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Corrosion protection system design for the storage
tank bottom plate

Neda Royaei
Materials Engineering Center, Nuclear Science and Technology Research
Institute (NSTRI), Atomic Energy Organization of Iran

Abstract

Corrosion is one of the most prevalent causes of leaks in the
aboveground storage tank. Consequently, in addition to other protection
measures, the use of a cathodic protection system (CP) on the soil side
of the aboveground storage tank is beneficial. The selected method for
the protection of large structures by CP is an impressed current cathodic
protection system. In the present paper, design and selection of the
cathodic protection system to be utilized are based upon specification
and engineering parameters such as Material, operational and
environmental requirements as well as Economics. Also anticipated
changes in soil characteristics and coating efficiency have been
considered in choosing and sizing cathodic protection system, type and
equipment. The impressed current system is selected for the protection
of external surfaces of tank bottom plate in response to variable
conditions, such as soil resistivity and coating quality. In this type of
protection, rectifiers will provide the lowest-cost protection current
where AC power is available and where the current demand will exceed
that economically obtained from galvanic anodes.

Keywords: Cathodic Protection, Corrosion, storage tank, Impressed
Current.
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Comparison the bio compatibility
and mechanical properties of UHMWPE-based
composites containing MWCNTSs and vitamin E in
artificial joint applications

Mohsen Fakoori'*4, Mohammad Taghi khorasani* 2, Mehdi
Kamali dolat abadi 3

!Department of nanotechnology and advance materials, Biomaterials

research Group, Materials and Energy Research Center, Tehran, Iran

4 Biomedical Engineering (Biomaterials) Department, Islamic Azad

University - Science and Research Branch, Tehran, Iran
2 Department of Biomaterials, Faculty of polymer science, Iran Polymer and
Petrochemical Institute, Tehran, Iran

3 Textile Department, Science and Research Branch, Islamic Azad

University, Tehran, Iran

Abstract

Today one of the most common diseases among elderlies and even youth
Is joint diseases. One approach for addressing this issue is artificial joint
replacement. Majority of artificial joints incorporate biomedical grade
of Ultra High Molecular Weight Polyethylene (UHMWPE), which has
a promising mechanical property. The aim of this project was to improve
the mechanical properties and biocompatibility by adding 0.5 wt%
multi-wall carbon nanotubes (MWCNTSs) and 0.25 wt% alpha
tocopherol (vitamin E) to UHMWPE matrix, and this mixture processed
by ball milling (BM) and direct compression molding (DCM); besides,
the Effect of each additive on mechanical and biocompatibility of
UHMWPE matrix separately analyzed. FTIR was carried out to
determine polymer’s structure that showed a minor increase in oxidation
resistance of “C+V” sample in comparison with the pure UHMWPE.
Wettability test was conducted by contact angle method to measure the
hydrophobicity of samples and the results showed a significant increase
in hydrophobicity by adding MWCNT and vitamin E simultaneously.
DSC results conducted to calculate the crystallinity of samples and the
results showed 7% increase in the crystallinity of “C+V” sample.
Keywords: UHMWPE, MWCNT, Vitamin E, nanocomposite, joint
replacement.
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Investigating performance evaluation methods for gas
photocatalysis in nuclear reactors (geared reactor
(DSSR))

Mohsen Alizadeh Afroozi
Masters student, Reactor Faculty of Shahid Beheshti University, Tehran, Iran

Abstract

Although more emphasis was placed on photonic degradation of organic
compounds in aqueous medium using TiO2 photocatalyst in suspension
in past DSSR studies on wastewater treatment, the catalyst was used in
decentralized form in simulated experiments, filtration and catalyst
separation. TiO2 strongly adheres to the glass surface, which has been
investigated in the degradation of pollutants. Moreover, when used for
gas reaction, the decentralized form of catalyst is also a good choice.
Since DSSR has many advantages in the photocatalytic behavior of
water, although several researches have been carried out, its application
in photocatalytic CO2 reduction is expected to be attractive and
promising.This work aims to investigate the performance of gas
photocatalytic reaction in DSSR, based on which performance has been
improved, including structural design, flow optimization and
photocatalytic selection.

