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Fusion of Neural Networks and Fuzzy Logic:
Using Membership Functions as Weights for
Neural Network

Eng. Hussain Biedouh*
Supervisor: Dr. Mouhannad Rajab

Abstract

Fuzzy logic that supports inductive reasoning and symbolic
causation plays a central role in modern human cognitive systems,
for example in tasks of pattern classification, qualitative thinking,
analog reasoning, neural modeling, and other areas. Perceptron
networks are one of the simplest types of feed-forward neural
networks, as they do not contain a hidden layer of neurons. A major
for artificial intelligence, which provided a strong incentive to
develop methodologies for causal analysis, especially after
developing the theory of the first fuzzy groups and the associated
probability distributions. Since then, expert systems have shown
some weaknesses, for example in the process of extracting
knowledge from sources of expertise (information sources), or in
their ability to learn and in some cases, they have achieved poor
results within the limits of the system's own field of expertise.
While neural networks make remarkable contributions to expert
systems, for example in the field of training using ready examples,
dynamic modification of changes in the environment,
generalization, dealing with data anomalies and discovering new
relationships between variables. During this research, we will
present an idea to integrate neural networks with fuzzy logic
systems and provide practical examples of that.

Keywords: Artificial Intelligence, Artificial Neural Network, Fuzzy Logic

* Post graduate student in Software engineering department — Information Technology
faculty — AL Baath University
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The effect of preheating and subsequent
cooling methods on the mechanical
properties of ductile cast iron parts

welded by (Inconel 625) and (Ni 97.6%)

electrodes

Eng. Basem Muhsen Ammar
master student in Applied Materials Engineering
Department, Faculty of Technical Engineering, Tartous
University

Summary

This research includes the study of samples of ductile cast iron
subjected to cracks that they were analyzed chemically and
determine its primary mechanical properties and then weld it by arc
electric welding and the choice of two types of welding electrodes
(Inconel 625, Ni 97.6%) and studied the changes of the welding
process of samples ,as preheating subsequent cooling velocities on
the mechanical properties of the heat affect zone and the fusion
zone of the welding part. The results showed a decrease in hardness
and tensile strength when the cooling rate of all types of samples
decreased. The structure of the sample surface in the molten zone is
completely transformed into the martensite phase due to the rapid
cooling of the surface. When the cooling rate decreases, the
hardness is reduced due to the slower cooling, which does not
induce large changes in the structure and thus less hardness. When
preheating is done, led to obviation growth in grain size resultant
partial decomposing for perlite. A good welded part was obtained
through this research , which gave the best properties, with the type
of electrode (Ni 97.6%) with previous and Continuous preheating

key words:
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Abstract

Alloy steel is used today instead of carbon steel for
achieving of engineering industries requirements. Where in carbon
steel, a tensile strength higher than (700MPa) with a suitable
toughness and ductility, can't be obtained. It is also susceptible to
"mass effect". In addition to its low resistance to corrosion and
oxidation ...etc.

Low alloy steel is employed in fabrication many parts of
heavy engineering industries, dies, agricultural equipment and so
on, which may fail during service. Hence, they may need to repair
with one of the available welding processes.

Weldability of steel relates to sensitivity to cracks, which can
be prevented by much care and special procedure that often is cost
and difficult in application. Even it may sometimes inapplicable.
Perhaps, the suitable electrode choice for welding is the easiest
application and the lowest costs.

The manual metal arc welding of low alloy high strength
steel was done using some of electrodes which are different in
their chemical composition and price. As well as test their effects
on tensile strengths.

Results showed that the tensile strength and the weld joint
efficiency increased when iron powder low hydrogen covering
electrodes were used. The tensile strength was (484MPa) and the
weld joint efficiency was (56.9%), when (OK 48.04) electrode was
used. Also, the tensile strength increased to (720MPa) and the
weld joint efficiency to (84.7%), when (OK 76.18) electrode was
used. And the efficiency of weld joint when (OK 63.34) electrode
was used, reached to (72%), whereas it didn’t exceed (24.2%) when
using the cheapest electrode (OK 46.00), and (38.1%) when using
the most expensive electrode (OK 92.18).
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Improvement of Multiple Software Defined
Networks Controllers with Load Balancing
Algorithm

*Dr. Ahmad Saker Ahmad
**Hazem Deeb

Abstract

Software Defined Networks were proposed as a solution for the
problems that traditional networks suffer from. But the first
proposed SDN prototype which depends on having a single
main controller suffered from a main problem of having single
point of failure, which is what force us to go with multiple
controllers SDN, this new architecture faced multiple
challenges such as load balancing between the different
controllers in the network, so that no controller gets overloaded
to the point which makes it stop working. So choosing the
correct load balancing algorithm had a major rule in the
performance of the network.

