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1. Abstract:

The point of this study is making highlight style for re-use
the archeological building and the rehabilitation of these
buildings to suit the jobs created in this age, this protect these
building from neglect and getting sustainable development
for the city in Libya there is a lot of historic and
archaeological  building that could be highlighted
historically and artistically .
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Abstract

The binary information in digital systems can be divided into two
parts. The first part is the digital circuits that perform the data
processing operations. The other part is the control circuit that
supervises the operations in the digital circuits and their sequence.
Control and data-processing tasks of a digital system are specified
by means of a hardware algorithm. An algorithm consists of a
finite number of procedural steps that specify how to obtain a
solution to a problem. A hardware algorithm is a procedure for
implementing the problem with a given piece of equipment. A
flowchart is a way to specify the sequence of procedural steps. A
special flowchart that has been developed specifically to define
digital hardware algorithms is called an Algorithmic State Machine
(ASM) chart.

In this paper we propose to design a sorter circuit using selection
sorting algorithm. The circuit will be designed using Algorithmic
State Machines (ASM) method. That means converting the
insertion sorting flowchart into an ASM chart. Then the ASM
chart will be used to design the sorter circuit and the control unit.
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1. Abstract:

The point search of the is putting systematic codes
reconciliation with the standards of preservation of
architectural heritage in urban areas. Arabian countries in
general and the state of Libya especially were the most
areas that have passed different and diverse
civilizations than the rest of the world. these civilizations
left history behind it by city planning and the shape of
buildings with the materials they used in that time which
obviously carefully chosen to Dbe relevance with the
environment to be later environmental architectural wrote
for the history. depending on the international architectural
laws regarding to archaeological building we have to find the
methods to restoring them without changing the
archaeological ruins. so the goals for this study is find the
methods that could working effectively to maintain the
archaeological and heritage character in the Libyan cities
especially the ancient city of Tripoli depending on location
for it and for what it stands for heritage and archaeological
interest . and disseminate the culture of preservation the
heritage building . as result for that we will get development
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of the tourism sector and achieve sustainable development
and economic benefit .
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Summary:

This study aimed to identify the (obstacles to the application of the
production system in the time specified in the Libyan industrial
companies) through variables that have been developed Kmaogat
for the application of this system in the Libyan industrial
companies, namely, (the importance of supporting the senior
management and appropriate infrastructure, and the efficiency of
human resources, and the ability the supplier to provide the raw
materials in a timely and appropriate quality, and ensure the
maintenance of quality and customer service) desire.

The study included the Libyan General industrial companies in the
Western Region community of (5) companies, the study sample
Vtkont than 40 employees.

To achieve the objectives of the study the researchers prepared a
questionnaire included 54 questions depending on the final version
of it, has been analyzed using software (SPSS statistical). The
study concludes that:

1. Non-perception study sample in the companies in the study
about the importance of the application of the production system
on time, and on its ability to reduce inventory, lower costs, and
eliminate waste and damaged, and the maintenance of quality and
continuous improvement.

2. supports the top management of companies and industrial
application of Libyan production system on time, no longer a
constraint to apply.
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3. No effect is statistically significant infrastructure of the
company on the application of the production system in the time
specified in the Libyan industrial companies, and this shows that
the infrastructure available to companies under study suit the
application of the production system on time, is not considered a
disability in its application
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Abstract:

The great development in the use of electronic means and global
information network has had an effective impact on the
functioning of the teacher and learner in educational fields, became
the era of web-based information, which swept through the various
fields midday so-called virtual learning or e-learning, Virtual
University or open all stemming from distance education. This
issue is broad and complex and important issues that haunted our
modern where it notes that e-learning is closely linked to the
virtual learning without the use of electronic media, there can be a
default instruction, is a modern scientific revolution in teaching
methods and techniques that harness the latest that reach
technology hardware, software and the Internet in the service of
the stimulation and development of education. The default
environment is one of the most basic components of virtual
learning is the process of simulating realistic or fantastical
environment are conceived and built by the potential offered by
modern technology.

So it has become possible for the learner through the use of the
virtual labs technology to pass the expertise that can not be learned
directly on the ground because of: 1- The risks that they might be
exposed to as a result of the implementation of the tests directly. 2-
The unavailability of materials and tools needed to conduct
experiments. Moreover, the virtual laboratory is a great time and
effort saving when conducting experiments, and also, it reduces
costs necessary for the purchase of materials, tools, laboratory. In
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addition it enables the learner to identify errors made by the time
of the simulation, and it helps the learner to repeat the experience
several times and any time at his convenience.

From the standpoint of the important role played by the Science
Lab in the process of teaching and learning of science, this paper
deals with: - Virtual learning and the reasons for resorting to it and
its requirements. Considering the advantages that offered to the
students by using it. Highlights the concepts, benefits and features
and their important role in teaching and learning. The reference to
some international experiences of virtual labs.
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Abstract

P.R. Halmos [3] has proved that. For any bounded
operator T and a Hilbert space H, every eigen value A of
T is in the numerical range W(T), and the converse is
true if |A|=NT 0.

In this paper we generalize the above result to the case
of n-tuples of the operators on any normed linear space.
(semi-inner product space) with some necessary
condition for the converse. Further, we improve a
theorem of lumer [5] which asserts that: the approximate
point spectrum IT(T) of Te B(X), where X is any normed
space is contained in W(T) where dash is denotes
closure. We find a necessary condition to have
o(T)cW (T), andwe discuss theorem of lumer, for
normal operators. From our improvement, we will
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deduce the well-known theorem for TeB(H), that
o(T)cW (T) (since W(T) is already convex [5].)

Also we generalize the above theorem [5] to the
case of n-tuples of operator on X.

Finally, we generalize the theorem [5], which says
that : {lec:|Al=nTnnW(T)IKT),T eB(X)
,when sphere of X is uniformly convex, to the case of n-
tuples of operators on X.

Notations

In what follows, H denote a Hilbert space, and T
any operator on H (bounded liner transformation T: H —
H)

The numerical range W(T) of TeB(H) is defined
as:

W(T) ={<Tx,x>nXn=1,xeH}

Which it is convex due to toepliz-Hausdorff
theorem [2], we also have o(T)cW (T),where o(T)
denotes spectrum of T.The notation Ily(T) denotes the
point spectrum of T, which consists of the set point of T,
which defined as :

II(T)={AeC : Faseq {X,,}of unit vectors in H such that
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N(T-ADxN—0 as n—oo }= set of approximate eigen
values
of T.

In 1960, G. lumer [5] has defined the semi-inner
product (s.i.p) on X*X, when X is any complex (real)
vector space, as a complex (real) valued function, [ , ];
X*X — C or R satisfying :

[ X+y, z] = [X,2] + [y.z], VX,y,ze X
[ax, Y] = a[X, y], Vascalor x,ye X
If x=0, then [x,x]>0

[, yIIP< [x,X].[y.y]

Lumer [5] has shown that [x,x] = 1 x Ndefined a norm
on X, and if H is a Hilbert space then.

[x,y] =<x,y> VXx,yeH
I.e<,> is the unique s.i.p. defined on H.

Further, it is proved [5] that every normed liner space can
be made unto a s.i.p. in infinity many ways.

For Te B(X), where X is a s.i.p. the numerical
range W(T) of T is defined by : W(T) = {[Tx,x] : 1 x T
=l, xeX } which isn't always convex and is not
connected [5].
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For an n-tuple A=(A.,A,,.....A,) of operator on H,
the joint numerical range W(A) is defined by :

W(A)= {(<AXX><AXX>,....<AXX>) : N x N = |,
xeX }

Which isn't always convex [4] and [1] by taking
the counter example that H=C? and that :

1 O 0 O
Al:(o 0)’ A2=(1 0)’ A=
(A4, A,) then:
(0,0), (1,0) € W(A), but(1/2,0) ¢ W(A).

For an n- tuple A=(A,A,,.....A,) of operators on
H, a point A=(Ay,A,,...... L) in C" is called a joint eigen
value(Lell(A))

If3a unit vector x in H such that :
Ai(X) = }\,i(X) J=1.2,...... n.

A point A=Ay, Ay,...... Ao) in C" is called a joint
approximate eigen value (AeIT(A)) if 3 a seq (xi) of unit
vectors in H such that :

N (Ai-}\,il)Xle—)O as k—)OO, fori=1,2,...... n.

The joint numerical range W(A) of
A=(AA,,.....A,) of operators on X is defined as :
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W(A) = {(JAXX],[Ax.X],....JAXX]); N xN =], xeX }

Now we will give our main results obtained in this
paper in three sections, section 1 gives a generalization
for theorem of Halmos concerning eigen values of T on
H. In section 2 we improve a theorem lumer [5] with an
application for normal operators on X, Also we
generalize the above theorem to the case of n-tuples of
operators on X. In section 3 we generalize another
theorem [5].

Main Results

Section 1:

P.R Halmos [2] has proved; the following theorem,
for the case of Hilbert spaces.

Theorem A [2]:

Forany T € B(H), we have :
1) IIo(T) = W(T)
2) if e W(T) with 121 = 1T then AeIIy(T).

We have proved the analogous on a s.i.p.s. X. Also
we prove the analogous case for part (1) of the above
theorem for any n-tuples of operators on a s.i.p.s. X, Also
we prove the analogous case for part (2) of the above
theorem for n-tuples under the necessary condition that :
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when Schwartz inequality become an equation, the
vectors will be linearly dependent .

Theorem 1 :

Let X be a.s.p.s, & let A=(Ay,A,,.....A,) be an n-
tuple of operator on X then :

1) .IIo(A) = W(A)

2) A A=A, A, ... An) &IAiI= NANMwith the property
that I[x,y]I=1 x1.11 yn—x&y are linearly dependent,

thenAdeIIy(A) .
Proof :
(1) Suppose that A=(Ag,Az,e.... An) IS a joint eigen value
of A.

