taken from the Adriatic Sea beach near Split, were used as cement mortar
reinforcement. Some of the secaweed leaves were washed with water and dried in the sun,
while others were boiled in water after rinsing. The seagrass specimens were ground to a size
up to 1 cm (washed and boiled), and a portion of the washed leaves was manually cut to a size
of 2 and 3 cm. Five batches of cement mortar were made: a reference mortar and mixes
reinforced with PO. Workability in the fresh state was tested on cement mortar specimens,
while in the hardened state, density, flexural strength; compressive strength, -9 ratio, water
absorption and sorptivity were tested. The addition of seagrass fibers to the cement mortar led
to a decrease in its mechanical properties, especially in specimens with longer fibers. The
incorporation of seaweed fibers increased the overall porosity of the cement mortar in all
specimens, which is reflected in higher water absorption. Pre-treatment of fibers by boiling in
water led to a smaller reduction in mechanical properties compared to untreated fibers of the
same length.

Keywords: seagrass Posidonia oceanica, cement mortar, mechanical and physical properties

1. Introduction

Posidonia oceanica is the most significant member of seagrass family in the Mediterranean
Sea. This seagrass is one of the longest-living organisms in the Mediterranean, and this plant
can live up to 1000 years. It grows in vast, dense underwater meadows on the sandy seabed
down to a depth of roughly 40 meters. This seagrass produces vital living environments for
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thousands of marine species by forming underwater meadows. Posidonia oceanica meadows
are home to 20 to 25% of all species that inhabit the Mediterranean Sea. Its leaves and
rhizomes provide a basis for the development of complex microhabitats, and the meadows can
host up to several hundred plant and animal species. Also Posidonia oceanica leaves are a rich
source of nutritious biochemical components, which makes them nutritious for many marine
organisms [1, 2]. After the leaves of Posidonia oceanica fall off, they wither and separate
from the mother plant, and are carried by waves and sea currents to various locations along
the Mediterranean coast. They appear as leaves (Fig. 1(a)) or balls (Fig. 1(b)), depending on
the location, the waves and sea currents [1, 3].
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Fig. 1. (a) Posidonia oceanica in the form of leaves, location Split (Croatia); (b) Posidonia
oceanica in the form of balls, location Duras (Albania)

As a lignocellulosic, renewable, light and cheap material, it represents a potential source of
cellulose fibers suitable for further application. Adding value to this type of organic waste
could represent a sustainable solution to the problem of its accumulation on beaches [3, 4].
One possible way to use fibers is to reinforce cementitious matrices. Allegue et al. [4] tested
mechanical properties of Posidonia oceanica (PO) fibers reinforced cement. The fibers were
extracted from PO balls that were harvested in Monastir bay in Tunisia and were added to the
cement mortar in amounts between 5 and 20 vol %. Because reinforced mortars have more
ductility, lower density, and higher flexural strength than traditional cementitious materials,
the authors concluded that Posidonia fibers can be used as a reinforcing material in cement
composites and recommended a volume percentage of 5 to10% fibers as optimal. Benjeddou
et al. [5] added PO fibers obtained from PO balls to the cement paste in an amount from 5 to
20% by volume. The results demonstrated that adding PO fibers increased the compressive
strength, reaching a maximum of 33.60 MPa at 10% fiber volume. For all mixes, the addition
of fibers resulted in a considerable decrease in thermal conductivity and thermal diffusivity.
In [6] the addition of PO fibers in cement paste improved the material insulating properties.

The aim of this research was to investigate the possibility of using PO leaves, found in the
Croatian part of the Adriatic Sea, as cement mortar reinforcement. Since the fibers had been



under the sea for a long time, one part of the fibers did not need to be treated, while the other
part of the fibers was boiled in water.