Keywords: performance evaluation, photocatalysis, nuclear reactor, gear
reactor, DSSR.
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A study on the application of ablative composites in
nozzles for rocket engines

Roham Afshari *, Hannaneh Ghotbi Alamoli 2
!Master of Mechanical Engineering, Composite major, Materials and
Manufacturing Technology Complex, Malik Ashtar University of
Technology, Tehran, Iran
2Master of mechanical engineering, composite major, faculty of materials
and manufacturing technologies, Malik Ashtar University of Technology,
Tehran, Iran

Abstract

Ablation is a heat and mass transfer process in which a large amount of
heat is dissipated in a very short period of time with sacrificial loss of
material. Ablative composites are polymeric composites where the
reinforcement is generally a fibre with high melting point like Carbon
or Silica and the matrix is a high char yielding resin like phenolics.
Ablative composites are an elite class of composites made of high
melting point fibers and polymeric resins with very high char yield.
Commonly used reinforcements include carbon, graphite, silica, glass,
asbestos etc and resins include phenolics and furfuryl alcohol. Solid
rocket motor nozzles and liquid engine throats use ablative composite
materials to protect the structures from the extremely severe operating
conditions of high temperature, pressure and particle impingement.
These ablative nozzle liners are processed from carbon phenolic/silica
phenolic prepregs using a complex processing cycle. The process starts
from impregnating the fibres with phenolic resin followed by either
moulding or wrapping/winding prepreg tapes over metallic mandrels
followed by polymerization under pressure. Traditionally, prepreg is cut
into straight tapes and wound on mandrels to form the divergents. For
throats and convergents, prepreg patterns are cut and stacked for curing.
Plies of shape conforming to the development of base cone are cut from
the prepreg and wound on the mandrel.

Keywords: ablative composites, carbon phenolic, silica phenolic, tape
winding.
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Analyzing and investigating the effects of high
temperatures on the performance of carbon fiber
reinforced polymer (CFRP) composite cables

Roham Afshari **, Hannaneh Ghotbi Alamoli?

!Master of Mechanical Engineering, Composite major, Materials and
Manufacturing Technology Complex, Malik Ashtar University of
Technology, Tehran, Iran.
2Master of mechanical engineering, composite major, faculty of materials
and manufacturing technologies, Malik Ashtar University of Technology,
Tehran, Iran.

Abstract

Carbon fiber reinforced polymer (CFRP) cables are lightweight and
have high strength,fatigue resistance, corrosion resistance, and high
seismic performance. Carbon fibermaterials are widely used to
strengthen buildings and bridges. In bridges with a cablesupport system,
CFRP cables can be substituted for steel cables, thus reducing the
weightof the bridges, decreasing the scale of the substructure, and
allowing increased bridgespan, reducing the overall bridge cost and the
technical challenges of construction .However, CFRP cables increase
fire risk during construction and operation. The tendons in CFRP cables
are composed of carbon fiber precursors and resin matrixes. The resin
matrixessoften when exposed to high temperatures due to weak high
temperature resistance,resulting in rapid decay and degradation of the
overall mechanical performance of thetendons at high temperatures,
endangering the overall safety of the bridge structure. In mechanical
engineering, when a CFRP-reinforced structure is subjected to fire, both
the structure and CFRP are simultaneously affected by elevated
temperature and mechanical loading. In the Eurocodes, the strengths of
concrete and steel are described to be reduced with increased
temperature; however, the codes do not describe the performance of
hand-laid CFRP.

Keywords: Carbon fibre reinforced polymer (CFRP), Elevated
temperature, Thermo-mechanical behaviour, Fire protective system.
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Nonlinear Free Vibration of Sandwich Beam with
Electrorheological Core Via Third Order Shear
Deformation Theory

Mehdi Keshavarzian!®, Farid Ahmadian?, Amin Feli®
!Department of Mechanical Engineering, Technical and Vocational
University (TVU), Tehran, Iran
2Department of Mechanical Engineering, Technical and Vocational
University (TVU), Tehran, Iran.

SDepartment of Computer Engineering Technical and Vocational University
(TVU), Tehran, Iran.

Abstract

Background: Free vibrations with large amplitudes exhibit nonlinear
behavior, which is potentially harmful to structures. They need to be
effectively regulated as a result. We used the Third-Order Shear
Deformation Theory to analyze the nonlinear vibration of a sandwich
beam with an Electrorheological (ER) core.Methods: Hamilton's
principle allowed for the extraction of the governing equations and
boundary conditions. By using the Galerkin's approximation method on
the governing partial differential equations, ordinary differential
equations were produced. We analytically solved the equation using
differential quadrature method (DQM) method, and the data were
compared with the established results.Results: The vibration amplitude
reduces as each of the aspect ratio, sandwich beam thickness, and
damping parameter values rises. This refers to a rise in amplitude
leading to an increase in nonlinear frequency. The inherent frequency of
the structure grew as the ER layer's thickness rose. Conclusions: The
structure hardens dramatically in the nonlinear state as the Electric field
increases, which  enhances the stability of the system. Raising the
electric field lowers the structure's frequency while increasing the aspect
ratio of the beam raises the frequency to manage the vibration behavior.
Keywords: Electrorheological core; Large amplitude; Nonlinear
vibration; Sandwich beam, Third-Order Shear Deformation Theory.
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The role of synthetic and natural polymers in
cartilage tissue regeneration

