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In the present research, the effect of diamond-like carbon coating produced by the
electrodeposition method at an applied potential of 16 volts was investigated to modify surface
properties of Ti6AI4V alloy. The nature and structural characteristics of the coating obtained in
the best operating conditions was examined with the help of Raman spectroscopy, with an ID/IG
ratio of 1.92. FE-SEM analysis was used to investigate the microstructure of the coating cross-
section and the surface morphology, from which a thickness of 1.74+0.17 pm was measured.
Besides, the biocompatibility properties of the coating were investigated through antibacterial
tests, cell viability assay (MTT), corrosion in simulated body fluid and biodegradability. The
results obtained from the evaluation of biocompatibility properties indicate that the coating is
non-toxic and the survival rate is 91.12+0.03% with a contact angle of 70.7+2.6 degrees. Also,
according to the potentiodynamic polarization and impedance spectroscopy tests, the deposited
coating can provide 24.40% resistance against the simulated corrosive environment of the body
for the titanium alloy, which represents a promising coating for bio-medical applications.
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The effect of adding graphene was studied on the fracture strength of the Araldite adhesive. First,
the mechanical characteristics of adhesive and graphene with percentages of 0, 0.25, 0.5 and 1
were obtained by bulk specimens. Using DCB and ENF tests, the fracture energy of adhesive and
graphene was calculated in percentages of 0, 0.25, 0.5 and 1. Experimental specimens were made
of PMMA and then were bonded using a thin adhesive layer. Different loading modes were
created by using the modified Arcan fixtures. Effect of adding graphene in the adhesive layer was
studied by using four different weight ratio of graphene including 0, 0.25, 0.5 and 1 percent. The
results achieved suggested the use of 0.5% wt. of graphene for achieving the highest fracture
force for the experimental specimens. The highest fracture force, between the specimens with the
same amount of graphene, was obtained for pure mode Il loading condition Examining the
fracture behavior of the adhesive layer showed that by adding reduced Nano graphene to the
adhesive, the fracture resistance of the adhesive increases in all failure modes due to the presence
of reduced Nano graphene and preventing it from propagating cracks.
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Article Information Abstract

Original Research Paper Nickel based superalloys are used to manufacture turbine blades because of their excellent
Doi: mechanical properties at high temperatures. These blades are subjected to temperature
Keywords: fluctuations, oxidation, centrifugal and vibrational forces during service. As a result, mechanisms

such as oxidation creep, fatigue facilitate damages and decrease the life of the component. Several
researches have shown that decreasing the number of grain boundaries would increase the creep
resistance of the blade at high temperatures. This was the beginning point of development of

Superalloy
Directionally Solidified

Fatigue directionally solidified and single crystal microstructures for superalloys. In this research, the
Grain Boundary behavior of a directionally solidified Nickel based superalloy under cyclic mechanical loads was
Temperature investigated. Isothermal fatigue tests were carried out at room and elevated temperatures in strain
Crack Nucleation. controlled condition. Coffin-Manson equation was plotted to study the relationship between the

number of cycle to failure and applied plastic strain. Hysteresis loops of stress vs. strain were
plotted to see the hardening and softening behavior of the superalloy under cyclic loading.
Scanning electron microscopy was used to study patterns of crack nucleation and growth on the
fracture surface of different samples. It was observed that at high temperature the hardening
coefficient decreased in comparison with the coefficient at room temperature. Hysteresis at half-
life showed microstructural softening, it was also found out the nucleation of the cracks occurred
at oxide particles and small surface defects at both temperatures and the cracks grew
transgranularly at room temperature while grain boundary cracking is observed at high
temperature.
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The Effect of Pin Speed on the Microstructural, Mechanical, and Biological Properties of Ti/HA Surface
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Physicochemical Properties.