2. Material and Methods

For testing purposes, 5 series of cement mortars were made: referent mortar and specimens
reinforced with seagrass PO. All specimens have the same amount of cement, sand and water.
Cement CEM II/A-LL 42.5 R, standard sand SNL in accordance with CEN, EN 196-1and tap
water were used. The reference mortar (RM) is a standard mortar made in accordance with
HRN EN 196-1 [7]. Seagrass PO was found on beaches around Split, where it appeared
exclusively in the form of leaves. During collection, no selection was made according to the
age or degree of exposure of the leaves to external conditions. Dried leaves that have been left
in the sun for a long time are easily broken, while fresher leaves are somewhat tougher. After
collection, the leaves were thoroughly washed in water and then dried naturally in the sun.
The final appearance of such fibers is shown in Fig. 2 (a). The washed leaves were divided
into 3 groups: one was ground to a size up to 1 cm, the second and third were manually cut to
a size of 2 cm and 3 cm. Samples with only washed leaves are marked W. For one test
mixture, a portion of the leaves was additionally boiled in hot water for an hour, after which it
was dried again in the sun, and then they was ground to a size up to 1 cm. Mortar containing
boiled leaves are marked with B. The chopped fibers are shown in Fig. 2 (b).

v,

Fig. 2. (a) PO leaves; (b) chopped PO fibers

The composition and designations of the mortars are given in Table 1.

Table 1 The composition of the mortars, quantity for one mixing

Mortar (Cg%ment (Séa)nd Eg)ater E(S ?c?n %ength
RM - :

POW-1 11 <1
POB-1 450 1350 225 11 <1
POW-2 11 7

POW-3 11 3
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The fibers were added when the plain mortar was prepared and were mixed manually until
complete homogenization. After workability testing according to HRN EN 1015-3 [8], the
mortar was casted in a standard three-part mold on a vibrating table. The specimens were
placed in a humid chamber, demolded 24 hours after casting, and placed in a water tank at a
temperature of 20 = 2 °C for another 27 days. The mortar properties were tested on six
standard prisms (40 mm x 40 mm x 160 mm): three for flexural strength, compressive
strength, 6-0 ratio and three for density, sorptivity and water absorption. The sorptivity test
(capillary water absorption) was carried out according to the ASTM C1585 [9,10]. Only less
than 5 mm of the mortar prisms were submerged in the water. By weighing the prisms, the
amount of absorbed water was calculated at various points in time, including 0, 2, 4, 8, 15, 30,
45, 60, 240 and 1440 minutes. Sorptivity coefficient is calculated from expressions (1):

M, -M,

AT

S (1)

where M; is weight of mortar specimen after 1440 minutes, My is initial mass of the dried
specimen, A is a cross-section of mortar prism (40 mm x 160 mm) and t is total time of 1440
minutes.

The water absorption (WA) was calculated as:

M, - M,
Ml

WA (2)

where M2 is weight of saturated surface dry mortar prism and M; is weight of oven dried
mortar specimens.

All tests in the hardened state were performed on 3 mortar specimens and the average value
and standard deviation are presented in this paper.

3. Results and Discussion

The test results are given in Table 2. Fig. 3 shows the workability measurement on all
specimens. According to Table 2, the highest workability of fresh mortar is achieved by the
reference mixture.

Table 2 The test results

. Saturated .

Morar  Workabilty  Density f&%’ﬁ%ﬁl csngh W cooien

(MPa (MPa) (%) (mm/min®-)
RM 220 2.258+0.03  9.04+0.9 49.03+1.4 8.39+0.04 7.52 x10°
POW-1 163 2.146+0.04  7.17£0.4 32.92+2.8 8.60+0.03 7.45 x107
POB-1 155 2.170+£0.00  6.88+0.4 36.32+1.4 8.61+0.02 6.67 x107
POW-2 163 2.167£0.01  4.85+0.0 16.94+1.0 8.754+0.07 7.45 x107
POW-3 150 2.165£0.02  4.08+0.1 16.91£1.6 8.88+0.10 10.25 x10°°

Fig. 4 shows the relative values in relation to the reference mortar. All reinforced mortars had
lower workability then RM from 25.9 to 31.8 %. The mixture with the longest fibers has the
lowest workability.
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Fig. 3. Testing workability on specimens: RM, POW-1, POB-1, POW-2 and POW-3
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Fig. 4. Relative values compared to the reference mortar

Also, a difference was observed between specimens POW-1 and POB-1, which have fibers of
the same length but different pretreatment. Specimen POB-1, which contained boiled fibers,
showed lower workability. Two possible causes are: that boiling increased fiber absorption or
that the fibers were “softer” after boiling and therefore more finely ground, as is evident from
Fig. 5.
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Fig. 4. (a) Fibers POW-1; (b) fibers POB-1

The addition of fibers in the specimens reduced the density by 4 to 5% compared to the
reference mixture, Table 2 and Fig. 4. The differences in the obtained values of individual
specimens are small and it cannot be concluded that the length and treatment of fibers affect
the density of the mortar. Benjeddou et al. [5] obtained a density reduction of up to 10%, but
there were also higher proportions of PO fibers (0 to 20%). Allegue et. al. [4] determined that
the composite containing PO fiber exhibited a lower density compared to traditional
cementitious materials.