This research discussed the need for software defined
networks, their infrastructures and the need to move from the
central infrastructure to the distributed one with mentioning the
benefits of distributed infrastructures, the challenges that it's
facing and the different types that it takes. The load balancing
process, its mechanism and the factors that play an important
role in this process were introduced. In addition to that, the
most common load balancing algorithms used nowadays were
also mentioned in this research.

A new algorithm was proposed to balance the load, which was
called “Three thresholds migration algorithm”, this algorithm
was compared to multiple previously used load balancing
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algorithms by using three factors: network throughput, resource
utilization, and controller failure probability. The experiments
results show decent improvement over the other algorithms
based on the different factors and scenarios studied in this
research.

Keywords: SDN, Load balancing, Throughput, Resource
Utilization.
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EXPERIMENTAL EVALUATION OF AIR
COOLING FOR SOLAR COLLECTORS TO
SOLVE THE STAGNATION PROBLEM

Amina Fares'

Abstract:

Due to the increasing demand for energy and the use of fossil fuels,
the concentration of carbon dioxide has reached its highest levels,
resulting in severe climate change that has cast negative shadows
on many regions around the world. Solar energy systems are used
to provide heating, air conditioning, hot water and other
applications. Solar collectors can reach high temperatures when a
system pump stops working and the heat carrier does not flow with
the continued arrival of solar radiation. The process of searching for
ways to reduce temperatures and remove excess heat. In this paper,
an experimental solution was found to treat stagnation in a flat solar
collector so that the temperatures are lowered to below the
stagnation temperature by installing cooling channels under the
absorbing surface. These channels connect with a cooling fan to
enter the cooling air and remove heat. Several different experiments
were conducted during the days of November, and it was proved in
these experiments that the opposite heat exchanger is the best, as
the time required for cooling is about 4:50 min, which is the least
economical cost, while the time required for cooling in the case of
the parallel heat exchanger is about 7 min. The inverted exchanger,
while reducing the fan intensity, needs a longer time compared to
the previous cases, up to 15min.

Key words: solar collectors, solar heating system, stagnation of
collectors, cooling.
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hour | °C °C °C °C | wim? | misec | °C °C -
11:00 | 104.4 | 76.6 99.8 63 503.6 3.4 25 on
11:05 | 88.7 65 97.3 62 503.6 3.4

11:10 | 85.7 63 94 60 503.6 3.4

11:15 79 58 80 58 510. 3.4 62.8 off
11:19 | 93.8 56 73 57.8 510 3.4

11:32 | 102 80 100 65 545.7 3.4 27 on
11::46 1 82 49 80 59 545.7 3.4 59 off
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12:15] 111.3 | 66.6 | 103.8 | 63.8 | 364.2 4 276 | 57.4 On
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0.5

[kg/m"] elsell 4LS :p
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[Pa]  dagyall Leles :Ap
[m3/sec] elsedl (3833 :m

Gaaat Aoyl 506 m
B s dmin o) DA a5 Sl 6 I s Gl caalial sl s
((14) Al Al 4l ,eS))
P =151.2x1440=217440 [J]
__21rdd0 0.0604[kwh] (13)
1000 x 3600

tdag el Jaaditl dpolady) dalil)
Cost =0.072($) *0.06(KWh) =0.0051 $
s LLdag

((14)4D0aly Joas Mie Ol s A 1y ASIgiusall 43S Alal) 4008
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Cost = 0.072($) *9.4(kWh) = 0.67 $

((15)A8atly dans 1y gias ASlgiunall Ayl gl ABUY dag
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