Hence 3x in sphere of X, such that :

Ai(X)= Ai(x). fori=1,2,.....n

Now, for each 1=1,2,...... n we have

A = AN X=X X]=[ax X1=[A(K) X

i.e Ae W(A). and therefore ITy(A) < W(A)

(2) Suppose that A=(Ay,Ao,...... An) € W(A) such that
ILil=MAMN and X has the property that :

IDY]I=1 xn. yn—x&y are linearly dependent.
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Now, Since xe W(A), 3 a unit vector x in X such that :
Aim[Aixx] 5 1=12...... n

NAN=ILI=I[AX X]T NAGONT XNKNAND XN = NAN
[TAI(X),x]=1 Ai(x)N.1 xn

Therefore Ai(x) and x are linearly dependent.

e Ai(x)=Bi(x). for some scalar B; : i=1,2,...... n
Now, we have :

Bi = BilxX]=[Bi(x) XI=[Ai(X) X] = Ai, i=1,2,......n

Thus we conclude A is a joint eight value of the n-tuple
A, which completes the proof of the theorem .

Section 2:

In this section, we will give theorem B of lumer
[5]. We will discuss this theorem, for normal operators
and improve it by proving theorem 2 which says that the
spectrum o(T) is contained in the convex hull conhW (T)
of the closure of W(T), while in theorem 3 we find a
necessary condition for the implication that o(T)cW (T)
The implication happen because II(T) co(T) .

From theorem 3, We conclude a well-known fact
about the Hilbert space operators [2] that
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o(T)cW (T),T eB(H)as an casy corollary by using the
Teoplitz-Hausdorff theorem for the convexity of W(T) .

Theorem B: [5]

Let T be any bounded operator on s.i.p. X, then
o(T) W (T)

In particular (o(T)) W (T) , where o denotes boundary,
and o(T) denotes spectrum.

Corollary

If T is a normal operator on a s.i.p,s X, then
o(T)cW(T)

proof

Suppose that T is a normal operator, we have o(T)
=TI(T)

From theorem B, we get o(T)cW (T) .
Theorem 2:

Let T be any operator on a s.i.p. X, then :

o(T)c Conh(W(T)) , where conh denotes the convex
hull .

proof
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Suppose that Aeo(T) and suppose that the line L
passing through Aintersect 8(c(T)) atA; andA,. Applying
theorem B[5] we get that A, andA, are in II(T).

According to theorem B (above) we get that A;
andA, are in W (T) and therefor in ConhW (T) .

But Ae line segment joining A; andA, , with the
fact that ConhWW (T) is convex , we get : AeConhW (T) ,
which completes the proof.

Theorem 3:

Let T be any operator on as.i.p.s X; If II(T) is
convex then :

o(T)c(W(T))
proof
From theorem 2, we have : o(T)c Conh (W (T))

But W(T) is convex , & Conh W(T) is the
smallest convex set containing W (T) , therefore we will
get

W(T) =ConhW (T)....... (2)

From (1)&(2) we get : o(T)c(W(T) , and hence
the theorem is proved .
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Imtmrnstiemal Rebrmrs mad Torlemaligs demraal

Corollary
Let T be any operator on H , then o(T) (W (T))

proof
By using Theorem 2, we get that o(T)c Conh (W (T))

Now according to teopliz-Hausdorff theorem we get that

(W (T) is convex, and it can be easily shown that W (T)
is also convex.

ie W(T) = ConhW (T).......2)

From (1)&(2) we get o(T)c(W(T)  which
completes the proof.

Theorem 4 :

Let X be as.i.p.s. and A=(ALA,,.....A;) be an n-
tuple of operator on X , then
II(A) =W (T)
proof
Suppose thatA=(\y,As,...... An)€II(A) we get Jaseq

{Xi} of unit vectors in x such that : N(A;-A; 1)xM—0 as
k—oo for

1=1,2.3......n.
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S e s IR A

| [Ai(Xk),Xk)-Ki =1 [(Ai-}\,il)Xk,Xk])S |(Ai-7\.i)an'|Xk'|'|=
=11(Ai-kil)xk11—>0 as N—oo
| [Ai(Xk),Xk]-ki =0 as koo

| ([AL(Xi) %], [A2(Xi) X], - - [An(Xi).X])-
(}\41,7\‘2, ...... }\,n) I=

=1 LA, Xl -Aas [A2(XK) Xid A2, . [ARXKK) Xi]-An)
=[X I[A; (), ] — A; 121?20 as n—>ow
But, I [Ai(Xk),Xx)-Ai >0 as k—w, i=1,2.3......n.
Concluding
[ LA (), %] — A4 12120 as k—oo
This means that, as k—>o , we have

I ([A(Xi) Xk, [A2Xi) Xkl - [AXK) Xk])- (Ahe,.. ... An)l
—0

Thus {([A1(X). Xl [Aa(X)Xil,--. [An(X).X]) }—>A as
K—o0

Thus (A Aa,. ... Ae) €W (A)

Section 3:
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In this section we will give below theorem C of
lumer [5]. We generalize this result to the case of n-
tuples of operators on a semi-inner product space.

Theorem CJ5]

Let X be a s.i.p.s such that the unit sphere in the
induced norm is uniformly convex. Let T be an operator
on X, Then:

{heCs 1] = |ITI[} n WD (o (1) <IXT)

Theorem [5]

Let X be a s.i.p.s such that the unit sphere in the
induced norm is uniformly convex. Let A=(A1,A,,.....Ap)
be an n-tuple of operators on X, Then :

(A= (Ag, Agy oo i g) €C™ + 111
= NAN} N W (T)II(A)

proof
Suppose without loss of generality that :
NAN=1, and A;=1
i.e. A=(1,1,...... 1)

Since AeW(A), Ja sequence {x} of unit vector in X
such that :
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{ ([Al(xk)!xk]’ [AZ(XK)’XK]P" [An(xk)’xk]) } _)O as
k—o0

Now

Xi+A1(X5) Xp+A,(X1) Xi+A4,(X1) _
([%:Xk], [%:Xk]: [%'Xk])_

=1/2 [ Xy, Xi ], [ X, Xic Dy o [Xio Xi]) +
1/2([A; (Xp), Xk ), - [An (X)), XD

=1/2(1,1 ..., D) +
1/2([A1(Xk)iXk]l [AZ(Xk)IXk]I e [An(Xk)le])

CONVERAESTO

Therefore we get

X, +A4.(X X, +A4,(X
[ K 21( k),Xk],[ K 22( k),Xk],...

{ [Xk + An(Xk) Xk]

2

Converges to the point A=(1,1,....... 1)

153 Copyright © ISTJ 2017 s giae gkl (s
2017 4l 5 o olall 30 oal) Alsall



International Science and gty p ghatl it 530 g

Volume 9 2l et ek e T e
Technology Journal

. >
Ry JA0AY 200725 R AT, /&

References

1. A. T. Dash — Joint numerical range. Glasnik Math.

Tom (27). No(1). 1962, 75...81

2. P.R. Holmos. Hilbert space problem book. Van -

Nostrand 1974.

3. P.R. Holmos. Introduction to Hilbert space and the

theory of spectral multiplicity. New York, 1963.

4. P. Jungea. Contribution to the theory of several Hilbert

space operators. Ph. D. thesis, University of Delhi.

5. G. Lumer. Semi-inner product spaces. Transactions

Amer. Math, Soc. 100,1961. 29-43

6. G. F. Simmon, Introduction to Topology and Modern

Analysis. New York, 1963.

154 Copyright © ISTJ 2017 s giae gkl (s
2017 4l 5 o olall 30 oal) Alsall



International Science and iy p gl L A

Volume 9 2l et ek e T e
Technology Journal

. >
Ry JA0AY 200725 R AT, /\(\

An Efficient Text and Image Cryptosystem Based on
Block Truncation Coding and Logical XOR
Operation

2KHALEDH.

3
ALGHARARI TARAK A. HADDUD

'AHMAD R. KOBAIZ

The Higher Institute of The Higher Institute of

University of Aljabal

Polytechnics . Polytechnics
’ S Algharbi 4 L
Gharian — Libya Gharian — Libya Zawia — Libya
ahkhobaiz@yahoo.com tarakhaddud@yahoo.com

kh_algharari @yahoo.com

Abstract:

Public Key Cryptography has been widely accepted as the method
in which data is encrypted using some algorithms such as the
widely known and commonly used RSA algorithm. However,
management of the public-key and its storage is an on-going issue.
To avoid these problems the symmetric key approach can be used,
where there is only one key which it can be used for both
encryption and decryption process and it must be kept secret.

In this paper, a particular symmetric key cryptosystem is
presented. The main focus of this paper is to encrypt and decrypt
text and image data for the purpose of protecting intellectual
properties. The text encryption performed by converting the text
data into image and then the resulted image is coded using block
truncation coding (BTC) technique and finally XOR operation
between the coded image data and a randomly generated binary
matrix is performed. The main advantages of the proposed
cryptosystem represented in the provided high level of security
since breaking this cryptosystem depends on breaking its
encryption and decryption key. The key is randomly generated in a
form of binary matrix which makes it really hard even impossible
to be broken.
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oadlall
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oai A o Clasledll (F lgaladin) (Ko padill G osaas diph alasa
ol Al )y Hoa I LB Gall s Cus ¢ dad) Bga 5l (SIS
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055 A3l Adgiad) Gua XOR Masinl Lilsie (o) Absiae aa dailil

Keywords:
Cryptography, Cryptosystem, XOR, Encryption, Decryption,
Coding.

l. Introduction

Today security is the main concern about the transmission of data.
In order to protect the data during a transmission over the network,
a high security cryptosystem is needed which ensures that data will
not be altered. In secured communication the information is
converted from the intelligible to unintelligible structure using
certain coding operation at the transmitter. There are some
techniques are used for making the data secure during conveying
information over the network one of these are known as encryption
and decryption. [1] The encrypted form of the information is then
transmitted through the insecure channel to the destination. Main
reason behind using cryptography is authentication, secrecy, non-
disclaimer, consistency and honesty at any instant of data transfers.
Cryptography can be described as the skill of protection file and it
makes sure that only the related people to access the content [2].
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The aim of this paper is to encrypt text and image data for the
purpose of protecting intellectual properties. The proposed
encryption and decryption system is a symmetric key
cryptosystem. The strength of this cryptosystem is represented in
the encryption and decryption key, which is randomly generated in
a binary form. This key can make the cryptosystem of images
more immune against the attacks since breaking this cryptosystem
depends on the randomly generated binary matrix which is really
impossible with the size of the matrix.