Zahra Akhondi?, Saeid Shakeri?
Faculty of Medical Engineering, Non-profit University of Abrar, Tehran
2Faculty of Medical Engineering, Amirkabir University of Technology, Tehran

Abstract

Damaged cartilage has a limited ability to repair itself due to the absence
of blood vessels and nerve endings in the tissue. Traditional treatments
for repairing damaged cartilage include alloplastic and allogeneic
implants and, more recently, autologous cartilage grafting. The first
treatments are limited due to the availability of donor tissue and the
complications of the donor area, while the second treatment requires
surgical removal of healthy cartilage and is limited by the size of the
defect. As a result, the regeneration of cartilage tissues remains one of
the most important challenges in medicine. It is a reconstruction that
requires abundant cell sources and 3D scaffolds in the form of synthetic
or natural polymer patterns, with a predetermined architecture for long-
term implantation in the body's natural tissue.

D-MAPSS3 facilitates the bottom-up assembly of large-scale produced
tissues in the form of 3D printed hollow polymer templates. The
assembly and fusion of micro-tissues based on stem cells in the defined
pattern of D3 printing, and as a result, a centimeter-sized tissue with high
cell durability and mechanical stability is performed in laboratory
conditions.

Keywords: Biomaterials, synthetic and natural polymers, tissue
regeneration, cartilage, bio-3Dprinting.

14



9th International Conference On

Mechanical Engineering, Materials and Metallurgy

o O 0@ EiticA

Synthesis of Zeolite Imidazole Framework (Zif8) as
anticancer drug carries.

Minoosh Lalinia!, Nahid Hassanzadeh Nemati?”
Department of Biomedical Engineering Science and Research University,
Islamic Azad University, Tehran, Iran

Abstract

Metal organic frameworks (MOFs) have attracted more attention in the
last decade because of a suitable large surface area, high pore volume
and large porosity which may admit a broad range of drugs with
different molecular sizes.Developing biocompatible MOFs such as the
ZIF family (zif8) as a drug delivery system is possible.In the present
study, doxorubicin (DOX) as an anticancer drug was loaded into ZIFs
MOFs to decrease the adverse side effects of pristine DOX use and to
increase its efficiency through the controlled release of DOX from
MOFs.The morphology of ZIF-8 was determined by the Transmitting
Electron Microscope (TEM), and the crystal structure was determined
by x-ray diffraction (XRD). The Brunauer—Emmett-Teller (BET) study
indicated that surface modification has little impact on the specific
surface area and pore size distribution of ZIF-8. The drug release of ZIF-
8/Doxorubicin was studied under different PH and concentrations.
These nanoparticles showed excellent pH-responsive doxorubicin
hydrochloride (DOX) releases due to the decomposition of ZIF-8.The
cytotoxicity was investigated with human breast adenocarcinoma cell
line. These results shows that the DOX release process against MCF-7
cells occurred in a dose dependent manner slightly more effective.

It could be concluded that the ZIF8 MOFs could be used as an effective
pH sensitive carrier for loading anticancer drugs.

Key Words: “MOFs, DOX, Drug Loading, Drug Release”.
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Pressure Formation in a Rectangular Shape Nozzle
when Phase Change Occurs

Nourieh Sadat Zeidi
Department of Biomedical Engineering, Amirkabir University of
Technology

Abstract

In this study, we simulated rectangular shaped nozzle through Eulerian
approach. We used the same boundary condition that was utilized in
previous experimental work of Winklhofer et al. and we found that our
results are following the same trend that his results were following. In
this study, mixture homogenous model, implicit volume fraction
parameters, dispersed interface modeling is utilized. For turbulence
modeling two equation turbulence model based on the standard model
is utilized. For near wall modeling, scalable wall function is used. We
also utilized steady pressure solver in our current study. Due to the
nature of our flow which is very high speed, gravity effect has not been
considered. Furthermore, we utilized least squares cell-based model for
gradient, presto for pressure, second order upwind for momentum
equations, first order upwind for volume fraction. We investigated fully
formation of cavitation inception.

Keywords: Cavitation, Phase Change, Multiphase Flow, Pressure Drop
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