Considering the test results, it is evident that the reinforcement of cement mortar with PO
fibers reduces its flexural strength and compressive strength. The intensity of this reduction
depends on the properties of the fibers, i.e. their length and treatment method, and ranges
from 20.7 to 54.9% for flexural strength and from 25.9 to 65.5% for compressive strength.
Specimens POW-1 and POB-1, which contain shorter fibers up to 10 mm in length, showed a
smaller decrease in flexural and compressive strength compared to specimens with longer
fibers. Specimen POW-3, which contains fibers 3 cm in length, recorded a decrease in
flexural strength of more than 54.9% compared to RM, while specimen POW-2 has a slightly
lower reduction, 46.4 %. In the compressive strength results, the largest decrease was
recorded in sample POW-3 with the longest fibers, where the compressive strength was
reduced by 65.5% compared to RM, and specimen POW-2, although it has slightly shorter
fibers, showed almost the same result (65.4%). Fig. 5 shows the cross section of the
specimens POW-2 and POW-3 after flexural strength testing. In specimens with longer fibers,
trapped air pockets were observed that failed to escape from the mixture during compaction.
These bubbles were most often located under the fibers, which indicate that the fibers trapped
some of the air inside the mortar during mixing and compaction. It is likely that the air, trying
to escape to the surface during compaction, encountered a physical obstacle in the form of
seagrass fibers that, due to their structure, are not breathable and acted as a barrier. Fig. 6
illustrates examples of various fibers that exhibit a dense structure, with some even being
overrun by other organisms. Juradin et al. [11] investigated the use of textile waste,
specifically cotton waste strips measuring 2 x 0.5 to 1 cm, as reinforcement in cement screed.
A significant improvement in the ductility of the material was noted, with a possible decrease
in mechanical properties, but within acceptable limits. The better performance of cotton
fibers, although they correspond in surface area to 2 cm long seagrass fibers, can be partly
explained by the fact that cotton fibers are significantly more breathable, which prevents the
formation of larger air bubbles under the fibers, which was observed in this study. These air
pockets contribute to the deterioration of mechanical properties and disrupt the contact zone
between the fibers and the mortar. In Fig 7 (a) POW-1 specimens are shown, which have a
significantly smaller number and diameter of voids in the cross-section.
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Fig. 6. PO leaves

The c-0 diagrams of all test mixtures are shown in Fig. 7 (b). From the shape of the curves, it
is evident that the specimens exhibit brittle behavior in response to loading, characterized by a
steep increase in stress to peak strength, followed by an almost instantaneous break in the
diagram. Such behavior, which results in brittle, or abrupt, fracture, confirms that the presence
of PO fibers, regardless of the treatment, did not contribute to an increase in the ductility of
the material.
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Fig. 7. (a) POW-1 specimens after testing; (b) ¢ - 6 diagram

Based on the results in Table 2 and Fig. 4, an increase in absorption is observed by
introducing seagrass fibers into the cement mortar. The type of pretreatment in this case did
not have a significant effect on absorption. On the other hand, the length of the fibers, as a
parameter, had an effect on the increase. The highest absorption value was shown by the
POW-3 sample, which contained the longest fibers, with a recorded increase of 5.8%
compared to the referent mortar.

Specimen POB-1 has the lowest sorptivity coefficient, which indicates improved resistance of
the mortar reinforced with short and treated fibers to capillary absorption compared to the
unreinforce specimen. On the other hand, specimen POW-3 records the highest coefficient,
which is 36.3% higher than the reference mortar. The values for specimens POW-1 and
POW-2 are slightly lower than the RM. Fig. 8 shows the values of capillary absorption as a
function of time.