2. Cryptography

A cryptographic algorithm is a function used for both encryption
and decryption processes. This function is dependent on a key
value necessary for both encryption and decryption. The strength
of a cryptographic algorithm can usually be determined by how
difficult it is to obtain the key value[3].

There are two major groups of algorithms based on usage of keys.
The first are symmetric algorithms and these can be further divided
into stream and block ciphers. Stream ciphers operate on a single
byte of data, while block ciphers operate on groups of bytes. With
these algorithms, keys used for encryption and decryption are the
same. This requires that before sending a message, sender and
receiver agree on the key [6]. Obviously, this requires the key be
kept secret; anyone who knows the key can decrypt messages.
Figure 1 shows a basic symmetric key encryption and decryption
cryptosystem[4],[6].

On the other hand, Public Key Cryptosystems, also called
asymmetric cryptosystem, are designed so that the key used for
encryption is different from the key used for decryption. The
algorithms are called “Public Key” because the encryption key can
be made public, so any person can use the encryption key to
encrypt a message, but only a specific person with the
corresponding decryption key can decrypt the message to its
original form. The basic idea that led to a public-key cryptography

157 Copyright © ISTJ 2017 s giae gkl (s
2017 4l 5 o olall 30 oal) Alsall



International Science and Volume 9 sl Ay g glatl Ayt 3a0

Technology Journal s ——

>
Ry g JaUary 2007545 R AT ] /&

(PKC) was the keys could come in pairs of an encryption and
decryption key and it could be impossible to compute one key
given the other. Figure 2 shows a basic asymmetric key encryption
and decryption cryptosystem [7].

Symmetric Encryption

LA

Same Keys

A4Sh*L@9.

T6=#/>B#1 :
ec tion
W ROG/12.>1L
1PRL39P20

b—'

Plain Text Cipher Text Plain Text

Figure 1 Basic Symmetric Key Cryptosystem

Asymmetric Encryption

LA

Public Different Keys Secret
Key Key
A4Sh*L@9.
T6=#/>B#1 -
ecryption
RO6/12.>1L D
1PRL39P20
—'
Plain Text Cipher Text Plain Text

Figure 2 Asymmetric Key Cryptosystem
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3. Block Truncation Coding

Block Truncation Coding (BTC) is one of the simplest algorithms
to implement for image coding. It divides the original images into
blocks and then uses a quantizer to reduce the number of grey
levels in each block whilst maintaining the same mean and
standard deviation [8].
In general the main steps of the BTC coding algorithm are:

e Convert image into blocks of n x n pixels.

e Calculate mean and standard deviation of each block

e For each pixel in the each block, If the pixel greater than

the mean it is assigned the value "1". Otherwise “0”.

4.Proposed Scheme

The original file is assumed to be in any form regardless its size.

1. If the original file is in an image form, go to step 3.

2. If the original file is in a text written in any language form,
then convert the original file into a digital image form
using any suitable digital camera.

3. Encode the obtained image using BTC algorithm.

4. Generate an encryption and decryption key.

5. Perform an XOR operation between the coded image data
and a binary matrix which is generated randomly.

6. The output of the XOR operation is the encrypted image
which is ready for transmission safely.

The main steps of the proposed encryption method are

illustrated in figure 3.

At the receiver side, inverse steps are performed to decrypt the
received encrypted image. It is necessary for the receiver to have
the encryption key which is represented in the generated binary
matrix. Once the key is known by the receiver, an XOR operation
is performed between the received encrypted image and the binary
matrix. The output of the XOR operation represents the original
image in an encoded form. Next inverse BTC operation is applied
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in order to reconstruct the original image. The main steps of the
decryption method are indicated in figure 4.

Text to Image
Text Conversion

]

Encoding
l —> Process ETﬁ‘prd
using BTC 9

Encryption and
— Decryption Key
Image Generation

Figure 3 Main Steps of Encryption Process

i — Decoding
Quality Encrypted
Evaluation » Reconstructed [ | Process s
Decrypted Inage Using IBTC

Encryption and
Decryption Key

Figure 4 Main Steps of Decryption Process

The quality of the reconstructed decrypted image is evaluated by
calculating the Mean Square Error (MSE) and Peak Signal to Noise
ratio (PSNR) which is measured using the equations 1 and 2.

z

—-1M-1

J St G y)- 1oyl
MSE =

x=0 y=0 1
NxM @)
255
PSNR =201 —— [dB 2
09,y - [dB] @

Where: f(x,y) is the original image , f’(x,y) is the decrypted
reconstructed image. N, M is the size of image.
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5. Experimental Results

The process of the encryption and decryption of images using
single key algorithm was implemented in Matlab7.0. This
algorithm gives better results in terms of the security level. The
strength of this method relies on the encryption and decryption key
which is impossible to be recovered. The encryption and
decryption key is generated randomly in a form of binary matrix.
The following figures show the input image, encoded image,
encrypted image, decoded image and decrypted image. The
proposed algorithm is applied and tested on a variety of dissimilar
formats of images. The quality of the decrypted and reconstructed
images which is measured by calculating the mean square error
(MSE) and peak signal to noise ratio (PSNR) of each image is
indicated in table 1.

Table 1 MSE and PSNR of the Decrypted and Reconstructed Images

Test Image Size (Pixel) MSE PSNR (dB)
Lena 256x256 69.02 29.74
Text 256Xx256 97.10 2.40

From this table it’s clear that the quality of the decrypted
reconstructed images is acceptable. The figures 5 and 7 a
comparison between the original and reconstructed images in
terms of the quality. This is strongly supported if we compare the
histograms of both original and reconstructed images which are
illustrated in Figures 6 and 8, it can be seen that are both
histograms are almost identical for all test images
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Original Image

Encoded Image Encrypted Image

Decoded Image Reconstructed Image

Figure 5 Original, Encoded, Encrypted, Decoded and Decrypted
Images [Lena 256x256]

Original "Lena256" Image Histogram Decrypted Reconstructed "Lena256" Image
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Figure 6 Histogram of Original and Decrypted Images [Lena
256x256]
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Original Image

Encoded Image Encrypted Image
R S U

]

Reconstructed Image

Figure7 Original, Encoded, Encrypted, Decoded and Decrypted
Images [Text 256x256]

Original "Text" Image Histogram Decrypted Reconstructed "Text' Image
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Figure 8 Histogram of Original and Decrypted Images [Text
256x256]
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6. Conclusion

In this paper, a method of the encryption and decryption of texts
and images using single key was presented. Two techniques are
used in this method which are Block Truncation Coding (BTC) and
XOR logical operation, the proposed method gives better results in
terms of the security level and the quality of the decrypted files.
The strength of this method relies on the encryption and decryption
key. The encryption and decryption key is generated randomly in a
form of binary matrix which is hard or even impossible to be
recovered.
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System and Effect of Ambient Temperature Changes
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ABSTRACT

Security and safety are very important in many institutions where
the entrance gate need to be controlled very carefully and maybe
during 24 hours. Preciseness, Accuracy, and repeatability in
handling such process are very crucial, since a sudden terror
attacks can be eliminated only by having a responsible person to
control these gate. Since controlling this process with human eye is
associated with low response-speed and high-maintaining-costs,
therefore an automation process of the gate will make an excellent
improvement in the response-speed and in lowering maintaining-
costs.

This research paper covers the process of developing an
automatically controlled parking gate, which can open/close
automatically a gate based on the availability of parking lots, and
display number of available parking lots in an LCD screen.

Distance measurement instrument has been used to detect an
existence of predetermined object’s size (size of a car) in front of
the gate. Distance measurements are collected using an ultrasonic
transducer. All the controlling process and steps are coded and
uploaded to Arduino- UNO. The Algorithm (logic) of the
automated process has been described briefly in this paper. The
feedback responses from an ultrasonic transducer are used to
control entry/exit servos, which opens/closes two gates (closed-
loop control system).
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INTRODUCTION

The process of maintaining complete control of a dynamic
system requires feedback (signal from a sensor) to direct the
system toward doing its required functions. In this paper, the
dynamic system under study is going to be two gates (exit/entry
gates), where the controlled process is opening/closing two gates.
A feedback is collected from an ultrasonic transducer (distance
measurement instrument), which examines opening/closing
conditions of the two gates. The piezoelectric ultrasonic transducer
(HC-SR04) was the feedback carrier in our close-loop control
system. The project was zoomed down to a level of 1 m: 1 cm
scale, to allow us to visualize the system, but we still can have the
same result, when we built the system in actual scale. The
automated gate model is expected to smooth the controlling
process and make it easier to reduce the efforts made to maintain
the controlling process 24 hours.

The brain of this project is a microcontroller which called
Arduino Uno. Arduino microcontroller has been used in
controlling many mechanical and medical devices. Arduino has
been used to control many industrial processes and engineering
projects; such as, an automatic gas valve, pulse signal detection,
heart rate monitoring, and other projects.

This designed project have significant usage in many industrial,
scientific and social-need applications; such as for elevators,
personal security, counters (used in industrial processing), car
motion alarm, radars, and security gates.

The goal of the present research is to evaluate mechanism of the
automated parking gate system. The system control,
measurements, and instruments are all tested during operation and
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a report of their preciseness, sensitivity, and repeatability was
documented in this paper.

1. ARDUINO MICROCONTROLLER

Arduino is open-source computer hardware and Software
Company, The company and Arduino-worldwide user community
are continuing their development of Arduino-microcontroller
project. Arduino usages can be found in many applications, such
as; as a controller to control object in an industrial process, or as a
transducer to collect some measurements (Temperature, Pressure,
etc.). These systems (controller or transducer) provide Arduino-
microcontroller ~ with  digital- or analog-signals.  The
microcontrollers are primarily programmed using the C and C++
programming languages [3]. Only limitation of an Arduino board
is that the sensed voltage range is between 0 and +5 V which
require extra work in case the sensed voltage was negative. A great
ability to simulate a feedback and control signals using Arduino
serial plotter was added to Arduino IDE 1.6.6.