Titanium is one of the most important metal elements used in many industries including
aerospace, medicine, and automotive. On the other hand, hydroxyapatite (HA) is one of the most
important materials used in the medical applications to replace damaged bones. This research
explored the influence of microstructure on the mechanical, electrochemical, and biological
characteristics of Ti/HA surface composites created through the FSP method. The microstructure
was modified by varying traverse speeds within the range of 25-70 mm/min. Examination of the
microstructure revealed that lower traverse speeds (25-40 mm/min) resulted in fewer defects
such as voids and cracks compared to higher speeds (55-70 mm/min). Higher traverse speeds led
to a more heterogeneous distribution of HA particles in the Ti matrix due to increased stirring
effects and cooling rates, resulting in more voids and cracks. Mechanical assessments indicated
a decrease in ultimate tensile strength with increasing traverse speed. The values for samples at
25, 40, 55, and 70 mm/min were recorded as 865 MPa, 748 MPa, 756 MPa, and 540 MPa,
respectively, with a + 4% standard deviation. While all samples exhibited high biocompatibility,
the sample produced at a speed of 70 mm/min, which had a higher number of defects and surface
agglomeration of HA particles, showed the highest cell viability. These findings highlight the
significant impact of processing conditions on material properties, affecting susceptibility to
localized forms of cell viability over time.
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Avrticle Information Abstract

Original Research Paper Attention to ultrahigh temperature ceramics has increased significantly due to the advancements
Doi: in 21% century technologies and efforts to develop reusable thermal protection systems and other
Keywords: compounds required for future generations of hypersonic aerospace vehicles. In this research, the

addition of zirconium carbide (ZrC) as a reinforcement in volumes ranging from 5 to 40% was

Ultra-High Temperature investigated for its impact on the mechanical properties and crack growth behavior of ZrB,-

Ceramics SiCn/m composites) with 3% silicon nitride (SisNs) by volume) The results indicate that
ZrB2 volumetric shrinkage decreases with increasing ZrC content. The highest relative density increase
Pressureless Sinter was observed in the ZrB,-SiCnm-30%ZrC sample, with a percentage increase of 97.04%. Since
ZrC cracks cannot pass through the ZrC particles, these particles increase the toughness by altering

the crack path and bridging the crack. Moreover, the sample containing 30% volume fraction of
ZrC exhibited the highest fracture toughness (4.26 MPa.m*?) and hardness (16.3 GPa).
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Designing the Chemical Composition of a Coating of a Multi-Component Zr-Based Alloy with a Glass
Structure on a 316 Stainless Steel Substrate by Magnetron Sputtering Method

Hossein Shafyei!, Amir Seifoddini*!, Saeed Hasani!, Ali Obeydavi?

1- Department of Mining and Metallurgical Engineering, Yazd University.
2- Department of Materials Engineering, Isfahan University of Technology.
* seifoddini@yazd.ac.ir

Article Information Abstract
Original Research Paper Applying coatings with amorphous structure on medical tools can improve their biocompatibility behavior. One
Doi: of these coatings is Zr-based thin film metal glass coatings. The purpose of this research is to design a novel
: seven-component alloy with a Zr-based glass structure and apply it to 316 stainless steel (used for surgical
Keywords: instruments). Studies show that elements such as copper, silver and even aluminum in this glass structure create
Thin Film Metallic Glass antibacterial properties, Cr increases corrosion resistance, and silica and boron increase the tendency of the
Stainless Steel 316 structure to become_amorphous. _A_ft_er thermodynamic investiggtions in pr_edicting thg possibility of a_morphous
structure and reducing the possibility of forming any crystalline phase in the coating and calculation of the
Amorphous Structure misfit factor, first an alloy with the chemical composition of ZrsCuz20Al10Ag10Cr10SioBriowas designed. The

elements were weighed with the required stoichiometric ratio, and then they were mixed using a mechanical
ball mill. Then, using SPS, Spark Plasma Sintering system, a target with the desired chemical composition was
produced. Next, by using the target produced in a Magnetron Sputtering coating machine, thin layers of the
alloy with two different thicknesses were applied on the 316 steel substrate. The investigations carried out
indicate the success in obtaining a completely amorphous structure. In addition to the absence of any crystalline
structure, the uniformity of the coating, the homogeneity of the chemical composition, a very good connection
with the substrate are other characteristics of the produced coating. Therefore, it can be said that its application

on biomedical steel tools can increase their biocompatibility behavior.
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