=== RM e——POW:] ==emPQB-1 =t POW:-2 =P OW-3
25

&
o

Sorptivity, g
&

10

1000

0 200 400 600 800 1000 1200
Time, min

Fig. 8. (a) Test set up; (b) Sorptivity (g) versus time (minute)

The highest increase in sorptivity (g) was recorded for specimen POW-3, which is consistent
with the results in Table 2 for sorptivity coefficient and water absorption. On the other hand,
the lowest amount of water absorbed in 24 hours was for specimen POB-1 with fibers boiled
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in water. The results for specimens POW-1 and POW-2 are very similar, so their curves
almost overlap. Although these curves are below the RM value, after 24 hours they fall to
almost the same point.

4. Conclusion

In order to test the possibility of reinforcing cement mortar with PO leaves collected from the
Adriatic coast, four mortar mixtures reinforced with fibers of different lengths and
pretreatments were prepared, in an amount of 1% by volume, and a reference unreinforced
mortar. Based on the results obtained, it can be concluded:

— The workability of all reinforced mixtures was reduced by the introduction of seagrass
fibers compared to the reference mortar. The greatest reduction was recorded in the
specimen with the longest fibers, and for fibers of the same length, better results were
achieved by boiled fibers.

— The fibers significantly reduced the mechanical properties of the mortar, and in
specimens with longer fiber lengths, larger air pockets formed under their surface.

— No contribution to increasing ductility was observed.
— The addition of PO fibers resulted in a slight decrease in density.

— The introduction of seagrass fibers increased the total porosity of the cement mortar in
all specimens, which is manifested by higher water absorption. In this case, the pre-
treatment of the fibers did not have a significant effect on porosity, but in the capillary
water absorption test it showed a positive effect, because the specimen with shorter
and treated fibers recorded a lower sorptivity coefficient compared to the reference
mixture.

Given the limited number of studies on this subject and the discrepancies between the
findings of this study and prior research (which primarily utilized fibers from seagrass balls),
it is evident that knowledge about the use of seagrass fibers in their current form as
reinforcement in cement matrices remains insufficient. This underlines the necessity for
further research, exploring these fibers in alternative applications or as micro-reinforcements,
with various treatments, lengths, and shapes being considered.

Acknowledgment:

This research is partially supported through project KK.01.1.1.02.0027, a project co-financed
by the Croatian Government and the European Union through the European Regional
Development Fund - the Competitiveness and Cohesion Operational Programme and
Functional integration of the University of Split.

This study was partially conducted as part of the project “Analysis of the possibilities of using
recycled materials for the production of sustainable concrete” funded by University of Rijeka,
Croatia.

This study was partially conducted as part of the project “Circular Economy in the
Construction Industry,” funded by University North, Croatia.

References

[1] Vasarri, M.; De Biasi, A.M.; Barletta, E.; Pretti, C.; Degl’Innocenti, D. An Overview of
New Insights into the Benefits of the Seagrass Posidonia oceanica for Human Health. Marine
Drugs 19 (9) 476. 2021, https://doi.org/10.3390/md19090476

16


https://doi.org/10.3390/md19090476

[2] https://www.zastitamora.net/edukacija/objave/njezino-velicanstvo-posidonia-oceanica/

[3] Khiari, R.; Belgacem, M.N. Potential for using multiscale Posidonia oceanica waste:
current status and prospects in material science. Lignocellulosic Fibre and Biomass-Based
Composite Materials, 21, 447-471.2017. https://doi.org/10.1016/B978-0-08-100959-8.00021-
4

[4] Allegue, L.; Zidi, M.; Sghaier, S. Mechanical properties of Posidonia oceanica fibers
reinforced cement. Journal of Composite Materials 49, 5, 2014.
https://doi.org/10.1177/0021998314521254

[5] Benjeddou, O.; Jedidi, M.; Khadimallah, M.A.; Ravindran, G.; Sridhar, J. Effect of
Posidonia oceanica Fibers Addition on the Thermal and Acoustic Properties of Cement Paste.
Buildings12, 909, 2022. https://doi.org/10.3390/buildings12070909

[6] Hamdaoui, O.; Limam, O.; Ibos, L.; Mazioud, A. Thermal and mechanical properties of
hardened cement paste reinforced with Posidonia oceanica natural fibers. Construction and
Building Materials, 269, 121339, 2021. https://doi.org/10.1016/j.conbuildmat.2020.121339

[7] HRN EN 196-1:2016, Methods of testing cement -- Part 1: Determination of strength (EN
196-1:2016)

[8] HRN EN 1015-3:2000/A1:2005, Methods of test for mortar for masonry -- Part 3:
Determination of consistence of fresh mortar (by flow table) (EN 1015-3:1999/A1:2004)

[9] S. Raju and B. D. B, “Durability characteristics of copper slag concrete with fly ash”,
GRADEVINAR, 69, 1031-1040, 2017, https://doi.org/10.14256/JCE.1229.2015

[10] ASTM C1585-13 Standard test method for Measurement of rate of Absorption of water
by hydraulic cement concretes.