2. ULTRASONIC DISTANCE MEASUREMENT

The frequency range of human hearing is between about 20 Hz
and 20 kHz; Ultrasound is above the human hearing frequency
range (above 20 kHz). Measurement instrument which use
ultrasound is compound of two elements, which are transmitter
(transmits an ultrasound wave) and the receiver (receives the
wave). The model of HC-RS04 ultrasonic transducer is illustrated
in Figure 7. Each HC-SR04 module is built from an ultrasonic
transmitter, a receiver and a control circuit. Each transducer has
four pins which are VCC (Power), Trig (Trigger), Echo (Receive),
and GND (Ground). The basic principles of an ultrasonic
transducer are to measure the time between transmission of an
ultrasonic energy from transmitter and receipt of that energy by a
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receiver. Then, the distance d can be calculated from the following
relation [2]:

d=vt 1)

where v is ultrasound velocity and t is the time consumed between
transmitter and receiver. An important systematic error associated
with this instrument is the variability of v with temperature
according to equation (1).

Timing diagram

During measurement, a short 10uS pulse is supplied to the trig-
input to start sending an ultrasonic energy (8 cycle burst of
ultrasound at 40 kHz), followed by raising the echo. The distance
through the time interval between sending trig-signal and receiving
echo-signal can be calculated from the following Formula: uS / 58
= centimeters; or: the range = maximum time * velocity (340
m/sec at 20 C°) / 2; It is recommended to use 60ms measurement
cycle [2].

pulse width 2

d = Distance (cm) = 28.0 (cm)

10uS TTL

Trigger Input |

to Module

8 Cycles Sonic Burst

Sonic Burst
from Module

Input TTL lever

Echo Pulse Output signal with a range
to User Timing Circuit in proportion

Figure 1 Timing diagram of HC-SRO04 transducer [5]
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2.1. CHARACTERIZING ULTERASONIC SENSOR

The transmission speed of ultrasound varies according to the
medium through which it travels. Transmission speeds for some
common media are given in Table 1. When transmitted through
air, the speed of ultrasound is affected by environmental factors
such as temperature, humidity and air turbulence. Of these,
temperature has the largest effect. The velocity of sound through
air varies with temperature according to:

V=3316+06T (m/s) ©)

where T is the temperature in °C. Thus, even for a relatively small
temperature change of 20 degrees from 0°C to 20°C, the velocity
changes from 331.6m/s to 343.6m/s.

Humidity changes have a much smaller effect. If the relative
humidity increases by 20%, the corresponding increase in the
transmission velocity of ultrasound is 0.07% (corresponding to an
increase from 331.6m/s to 331.8m/s at 0°C). Changes in air
pressure itself have negligible effect on the velocity of ultrasound.
Similarly, air turbulence normally has no effect (though note that
air turbulence may deflect ultrasound waves away from their
original direction of travel). However, if turbulence involves
currents of air at different temperatures, then random changes in
ultrasound velocity occur according to equation (3).

Table 1 Speed of sound through various mediums

Medium Velocity (m/s)
Air 331.6
Water 1440
Wood (pine) 3320
Iron 5130
Rock (granite) 6000
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Another source of measurement error is the wind, where wind
can alter the direction of travel of ultrasound waves. An air flow
with velocity of 10 km/h can deflect an ultrasound wave by 8mm
over a distance of 1m.

vece »  VCC +5V

Trig »  Digital Pin 2
Echo »  Digital Pin 4
GND »  GND

Figure 2 HC-SR04-transducer

Calibrating HC-SR04 transducer

Experimental measurements were obtained using an ultrasonic
transducer (type-HCSRO04, as in figure 2), in order to recalibrate
and test the instrument at 20 C° and for different known
measurement inputs of {0, 5, 10, 15, 20 25, and 30 centimeters} as
in figure 3-a. Another sets of known measurement inputs of {0.0,
0.5, 1.0, 1.5, 2.0, 25, 3.0, 3.5, 4.0, 45 and 5.0 meters} as
illustrated in figure 3-b. Relation between measurement inputs and
instrument outputs is linear for range from about 3 cm until 5
meters. The sensitivity is K = uS / 58 centimeters.
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&0
25 5
o 150
8
3
o
bl = 40
(=
(1]
g Kl
15 E
]
£
£
10 i
=
X m
5 >
150
o . . . . . 10 . . . . . . .
5 10 15 ] »® 0 18 20 0 30 0 00 480
x (em) Input ¥ (cm) Input

Figure 3 Calibration of the HC-SR04 at 20 C°

Analyzing sensitivity drift Caused by ambient temperatures
change

To analyze and quantify how much drift there is for each change
in temperature environmental parameter which the instrument
characteristics are sensitive to, as indicated in section 3.1
equation.3. The speed of sound in air at each temperatures of {0,
20, 60, 80, and 100 C°} was calculated from equation 3, and each
calculated speed of sound at each temperature, was used to
measure range of known measurement input. The corresponding
instrument outputs are indicated in y-axis, while known
measurement inputs are indicated in x-axis in figures 4.

00
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Figure 4 Sensitivity drift when ambient temperature changes

2.2.MODELING THE AUTOMATED PARKING GATES

Figures 5 illustrate components of the car parking automation
system. The system consists of an 12C serial LCD 1602 module,
four HC-SR04 Ultrasonic transducers, two Parallax servo, and

&00

(b)

Arduino Uno microcontroller. Tables 2 describe how to connect

each component to Arduino Uno. Figure 6 illustrate the final

sitting of the complete system drawing with Fritzing-software [4].

Parallax

Servo

Arduino Uno

Figure 5 system components

HC-SR04

1

73
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Table 2 Pins adjustments

HC-SR04 Parallax servo 12C LCD 1602 module
PIN | DESCRIPTION PIN | DESCRIPTION | PIN | DESCRIPTION
VCC VCC(+5V) White Digital pin 1 GND
Trig Digital pin Red VCC(+5V) 2 VCC(+5V)
Echo Digital pin Black GND 3 SDA
GND GND 4 SCL
Sl

3 e slmaMly s

lalanndl masmd 2 08 58 yme

4 o5, alasMe el BNl aan
=P N PRULY | AT JRC Y SREY

Figure 6 design of the simulated parking gate

3. SYSTEM CONTROL USING ARDUINO

A close control system was built as illustrated in figure 7. The
HC-SR04 Ultrasonic transducers provide necessarily feedback
signals to adjust entry/exit gates depending on two control
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parameters, which are the available space “Lots”, and the
measured distance from HC-SR04 transducer (Sensed objects (car)
“distance”). The entry gate will not open if the available space was
zero {Lots = 0 which means all available parking lots “NrLots =
20” are used}. Another condition for opening the gates is that the
measured distances between entry-gate and the passed car must be
less or equal to 10 cm in order to send feedback signal to the
servo-motor to open entry-gate. The same conditions are going to
be used with the exit-gate. All process and conditions were coded
in the attached Arduino pseudocode. Figure 7 illustrates one of
usage of Serial Plotter, which describes simulation of
opening/closing each gate. The gates rotate 90 degree to allow a
car to enter to, or exit from, the park. The unit-pulse signal is
illustrated in figure 8 describes the feedback at which the entry/exit
gate’s servo starts to rotate from zero-degree to 90 degree (opening
position), in order to allow entering/exiting a car.

-------

=20

E‘ 38 @ Digital signal from Arduinoto
] T Open/Close the gate Parallax
z¢ y
= Microcontroller Servo
x523 +- ; ~
ESoZ D Arduino Uno s
ik ¢
ELE: :
R B
EITE 8 @
2 5% £
FER ° i
$EEC e
2374 \@4 L
-
£
HC-SR04 Bk
transducer ale
Digital signal represents measured rans

distance to control Opening/Closing
the gate

Figure 7 Close loop control system
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\ .
Openentry gate(Servo)

Closing entry gate
(Sevo)

Signal from HC-SR04 entry-gate—tran§ducers
(1# car inter the entry gate)

()

Previous closing process
of entry gate Servo)

7

7

(b)

Open entry gate(Servo)
/ Closing entry gate(Servo)'__/_/""'
Signal from HC-SR04 entry-gate-transducers 7
(2" carinter the entry gate)
Previous closing process (”)
of entry gate(Servo)
Open exit gate (Servo)
Closing exit gate (Servo)

Signal from HC-SR04 exit-gate-transducers
(1* car leaving the exit gate)

(©)

Figure 8 Arduino Serial Plotter of two gates control system using

feedback
(Blue-curve represents entry gate while red is for exit-gate)
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4. RESULTS

The car parking automation using Arduino, appear to have
precise and accurate functionality, where series of accurate
transducers from the type of HC-SR04 were used. The
arrangement was designed carefully to avoid any disturbance from
another objects rather than cars during the control process of
opening/closing automated gates. The accuracy of HC-SR04
transducers in detecting obstacles (simulated cars) was tested
during experimental characteristic, where the transducer was
calibrated to test the measurement range. The measurement range
was from 3 cm until 5 m. The effect of changing environmental
condition (Ambient temperature) was carefully tested, and
confirmed that the optimal environmental temperature was 20 C°
and also there will be some error corresponding to the change of
the ambient temperatures, since speed of sound varies when
ambient temperature was changed.

5. CONCLUSIONS

In this paper we presented detailed design process of
automated car parking gates using Arduino. The used control
system parts are HC-SRO4-transducer and  Arduino-
microcontroller. Detailed investigation of the static characteristic
of the HC-SR04-transducer was performed to estimate sensitivity,
view angle, and minimum/maximum detecting range. This work
provides validation of repeatability, stability and accuracy of the
automated car parking gates system. The process of
opening/closing the entry/exit gate was tested and an LCD-screen
was used as an indicator of each combined step (detection distance
and rotating servo). The reliability, accuracy, precision and
reproducibility of the HC-SR04-transducer were tested using wide
range of known measurement inputs (known distance) at ambient
temperature of 20 C°. we’ve documented maximum/minimum
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measurement range (from 3cm until 5m). Then we have
investigated the effect of changing the environmental condition
(ambient temperatures) in the instrument outputs. The results of
ambient temperature affect were documented in figure 8 & 9,
where distance measurements were made at different ambient
temperatures. The only environmental condition could affect the
HC-SR04-transducer measurements was ambient temperatures.
Four HC-SRO04 transducers were used in the simulated controlled
park-system to control two Parallax-servos (entry-gate-servo and
exit-gate-servo). Algorithm and Arduino pseudocode are declared
below:

Arduino Pseudocode:
Include some headers from library which are Stdio, stdlib, math,
Servo, Wire, iquidCrystal-12C
Initialize LiquidCrystal_12C LCD
[[--=-=--- Design Parameters
Initializing Available parking lots : Lots =0
Servo Degree of rotation : ServoAngle[ {Entry & Exit} — 2 |
Critical Distance as Condition to Open/Close the Two Gates : Limit
=10
Maximum Number of Available Parking lots : NrLots = 20

Structure Transducer {
Integer Trigger Pin; Integer echo Pin; Float Distance; };
[f--=-=----- Building an Array of transducers for both gates
Transducer Sensor[Nr. of transducers];
[f--=-=----- Building two servos
Servo servo[ {Entry & Exit}—2 |;
[f-=-=-=--- Setup function
void setup() {
Defining Serial Data Transition { Serial —begin(9600) }
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Digital Pin-11 for Entry gate: servo[Entry Gate]—attach(11)
Digital Pin-12 for Exit gate:  servo[Exit Gate]—attach(12)
Describe LCD cursor, begin, and clear the LCD }
[[--=----- Defining Functions
Function to Calculate distances : float Distance_Function(integer,
integer)
Function for Display: void Display_Function()
/f------- Starting Loop Function
void loop() {
Defining Echo- & Trigger-pins for each sensor and Calculating
Distances
For integer i = 0 until i <= 3 with Stepsas i=i+1
{
Sensor|[i]— Trigger-Pin = 2*i + 3; Sensor[i] —>Echo-Pin = 2*i + 4;
Sensor[i]— Distance = Distance Function( Sensor][i]—Trigger-
Pin, Sensor[i] —>Echo-Pin) ; }
[[--=-=--- Initializing LCD Screen
Set LCD Cursor
Print welcome Message to the LCD-screen: Parking Lots
/[----- Entry Servo controlled with the feedback signal from two
Sensors
if (Sensor[Lift] »Distance <= Limit & Sensor[Right]—Distance <=
Limit & Lots >=1 & ServoAngle [{Entry Gate} — 0] < 179)
if Statement ( Condition is “Lots >=17)  {

Lots =Lots -1
Display_Function() }
Else {

Display_Function() }
While — ServoAngle [Entry Gate] <179 & Lots >= 0
{
servo|Entry Gate]—write(Position|Entry Gate] )
ServoAngle[Entry Gate] = ServoAngle[Entry Gate] + 1
Delay Function to wait 2ms for the servo to reach the location

}
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Else if (Sensor[Lift] >Distance > Limit & Sensor|
Right]—Distance > Limit )
{
While(ServoAngle[Entry gate] >1) {
servo[Entry gate] >write(ServoAngle[Entry gate] )
ServoAngle[Entry gate] = ServoAngle[Entry gate] -1
Delay Function to wait 2ms for the servo to reach the
location

}
}
----- Exit Servo controlled with the feedback signal from two
Sensors
if (Sensor|[Lift] >Distance <= Limit & Sensor[Right]—Distance <=
Limit & Lots <= NrLots - 1 & ServoAngle[Exit Gate] < 179)
{
if (Lots < NrLots)
{ Lots=Lots+1; Display Function() }
Else
{ Display_Function() }
While( ServoAngle[Exit Gate] <179 & Lots <= NrLots)
{
servo[Exit Gate].write(ServoAngle[Exit Gate] );
ServoAngle[Exit Gate] = ServoAngle[Exit Gate] +1;
Delay Function to wait 2ms for the servo to reach the location
}
}

Else if (Sensor[Lift] >Distance > Limit &
Sensor[Right] —»Distance > Limit )
{
While(ServoAngle[Exit gate] >1) {
servo[Exit Gate]—>write(ServoAngle|Exit gate] )
ServoAngle[Exit gate] = ServoAngle[Exit gate] - 1
Delay Function to wait 2ms for the servo to reach the location
}
}
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[[------ End of Loop Function

/I--- Functions to calculate Feedback Signals & display available lots
float Distance_Function(integer triggerPin, integer echoPin) {

long PulseWidth; float distance_cm;

EchoPin is specified as an input pin : PinMode(echoPin, INPUT)

triggerPin is specified as an output pin : PinMode(triggerPin,
OUTPUT)

Digital Writing Function : DigitalWrite(triggerPin, LOW)

Delay Function to wait 2 microseconds

DigitalWrite(triggerPin, HIGH)

Delay Function to wait 10 microseconds

DigitalWrite(triggerPin, LOW)

PulseWidth = Pulseln(echoPin, HIGH)

distance = PulseWidth / 58.0

return distance_ cm }
Type-void Display() {

Clear LCD; SetLCD; Printto LCD ; SET LCD CURSR }
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Abstract:

The aim of this paper is to design an efficient compensator for the
boost-flyback converter system operates in a continuous
conduction mode. The small signal of the boost-flyback is derived
first to find transfer functions which they help in the study of the
system stability. Genetic algorithm is used to search in the
parameter space for the most suitable controllers’ parameters to
minimize the damping of oscillation modes, to coordinate between
system different controllers. . In order to do this, on-line
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measurements of local system signals at converter are chosen as
input signals to an adaptive neuro-fuzzy inference system
(ANFIS). The outputs of each neuro-fuzzy controller are the
desired parameters of system damping controllers. The simulation
of the system is done using the MATLAB programming language.
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Index Terms: converters, control, PID, MATLAB algorithm,
Genetic algorithm, neuro-fuzzy.

I. INTRODUCTION

The dc-dc converters are widely used in industrial applications and
computer hardware circuits. The converters include the buck
converter, the boost converter, the buck-boost converter and
flyback converter. However, because of the effects of parasitic
elements, the output voltage and power transfer efficiency of all
these converters are restricted. The dc to dc converters usually
regulate the output voltage. Most dc to dc converters are designed
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to move power in only one direction, from the input to the output.
However, all switching regulator topologies can be made bi-
directional by replacing all diodes with independently controlled
active rectification [1,2].

There are many control strategies for controlling the D.C voltage
regulators, and these control strategies cause large distortion in the
voltage and current waveforms, which causes the appearance of
harmonics in the system and the percentage of these harmonics
depends on the degree of variation of the controlling voltage , and
is widely used as a benchmark for testing control algorithms (PID
controllers, neural networks, fuzzy control, genetic algorithms,
etc.)[3].

The GA searches for an optimum solution over the controllers’
parameter space over wide spectrum of operating conditions. But
this approach does not insure good damping at each individual
operating point. The coordinated design problem of flyback
converter based controllers over a wide range of loading
conditions and system configurations are formulated as an
optimization problem with an eigenvalue-based objective function.
The real-coded genetic algorithm is employed to search for
optimal controller parameters [4].

In this paper, the design problem is transformed into an
optimization problem, where the continuous-parameter genetic
algorithm is employed to search for the optimal settings of all
system damping controllers for each individual operating point.
Then, the controllers’ parameters in the system are tuned according
to each operating point by an individual hybrid neuro-fuzzy
controller.

1. BOOST- Flyback Converter
Two different versions of the flyback converter are possible; the
boost-flyback converter and buck-boost flyback converter. The
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inductor of the buck-boost converter has been replaced by a
flyback transformer. In this converter a high frequency transformer
is required to provide electrical isolation. The flyback converter is
very common for low power applications. Fig.1 shows the input dc
source Vi, and switch (MOSFET) are connected in series with the
coupled inductor on the primary winding. The diode D; and the
RC output circuit are connected in series with the secondary of the
flyback transformer. The coupling coefficient is assumed to be 1.
Assuming the primary to secondary turns ratio is 1 : n, we get:

v, = Vin DTs = (Vo/n)(1 = D)Ts = O 1)
= (Y%/Vin) = n[D/(1 - D)] )
= (Ie/lin)) = n[D/(1—D)] 3)

Where D represents the steady — state duty ratio. The value of the
inductor that determines the boundary between the CCM and
discontinuous conduction mode (DCM)[5]. The analysis presented
here assumes that the inductor current never goes to zero (called
CCM).Therefore, it is very common to design flyback converters
so that the inductor current does go to zero within each switching
cycle. This operation, known as (DCM), leads to simplification of
control design for flyback converters.
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Figure 1. Boost-flyback Converter.
(a) derivation from buck-boost, (b) circuit, (c) steady-state waveforms

In the continuous mode, the converter is equivalent to a dc
transformer where the turns ratio of this transformer can be
continuously controlled electronically in a range of 0-1 by
controlling the duty ratio of switch D. Instantaneous values of the
variables during on and off intervals are:
MOSFET on:  Li_ = Vi, Cvo =i - Vo/RL
MOSFET off:  Li_.=-Vv, Cvo =i - Vo/RL
In isolated dc-dc converters, multiple outputs are possible with
additional secondary windings of transformers. Only one output is
regulated with a feedback loop, but other outputs depend on the
duty ratio of the regulated one and on their loads.

I11. PID Controller Design

A Combined PID compensator will be used to control the dc-dc
Boost-flyback converter system. Tuning of a PID involves the
adjustment of K, K; and Ky to achieve some user defined
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"optimal" character of system response. Fig.(2) show a block
diagram of a PID controller.

—P ka0

et

Point |

@Errur ERN Eil[r]d‘r Process |- output —g
D . &m@m

Ll L

Figure 2. Block diagram OF PID controller.

Typical steps for designing a PID controller are:

1. Determine what characteristics of the system needs to be
improved.

2. Use Kp to decrease the rise time.
3. Use Kj to reduce the overshoot and settling time.
4. Use K; to eliminate the steady-state error.