[11] Juradin, S.; Bartulovi¢, B.; Zizi¢, D.; Mrakovéié, S. Cotton knitted fabric waste as
reinforcement in  cement screed. ACAE. 2024. 15, 28, 1 - 14
https://doi.org/10.13167/2024.28.1

17


https://www.zastitamora.net/edukacija/objave/njezino-velicanstvo-posidonia-oceanica/
https://doi.org/10.1016/B978-0-08-100959-8.00021-4
https://doi.org/10.1016/B978-0-08-100959-8.00021-4
https://doi.org/10.1177/0021998314521254
https://doi.org/10.3390/buildings12070909
https://doi.org/10.1016/j.conbuildmat.2020.121339
https://doi.org/10.14256/JCE.1229.2015
https://doi.org/10.13167/2024.28.1

ABSTRACT PRESANTATION/ OZET SUNUMLAR

18



TOZ YATAKLI LAZER BIRLESTIRME EKLEMELI IMALAT YONTEMIYLE
URETILEN MARAGING CELIGINE (MS1) UYGULANAN ISIL iSLEMLERIN
KOROZYON UZERINDEKI ETKIiSi
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Ozet

Toz Yatakli Lazer Birlestirme (PBLF) Eklemeli imalat (EI) iiretim teknigi, geleneksel
yontemlere kiyasla malzemelerin mekanik 6zelliklerini artirarak katman katman 6zel tasarim
bilegenler iiretir. Ozellikle, maraging ¢eligi yiiksek kaynaklanabilirligi, diisiik yansiticiligi ve
sogutuldugunda termal catlamay1 6nleyen diisiik karbon igerigi nedeniyle genellikle lazer toz
yatagi flizyon katki imalat teknikleri kullanilarak iiretilir. Ek olarak, eklemeli imalat yoluyla
iiretimden sonra maraging celiklerinde hem toklukta hem de mukavemette dnemli bir artis
dogrulayan ¢aligmalar bulunmaktadir. Bu 6zelliklerinden dolay1 siklikla enjeksiyon kaliplama,
kesme aletleri, havacilik, savunma ve agir makine alanlarinda MS1 c¢eligi tercih edilmektedir.
Ancak, eklemeli imalat siireglerinden kaynaklanan siineklik ve gerinim sertlesmesindeki
azalma nedeniyle maraging celiklerinin ticari uygulanabilirligi diismektedir. Arastirmalar,
EI/MS1 celiklerinde gelismis mekanik performansin martenzitin dstenite doniisiimii yoluyla
elde edilebilecegini gostermektedir. Bununla birlikte, literatiirde o'-y' doniisiimiiniin eklemeli
imalatla {iretilen maraging ¢eliklerinin mikro yapisinin korozyon o6zellikleri iizerindeki
etkilerini anlamay1 amaclayan siirli sayida etkili caligma bulunmaktadir.