The PID controller encapsulates three of the most important
controller structures in a single package [6]. The parallel form of a
PID controller has transfer function:

C(s) = Kp(l+i+Tds) 4
T.s
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Where:
Ky = Proportional Gain Ki = Integral Gain.
Kq =Derivative gain Ti =Reset Time =Ky/K.

T4 = Rate time or derivative time.

A proportional integral derivative (PID) compensator of the system
has transmittance of the form[1]:

@+ )@+ )

Ge(8) = Gy ——— 5)
@+—)
Wp
S 6.28k
QA+ ) @+ )

Gc (S) —28%* 21.626k . S (6)

QA+ ———=-)

182.2k

IV. Transfer Functions of Converter

The formula of output voltage variation that represents the effect
of the feedback control on the system is as follows[1]:

where,

H(s) *G.(s) *G,d(s) @

T(s)= Y,
M

the loop gain of the system is:

T(s) =G, (s)* (Vi) *G,d(s)* H(s) @®)
M
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or
e a-->)
T(s):GC(S) H(S) Gdo WZ (9)
Vu S S 2
H(—)+()
QO WO WO

The uncompensated loop gain Tu(s), with unity compensator gain
Gce(s) =1, is:

H(s)*G (1_\;)
L=y 10)
Mool e )+()?
QO WO WO

V. damping controller

Pole-placement technique is used to locate the critical mechanical
modes of the converter in a satisfactory location in the complex
plain by using converter stabilizers system that provide
supplementary feedback stabilizing signals [7]. The feedback
control signal considered to the stabilizers system is the generator
speed which is one of the system states. Here, the same method
will be used but it will be extended to feedback local algebraic
variables (available at the converter devices location) to the
converter devices damping controllers [8].
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Figure 3. Block diagram of a converter system with damping controller

The parameters of the controller are calculated by examining
Fig.3.The transfer function of the controller is equal to the inverse
transfer function of the system [9,10].

H gamp (A1) = [C (2] — A)'B+ D]

T. A k
=—Y" (k, +—L+k, A 11
ke A @y

The gains kp , k; and kg of the damping controller can be
determined by substituting a pair of the pre-scribed mechanical
mode eigenvalues A, into equation 10, so we have a pair of
algebraic equations with unknown kp, kjand kp [11].

There are many criterion in the literature used to determine the
location and the feedback signal for the damping controllers. The
residue index is used by [11] for the same purpose. The residue
index together with the participation matrix are used to determine
the best location and feedback signal to the damping controller.
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A. Adaptive Neuro-Fuzzy Inference Systems (ANFIS)
Define Jang and Sun [10] introduced the adaptive Neuro-Fuzzy
inference system. This system makes use of a hybrid learning rule
to optimize the fuzzy system parameters of a first order Sugeno
system. The ANFIS architecture consists of two training parameter
set:

1. The antecedent membership function parameters.

2. The polynomial parameters [p, g, r].

In [8,9], The ANFIS training paradigm uses gradient descent
algorithm to optimize the antecedent parameters and a least square
algorithm to solve for the consequent parameters. Because it uses
two very different algorithms to reduce the error, the training rule
is called hybrid. The consequent parameters are updated first using
a least squares algorithm and the antecedent parameters are then
updated by back propagating the errors that still exist

B. Genetic algorithm
The Genetic algorithms are derivative-free stochastic optimization
method based on the concepts of natural selection and evolutionary
processes. There were first investigated by John Holland in
1975[11,12]. Their popularity can be attributed to their freedom
from dependence on functional derivatives and to their
incorporation to these characteristics:

1- Optimizes with continuous and discrete parameters

2- Deals with a large number of parameters

3- They can jump out of local minimum

4- Simultaneously searches from a wide sampling of
the fitness surface.
Genetic algorithm is used to tune the parameters of the PID
controller previously designed by the pole-placement technique.
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The fitness function of the genetic controller is to maximize
damping ratio of the poorly damped modes[13,14].
Fitness function = Max(zn:g’i) (12)
i=1

Where n is the number of system modes that have a damping ratio
less than 0.2 .With constraints:

1- Damping ratio for all modes is not less than 0.2.

2- The searching space of k;, and k; is between + 5.

V1. Results

In this study a design of the feedback controller (PID controller)
for the boost- flyback converter is done to get the best
performance. A MATLAB/Simulink model is build to simulate
and verify the performance of the compensator design. The results
are found that when we design compensator for crossover
frequency equal to 20kHz (10% of the switching frequency), the
phase margin will be equal to 23 degree. Also, by putting the cross
over frequency equal to 30KHz (15% of the switching frequency)
the phase margin will be equal to 14 degree. The small value of the
phase margin ( in T(s)) cases the close loop transfer functions
(1/(1+T)) and (T/(1+T)) to exhibit resonant poles with high Q. The
system transient response exhibit overshoot and ringing. As the
phase margin is reduce these characteristics become worst (higher
Q, longer ringing) until the system becomes unstable.

Fig.4 shows the output voltage versus the load step changes from
100% to 50% at 0.003s and from 50% to 100% at 0.006s. From
these figure it is very clear that the controller respond very well
under this change. The overshoot and the settling time for the load
change from the 100% to 50% are equal to 0.66% and zero
( according to the definition of +2%, but if we just calculate the
time till it become stable is equal to 0.1ms) respectively. The
overshoot and the settling time for the load change from the 50%
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to 100% are equal to 0.8% and zero (according to the definition of
+2% of the signal, but if we just calculate the time till it become
stable is equal to 0.1ms) respectively.

Figure 4. Output voltage versus the load step change(100% to 50%) at
3ms & (50% to 100%) at 6ms.

Fig.5 shows the output voltage versus the input voltage step
change from 52V to 44V at 0.005s and from 52V to 44V at
0.005s.The overshoot and the settling time for the input change
from the 52V to 44V are equal to 0.63% and zero (according to
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the definition of £2% of the output signal, but if we just calculate
the time till it become stable is equal to 0.5ms) respectively.

LELT] -~

Figure 5. Output voltage versus the input voltage step change ( 44V-
52V) at 4ms & (52V-44V)at 5ms.

Table 1 compares the performance of the pole-placement and the
genetic based PID damping the controller of converter. The
performance with the genetic controller is better regarding the
damping ration and the settling time.

Table 1. Compares of pole-placement and genetic based PID damping
controller of converter
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Damping

Over .
Controller A Ratio SIECLELEY shoot s
Pole-place. | -1.7 £12.1i 0.1395 2.0136 81% |2.5sec.
GA -.83+£11.10i 0.1422 2.1001 80% | 2.5sec.
Pole-place. | -2.3 +12.5i 0.1395 2.1226 79% | 2.5sec.
GA -.25+13.40i 0.1791 2.3211 81% | 2.5sec.

The superior performance of the system with GA controller over
PID controller is also obvious from Fig.6. ,Fig.7 and Fig.8. where
GA could determine the controller parameters that insure good
damping for all system modes like desired.

I
-
'SI 1
= I
= :
R
Time (sec.)
Figure 6. Response of AP for 0.05 step change in APo
without damping controller.
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GA will search the parameters space (ke , k; and kg ) to find the
optimal values of the damping controller gains to maximize the
mechanical modes damping ratio.

Floating point GA with maximum generation number of 200,
population size of 20 and shape parameter of 3 is used. The
solution converged after 120 generations to k, = -0.081, k= 0.55
and kp= 0.35 , these parameters are almost the same as those
obtained by the pole-placement technique and the damping ratio of
mechanical mode is almost the same too.

VII. Conclusion

From the early results and analysis , it can be concluded that the
PID conventional controllers are capable of controlling converter.
The PID control was modified and solved successfully the
converter's output voltage and power, but there are difference
between the parameter values of the converter, because of this
reason, another P1D controller was added to the system so that two
PID controllers could control both outputs. The response
characteristics have satisfied the design criteria.

By applying large signal variation the system work fine but there is
some overshoot and undershoot at the time of changes. Also, the
compensator is test for changes in the input voltage and changes in
the load. During these changes the system behaves very well with
very less overshoot and settling time. By doing many test for
different crossover frequency, we found that increasing the cross
over frequency more than 10K will reduce the phase margin and
that will effect the stability of the system.

A novel hybrid technique based on ANFIS is proposed to adapt
system damping controllers’ gains to improve the damping
characteristics of system over a wide range of operating
conditions. The proposed ANFISs were trained based on real-time
measurements of local signals available at converter's output
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voltage and power. Damping controllers’ gains can be determined
by the ANFISs, which makes the proposed stabilizer relatively
simple and suitable for practical on-line implementation.

The implementation of PID control method is done by adjusting
the value of gain kp, K;, and Kp, in order to get the best impulse
response of the system. From the previous Genetic algorithms
design, it was determined that the controller stabilizes of the
converter.
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Abstract

scientific and practical facts in manufacturing using sand
casting shows, that the most important reasons for the emergence
of defects in sand foundries and its failing due to the low quality of
the sand used in the manufacturing of sand mold, and the factors
affecting the properties of sand mold can be divided into two main
groups, internal factors relating to the properties of silica sand, as
the size of and the form of grains of sand used, and external factors
relating to the proportion and nature of the materials added to the

sandy mixture.

In this paper, three types of sand (Sand A, Sand B, Sand C)
degrees of smoothness of different test size distribution analysis
(Sieve analysis ) to find the degree of smoothness of the three
types of sand according to American standards, and then the study
was about the effect of the degree of smoothness on the properties
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of the template sandy (drag-dry, durability, durability
compressibility dry, wet compressibility and durability and pass
ability) The test results showed that the sand type B degree of
fineness (48.479%), which the grains is distributed of the amount
(81.887%) on numbers of meshes (60.44.30) any sand the diameter
of grit between (0.250 - 0.5)mm or sand, which gives good quality
and acceptable to the sand mold in terms of mechanical properties
and the amount of permeability, so this is kind of sand is the right
kind to use in the sand mold industry.

In this paper, the curve has been built for this type of sand as
the relationship between the number of mesh (particle size) and the
amount accrued for each mesh to be used as a criterion for the use
of local sand dunes in sand casting.

Were also there was the study of effect of Particle Size (mesh
number) as an internal template on the properties of sand, where a
volume of sand was classified into four types (sand workshop,
Sand 30, Sand44, Sand 60) on the basis of the aggregate net
number of sand in the process of analysis. The results of tests of
samples from the four that this sand (sand 44) which has a
diameter grit 0.355 mm as the sand gives the good and acceptable
specifications and characteristics in terms of mechanical properties
and the value of permeability. | have been using bentonite as the
joint material of 4% and water by 6% in all samples that were

tested in this study.
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To ensure the accuracy of the results of the tests contained in
the search and then make the test three times and taking the

average of the three readings.

1. Introduction:

The processes of foundry in various types, one of the
manufacturing operations task used in manufacturing processes,
although they or the processes used by the rights of the metal in
the liquid state, but still commonly used but cannot do without,
especially for the manufacture of products designed so you cannot
manufacture it by other methods or whether these methods of non-
economic, where you can use this method manufacturing a variety
of products and different shape, size, material and precision
Examples of parts produced in a manner casting parts and
machinery, car bodies, valves, gears and large hull machinery and
others, to the particular operations of the casting of features such
as the possibility of manufacturing products of complex shapes
and sizes, and the fact that economic conditions of the operations
of many products, as well as for possible use in the manufacture of
some metals and alloys that are difficult to manufacture using
other technological methods.

The scientific and practical facts of sand foundry that the vast
proportion of the causes of the failure of foundries sand is
attributed to the low quality of the sand used in the industry of sand
or in the industry of the nucleus (core) core making and results

from the inappropriate choice of sand mold or sand nucleus or
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materials or the Association of additives, while the remaining
causes of failure attributed to errors associated with the design and
foundry and age, cleaning and others.

2. The importance of research:

These facts confirm the need to study the properties of sand used
in the casting to choose the most appropriate and to ensure
appropriate style casting practice and the quality of foundries
producing and with economic costs with the study and testing of
materials appropriate linkage and adjuvant added to achieve
production of foundries specifications required to enable us to
enhance the march of industrial mass and increase its competitive
capability in this area and taking into consideration the natural
sandy soil surface and provide a natural sand in abundance in
Libya, the interest in this kind of study will become more in a
scientific and Academy way, and with high academic level of
duties the task of the research centers, educational institutions and
researchers in this area with the complexity of modern products
and the different forms the process of making mold and core sand
in the casting of great importance which deserve attention and
study in depth the reach the best results, the evolution in the
industry, witnessed by the mass in the recent period the planning
and the establishment of several plants modern casting and start
using the tools and methods developed to produce foundries and
how to control the properties and the search for local raw materials

to replace imported materials, which processes casting, including
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the search in the sands suitable for use in casting sand available
with the specifications required form and size of grains and
durability and permeability and thermal properties and other
necessary characteristics.

3. Research Objectives:

This research aims to study the impact of internal factors on the
properties of sand mold foundry processes used in sand.

Therefore their impact on the quality of sand foundries, and
through:

A) Study the effect of fineness of grains of sand size distribution
on the mechanical properties of the template sandy (dry drawing
strength, durability dry compressibility, durability compressibility
humid) and permeability.

B) Study the effect of the size of sand grains meant mechanical
properties for the template sandstone (solid clouds, dry durability
compressibility  dry, durability  compressibility  humid),
permeability and therefore its impact on standards and quality of
sand foundries, to the importance of the properties of sand used in
Foundry sand and its direct impact on the quality and properties of
foundries sand producers.

C) Choose the appropriate sand for use in the manufacture of sand
mold foundry operations sandy which will reduce the defective
products and the production of quality foundries and high
specification, thereby reducing production costs and the

development of the national economy.
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4. Experiments and Devices Used
4.1 Testing Models Sand:

Several tests were conducted as the sand (Was part of
completion of tests at the technical and research of branch sand
techniques/Sede Alsayeh, and the other part was to be finalized in
Laboratories MABA Turkish construction/in Alassa) and to
determine the suitability of the casting and choose the best type,
which gives good properties for the sand mold sandy. Has been
necessary mechanical testing of the sand, taking into account that
the patterns are to be taken for the purpose of testing representative
of all the sands of the site where there is usually a variation in the
type and installation of sand per site, and for that particular
approach was used for sand and models according to specifications
used in the British manner of the division ™.
Quarterly(Quartering): to shorten the size of the model prepared
for the examination of the sandy, summed up this way to take the
pattern of a repository of various parts of the site under study and
placed on a flat land and clean in the pattern of the cone and repeat
this process three times, then settled by making it flat circular cone
constant thickness and is divided into four equal sections The
opposite quarters taken just repeat this process to be obtained for
the weight required for the examination of (200) kg approx.

4.2 Determine the Size Distribution of Grains of Sand:
The size distribution of sand grains (determine the degree of

softness of sand) is the main factor to control the properties of the
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sand mold and sand as well as a major influence on the quality of
cast iron and soft surface!.,

The principle of classification on the use of volumetric Sieves
standard, which used the British Standard vibrating sieves to
determine the degree of softness of the sand and vibrating sieves
shaker is a set of standard sieves with openings of different prove
top of each other upward depending on the size sieves; so that the
slot is larger hole at the top and smaller hole below. The Group
attached easel shaking impact of the electric motor movement is
not centralized (seismic) where the device works for a certain
period (15 minutes) after the sample, and by seismic movement is
distributed grains of sand on all sievest*.

Figure 1 shows the device used to determine the size distribution
of grains of sand.

Table 1 shows the order of sieves by measuring nominal and Mesh
number appropriate for the purposes of casting as British
Standards !, table 2 shows the different distribution systems
sieves and table 3 shows specifications of the American Foundry
Society (AFS).
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Figure 1. Shaker Sieves Device

Table 1. Sort Sieves by Sizing Mesh Number 1!

Sieves distribution system for Sanding and mesh number ,Know the
mesh number as: the number of slots that contain the mesh per

inch, and the following table shows the part of a distribution system
Sieves British and the appropriate mesh number for the purposes of
casting in accordance with British.

Diameter of
. Measurement Slots Mesh .
Sieve No. Sieve (mm) No. Grain Sand
(mm)
6. 2.00 8 2.00
7. 1.70 10
1.0-2.0
8. 1.00 16
9. 0.710 22
0.5-1.0
10 0.500 30
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11. 0.355 44
0.25-0.5
12. 0.250 60
13. 0.150 100
0.1-0.25
14. 0.106 150
15. 0.075 200
0.05-0.1
16. 0.053 300
17, Base Lessthan | 4 55 9,01
53 umm

Table 2 Sieves Different Distribution Systems

T e L 2R s
Mesh Slots | Mesh| Slots Mesh Slots | Mesh | Slots
No. pmm No. pmm No. pmm No. pumm
- - - - - - - 26670
- - - - - - - 18850
- - - - 12700 - 13330
- - - - 9530 - 9423
- - - - 7940 2.5 7925
- - - - - - 3 6680
- 6000 39 6350 3.5 5613
- 5000 38 4760 4 4699
2E 4000 37 4 4000 5 3962
- - - 5 3350 6 3327
- 3000 36 3180 - -
- - - 2800 7 2794
- 2500 35 7 2400 8 2362
3E 2000 34 2000 9 1981
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- - 33 10 1680 10 1651

1590 12 1397

1400 14 1168

4
5 1200 32 1250 12
6 1000 31 1000 14

1200 16 991

- - - - 16 1000 20 833
- - 30 800 18 850 - -
8 750 - - - 790 - -

- - - - 22 710 24 701
- - 29 630 - - - -
10 600 - - 25 600 28 588

Table 2 (cont.) Sieves Different Distribution Systems !

Germany France
(DIN) (AENOR)

British

(B.5.5) TYLER

Mesh Slots Mesh Slots Mesh Slots Mesh] Slots

No. pmm No. Umm No.

Umm No. | umm

12 500 28 500 30

500 32 495

14 430 27 400 36

420 35 417

16 400 - - - - - -

18E | 340 - - 44 385 | 42 | 351
20 300 26 315 52 300 | 48 | 295
24 250 25 250 60 250 60 | 246

30 200 24 200 72

210 65 206

35E 170 - - 85 180 80 175
40 150 23 180 100 150 100 147
50 125 22 120 125 115 124
60 100 21 100 150 106 150 104
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I=T.1

X

70 90 - - 170 90 170 88

80 75 20 80 200 75 200 74

90E 67 19 63 240 63 250 61
100 60 - - - - - -

- - 18 50 300 53 270 53

- - 17 40 350 45 325 43

- - - - - - 400 38

Table 3! Relied on the specifications of the American Foundry

Society (AFS) counting the expense of stairs soft sand. Based on

these specifications, the degree of smoothness (Finesse No.) is to

find them through the following table:

< S o 2 = = 2
> @ > =2>1= c - —
o | 2852 | 25 |283|8222| 58 |83
' 3523 e |<3c|ggexa| 58 |£8
e =a=21le” o g o = S
@ e & = @ -
1 2.0 8 3
2 17 10 5
3 1.0 16 10
4 0.71 22 20
5 0.50 30 30
6 0.355 44 40
211 Copyright © ISTJ 2017 s giae gkl (s

2017 4l 5 o olall 30 oal) Alsall




Ay p el ot Al
Volume 9 2l A

Egtﬁfsﬁ,’m. January 2017 s\ I S -I--J %

International Science and

7 0.250 60 50
8 0.150 100 70
9 0.106 150 100
10 0.075 200 140
11 0.053 300 200
12 Base ) 300
> Total Y= X=

Smoothness (Finesse No.) Specifications of the American Foundry
Society (AFS)

AFS = =

~ I

Where:
Y= Total percentages of the amount of sand remaining on the
sieves.
X= Total Factor Result.
Factor Result= Total percentages of the amount of sand remaining
on the sieves x Factor Multiplier.
* Sieve Analytical Method for Calculating the Finesse
Number:

Analysis has been Sieve analysis in accordance with British
Standard (BS410) and by following these steps ©':
1) Prove sieves designated examination over each other and

according to the table 1
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2) To calculate the fineness of the sand is sand and placing a
sample weighing (20) g, then covers the top sieve and
demonstrate group .