Bu calismada, bir Toz Yatakli Lazer Birlestirme teknolojisi olan Dogrudan Metal Lazer
Sinterleme (DMLS) teknigiyle tiretilen 1s1l islem gormiis maraging celiginin (MS1) korozyon
davranisint incelemektedir. Calismada, maraging ¢eliginin dayanim, sertlik ve korozyon
ozelliklerini iyilestirmek amaciyla, klasik ¢ozeltiye alma ve yaslandirma 1s1l islemlerinin ara
adiminda interkritik tavlama islemi uygulanmustir. Interkritik tavlama sicaklik araligi,
cokelmenin gerceklesmeyecegi bir sicaklik araliginda yer almasi gerektigi igin ¢eligin Ostenit
baslangi¢ ve bitis sicakliklar1 arasinda yer alan sicakliklar se¢ilmistir. Bu dogrultuda, 690 ve
720°C’de 5 dakika boyunca iki farkli sicaklikta interkritik tavlama 1s1l islemi ¢ozeltiye alma
ve yaslandirmanin ara basamaginda uygulanmistir. Boylece, martenzitten Ostenitin geri
doniisiimii saglanarak oOstenitin hacim fraksiyonunun arttiritlmas: hedeflenmektedir. Isil
islemlerin uygulanmasmin ardindan MS1'in mikro yapisi, faz doniisiimleri ve korozyon
ozellikleri tizerindeki 1s1l islemlerin etkilerini tanimlamak i¢in elde edilen sonuglar, tiretildigi
durumla karsilagtirllmistir.  Sonuglar, diger numunelerle karsilastirildiginda, interkritik
tavlanan numunelerde Ostenit fazinin geri doniisiimiiniin  gdrece yiiksek miktarda
gerceklestigini gostermektedir. Ek olarak, interkritik 1s1l islemin sicakligi degistiginde, geri
donen Ostenitin martenzit lamellerinin smirlar1 yakininda farkli morfolojilerde ¢okeldigini
gostermektedir. Buna gore, interkritik 1sil iglem siireci MS1 malzemenin mikro yapisini ve
korozyon 6zelliklerini iyilestirir. Calismada, interkritik 1s1l isleme tabi tutulan numunelerin
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mikroyapisinda Ostenit geri doniisiimiine bagli olarak sertlik degerlerinde artis tespit
edilmigtir. Ayrica, bu numunelerin yeni basilmig, yaslandirilmis ve homojenlestirilmis
numunelere kiyasla daha diisiik korozyon akim yogunlugu ve korozyon hizi gosterirken, ayni
zamanda yiiksek korozyon direnci gosterdigi ortaya konmustur.
Anahtar kelimeler: Eklemeli Imalat (EI), Maraging Celigi, Dogrudan Metal Lazer
Sinterleme (DMLS), Interkritik Isil islem, Korozyon Davranisi
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Abstract

In the developing world, where growth is a priority, there is a need for safe, low-cost,
easily available materials for solar cells. This is very important in renewable energy research.
Copper aluminum sulfide (CuAlS;) is a good choice because it has a wide band gap can
absorb light in a significant amount. This study shows that the thin glass substrates are being
coated with the CuAlS; material by repeating 100 cycles with the method of Successive Ionic
Layered Adsorption and Reaction (SILAR). To enhance the different physicochemical
properties of deposited films, the films are being heated with sulfur powder at a temperature
of 200 °C. To investigate their structural, morphological, compositional analysis, the films
were characterized through X-ray diffraction (XRD). Scanning electron microscopy (SEM)
coupled with energy dispersive X-ray analysis (EDS). X-ray diffraction revealed a tetragonal
structure of the films. Surface morphology revealed non-uniform morphology with the surface
comprising of elongated grains. EDS revealed the films are composed with constituent
elements Cu, Al, and S. The SILAR-coated CuAlS: thin films are possible prominent
candidates for fabrication of low-cost thin film solar cells.
Keywords: CuAlS:; SILAR; thin films; X-ray diffraction; tetragonal structure; elongated
grains.
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Abstract

A fan shaft casting design intended for high-temperature service was developed and evaluated
through simulation and trial casting. Initial casting simulations using NovaFlow&Solid were
conducted to identify an optimal gating and riser design for the green sand-casting process.
The resulting design parameters were then applied to a no-bake molding system, where the
fan shaft was cast using SCH 15 stainless steel at pouring temperatures of 1564°C, 1578°C,
and 1591°C. The cast fan shaft was assessed through visual and dimensional inspections,
followed by sectioning to evaluate internal soundness. The casting trial results showed
acceptable internal defects, with most sections free from shrinkage cavities and exhibiting
only minimal surface depressions. The observed deviation between the simulated and
experimental casting results arises from the software’s limited material database, which
lacked the specific alloy employed in the actual casting trials. However, the final casting
output demonstrated fair agreement with the simulation results which confirms the
effectiveness of the molding system and the adequacy of the developed casting design for
producing a sound fan shaft component.

Keywords: casting design; fan shaft; no-bake molding system; sand casting
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