3) Is running the device for 15 minutes.

4) The device is turned off and removed from its place of sieves,
and weighed in the balance for each sieve of sand, and taken
into account until the grains wedged between slots sieves. Then
find a number of sand softness Finesse No. In accordance with
the American Foundry Society (AFS).

» See Appendix (C) about how to find a number of
sand softness according to the specifications of
America (AFS).

* Classification of Sand by Sieve Analysis Method:
Sand has been classified into several types, and by following

these steps:

1) Prove sieves designated examination and according to the table
1.

2) Put the right amount of sand on the upper sieve.

3) Is the device for 15 minutes.

4) Combines sand that collects on the sieve mesh number 30, 44
and 60 both on the unit until it reaches the appropriate quantity

for testing them.
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5) Collect sand that collects on the screens of a mesh number (22 -
200) on the unit until it reaches the appropriate quantity for
testing by.

* Thus, sand was classified into four types are:

1) Sand Workshop:

Is the sand that collects between the mesh number 22 to any mesh

number 200 is a sand grit diameters of (0.075-1.0) mm after the

neglect of mesh numbers (8, 10, 16) of the coarseness of the
particles, and the mesh number (300) for smoothness.

2) Sand 30: Sand is the aggregate sieve mesh number 30 means

that he is the size of sand grains of 0.5 mm.

3)Sand 44: Sand is the aggregate sieve mesh number 44 means

that he sand-size grains of 0.355 mm.

4)Sand 60: Sand is the aggregate sieve mesh number 60 means

that he is the size of sand grain of 0.255 mm.

* Test Sand:

Are examined and tested the properties of the sand used by
examining standard samples used for these tests cylindrical
samples of diameter (51mm) and length (51mm) in accordance
with the sample standard foundry U.S. (AFS), by using a sample
preparation standard described Photo (1), using samples that are
preparation of this device to many tests, such as permeability and

Dry strength and wet strength , and also use the device with the
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assistance of other accessories in the production of samples of
special patterns to test the dry tensile strengthl®.

* Measuring Wet Strength Compressibility:

Known Wet strength compressibility as a measure of the effort
that produces or has failed to break the mold in the sand 2.
This is done using a multi-purpose test apparatus described

manner.

* Measuring Dry Strength Compressibility:

Know dry strength compressibility as a measure of the effort
that has produced the failure or break in the sand mold . And the
dry sand samples used in this test are the same samples used in the
case wet, but drying oven drying temperature of 200 degrees
Celsius for 10 minutes to dry.

* Measuring Dry Tensile Strength:

Know the Dry Tensile strength as the amount of stress needed
to break the sample under the influence of effort to pull hard®,
have been measured strength of clouds dry sample roasted in an
oven drying temperature of 200 degrees Celsius for 10 minutes to
get the properties that are acceptable to the sample examined™.

* Permeability Test:
Known as the viability sand mold permeability sandstone and
effectiveness of the diversion of gases and vapors resulting from

the molten metal into sand mold ™.,
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* Other Devices Used:
1 Sand Washer:

Through this device wash sand, and separate the Grains from
Clay sand.
2 Laboratory Sand Mixer:

To mix the ingredients for the sand mold sand (silica sand and
binder, and water)
are good and homogeneous sand mixer was used in the laboratory,
the photo (2) were used Bentonite as the Association of 4% and

water by 6%.

3 Device to Measure Weight:

Digital balance was used to find the weights of sand in the
various experiments and tests, where the photo appears the
balance is being used.

4 Laboratory Drying Ovens:

Was used laboratory drying ovens to dry sand samples where
the photo (3) the user using an oven drying temperature
percentage.

* Technology Processing and Mixing of Samples:

The proper care for the preparation of sandy mix during the
mixing process of great importance to obtain a homogeneous
mixture of the basic components to it.

To achieve this consistency is required the mixing process as

follows: put the right amount of sand clean dried in the machine
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confusion which in the case of work (rotation), and then added
after the binder (Bentonite) for four minutes and then added after

the water by 6% to mixture is homogeneous.

* Results of Tests of Properties and in Accordance with the
Degree of Finesse:

Was prepared samples according to the specifications of the
foundry U.S. by exposing a quantity of sand and weighing 159
grams for a number of strikes in your sample preparation to obtain
a sample standard cylindrical measured( 51 * 51) mm using
Bentonite as the Binding agent of 4% and water by 6%.

* Properties that have been tested and examined three types of
sand (A, B, C) are:

1) Tensile dry strength.

2) Compressibility dry strength

3) Compressive wet strength.

4) Permeability test.

Table 4 shows the results of those tests:

Table 4 Test Results of the Mechanical Properties of Sand (A, B, C)

Tensile - -
Type Finesse Dry Compressibility | Compressibility Permeability
of Dry strength Wet strength
No No. strength 3 3 (AFS)
sand 2 Kg/mm Kg/mm
Kg/mm
1 A 47.536 3.0 8.30 0.60 290
2 B 48.409 4.1 12.75 0.80 350
3 C 39.628 2.3 8.30 0.30 360
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* Results of Tests of Properties and in Accordance with the
Mesh Number:

Sand Casting, following the classification into four types:
1) Sand Workshop:

Sand is the aggregate numbers of mesh (22-200) which he
sand grains are the Diameter (0.075-0.71) mm.
2) Sand 30:_Sand is the aggregate number of any mesh 30 that sand
grains are the Diameter of 0.5 mm.
3) Sand 44:_Sand is the aggregate number of any mesh 44 that
sand grains are the Diameter 0.355 mm.
4) Sand 60:_Sand is the aggregate number of any mesh 60 that
sand grains are the Diameter of 0.250mm.
* The selection of samples of a standard cylindrical (51 * 51) mm
in accordance with the specifications of America and these
samples similar to samples prepared in the first set of experiments

have been conducted the following tests:

- Tensile dry strength. - Compressibility dry strength
- Compressive wet strength. - Permeability test.
Table 5 shows the results of tests of properties and in accordance

with the mesh number.
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* Discuss the Results of Tests of Properties and in Accordance
with the mesh Number:

1 Discuss the Results of the Relationship between the Mesh Number
and Mechanical Properties:

Figure 2 shows the relationship between the type of sand (mesh
number) and the values of mechanical properties (Tensile Dry
Strength, Compressibility Dry Strength, and Compressibility Wet
Strength).
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* It is the figure we note the following:

« The highest value of the strength of tensile dry is Sand 60 hit
4.4Kg/mm? attributed this to the softness relative to this type of
sand where the size of the grains 0.250 mm, the small size of
grains of sand of 60 earned him the cohesive force good, the
matter is distributed link between grains are consistent, for the
same reasons, we note that the highest strength of dry and wet
strength to be of this type, too, but at the same time, we note that
the values of permeability of sand 60 low at 230, giving good
results and lead to the emergence of defects in cast.

» The Sand 44 we note that it has values of strength of pull and
dry strength, dry strength of a wet well, in the same time have a
value of permeability is high, The reason for this is because of this
type of sand has a size of the baby ideal where the size of the
grains 0.355mm which offers Particle size force good cohesion and
a good distribution of the material link between grain and at the
same time has high permeability to hit 450, which shows that 44
Sand is sand suitable for use in mold industry in sand casting.

 From figure also note that the lowest value of withdrawals dry
strength and strength of dry and wet strength of sand is 30 and that
of the coarseness of grit, leading to the inability of the cohesion of

the binder grains significantly.

220 Copyright © ISTJ 2017 s giae gkl (s
2017 4l 5 o olall 30 oal) Alsall



International Science and gty p ghatl it 530 g

Volume 9 2l
Technology Journal

. >
Ayl  p gl &gl ) Al January 2017 1IST.JA /\Q

Imtmrnstiemal Rebrmrs mad Torlemaligs demraal

2 Discuss the Results of the Relationship between the Mesh
Number and Permeability:

Diagram 2 showing the relationship between the type of sand
(mesh number) and the values of permeability.

It is the figure we note the following:

* The highest value of permeability is Sand 30, reaching 460 in
accordance with American standards because of the roughness
relative to this type of sand, but at the same time, note down the
other properties for this sand, so do not recommend using this type
of sand in the mold industry sandy, and the reason for the low The
mechanical properties of sand 30 is also the relative roughness for
this type of sand.

e Minimum value of the permeability of sand is 60 due to the
relative softness of the sand where the permeability has reached
230, and despite the high mechanical properties of sand, but the
value of Permeability of the sand low and therefore not
recommended for use in sand casting operations.

« Also note from Figure 2 that the sand has a high permeability
values (good) at the same time has good mechanical properties,
which gives priority to this type of sand for use in the mold

industry in the sandy dunes of casting.
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Figure 2 The relationship between the mesh number and Mechanical
Properties

* Conclusion:

1. That the size of grains of silica sand used in sand mold industry
a significant impact on the mechanical properties of the sand
mold and permeability.

2. Finding shows that the degree of smoothness of the sand a
significant impact on the properties of sand mold, the test
results have shown that the degree of fineness of sand of
(48.409) in accordance with U.S. standards, which is Percent
mostly of the grains numbered on the meshes (30, 44, 60) is the
sand mold properties of sand earn acceptable in terms of
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mechanical properties and permeability. Has been in the curve
of this research building of this type of sand compared to other
types of sand with the curve when used in sand casting.

3. Test results have shown that the silica sand, which range from
the size of grains from 0.250mm to 0.5mm Sand is which gives
good quality and very acceptable to the mold sand in terms of
mechanical properties and permeability in the case of the
stability of other external factors affecting, so this is the sand is
the type suitable for use in mold making in sand casting.

4. After classifying a volume of sand into four types based on the
aggregate net number of sand in the process of sieve analysis
test results have shown that the sand type 44, which are the size
of grains is the best 0.355mm sizes that make the sand mold
with good quality and acceptable test results demonstrated
significantly in samples of this type And although mechanical
properties good to high permeability, which makes this size
particle size is perfect and even better when used in the

manufacture of mold sand.
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