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[fundamental particles - quantum theory] level: 0
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{~potential function inputs io molecular modelling—)
keratin KAPS 2
{-=---molecular input—----}
COMPUTATIONAL SEQUENCE :
IF-stress/strain~MATRIX {wet/dry, setting, time etc} 3
1 !
fibril/matrix composite {other directions} 4
| !
ortho- [para/meso]
macrofibrils [macrofibrils] 5
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[macrofibril assembly] [
[cell assembly (cme)) {nuclear remnants etc} 7
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i i l
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THE SCOTT FAITILT SITE

I

Navigation

Home

Family Contact
Infarmation
Farnily News
Family Recipes
Sitermap

Photo Alburms

Calling all Scotts!

| have just started the
long and extremely
interesting hunt to
create our own Scott
Farnily Tree!

Please send along any
infarrmation that you
think could be helpfull

Welcome to our family
site!

The Scott family has 32 members - an a couple
more on their way, This site details out many of
our adventures, captures our favorite family
recipes and best of all keeps track of all of our
farmnily events!

Family News

== Star Wars Bowling The whale family got
together for Dylan's birthday and had a Star
wiars therned bowling night! Each character
was carefully selected to fit sach family
mermbers name - especially Grandma ...
sted 05716 by Joe Jacobson

rase Welcome Elsie Lane! We are proud
announce the birth of Elsie Lane - Elsie
1ed the world on tay 11th showing off
great lungs! Waaaah! we love her
adylstats:born 11 ..,

=4 0614 by Joe Jacobsaon

ratulations to Doug! Doug's tearm won
wihall tournament this past weekend
| lue!) - he was lucky to have a family
ng section despite the cold weather,
re a few photos ...
J15f16 by Joe Jacobson

) Welcome to the Scott Family Site Hi Family
- | thought this would be a great place for
us to share all of our family news, events,
recipes and rnore, Please rerernber to
subscribe the site activity ...

Pasted 0509 by sandy Sladden

Star Wars Bowling

sl dliSand daga o (Glus) 3 bl (G Q11
Caniall a5 cladail gl 5 @ tia gpe dlens

o ilie s o (o (Glus) 25 lal (1S3 W
mealgs O Lok, @
s 5 D18 (a8 es Jsanll 8 oS 5 signin e
La il (PA e tour Mea 2T eli€ay | Al dasal)
Lasic _5® watch a short tutorial Lo
Laddl) Gl jaee any sy el sadell jela
Sl JLa 8 LS s

ssie @ How it works e haally Gl 1y
glias ¥ il 5 dplae Ll US3 LS a5 deadll & rae

R R () (e

Pl e iy LS| 4ally 4l sy @18 5al ot 5 Al

www.altariq.ps  gobial 5 2laill (5 Ul

MJA@UA\

Google (33 4ndd

O9d (#HBY B addl) dlad ga Dlia) ilSaly mal (V)
el ot g praall g AL gals lly Jal
G55 ) Gsx SHTML 2581 ¥ g duaa gy lad 48
A8 pd cuilef a8 1l g asaall) 8o i Gila &l
s P J& 554 Banaal) Lghasd LB (o Ja s
Mhﬂj@m@jﬁmubé\yﬁbﬁ.ﬂ TP RECWWALE vy
Gy 4baas g document il # LA A peus Lalad
praalill (B0 g daa Sl o) Adlida) el il Aalad)
A8l LiCayg by dualdll MMM‘JMJ‘W
Jia dabgal Jaga il g clila g1 g ¢yl
$2ad)) clils g google picasas google Calendar
I 58 ABLi) Ailsa) 9 Ji gl youtube adse
.l @iy HTML

S (e bagaall Aeadd) a3 o Ja s 48 58 Jdli
Jus o 5 sl i & Aasay 5 A fin) 18 5a o LY
O O5Sw Saa il Gluatiod 3aaall 404
a5 Raaidat o s 5 A 5yl 8l e £ L2 (Sl
< aa) gl (N deaddl andiins 55 A il (g
ol Labs, Al 5 ilaaplSY) 5 S8 5 (alai
CAaaill o il a8 e o L Al sens (530 Gz S
pdad U e b gl Baaall deadl
http://Sites.google.com

Al D dla) 5 acall e Jsanll cli€ay LS
http://sites.google.com/support ki N e
Pdasa e dlaise slii i sha = dl JU Y
@L@&\é}u‘#‘éﬁwuﬁéU})ﬁ“}
. ol DA tﬂaﬁ}c &+ L)
hgiﬂghlbc_imid!c_ﬁgaﬁ:‘!j
http://Sites.google.com

Al dasal) @l Helai

GO&’SIC Welcaons 1o Gosgle Stes

Simple, secure group websites

2008 || sbal) 23a) || Ayl Al |

19




Create site s bl a8 avaaill fadil oY) ;LG

GO E gle Welcome to Google Sites

Simple, secure group websites

Share information with a few pecple, a wheole
organization, or the entire world.

Create a Site

Use Google Sites to:

Create
ich et pages sty

Plan club meetings and acimises

Share infiy on 3 secue company irrangt
Collaharate an a team poject

Stay connecied with family members

Collect @
a1 your info in cee place

() waich a short ioria

Cuulrul
sy

who can view

Mere about Google Sites

Hnw it works

Google Sites makes creating and sharing a group website easy.

Example sites
+ Single-chek page creation

o No HTML required
o Customizable look and feel

Premier Edition

« Seltngs for sccessing and sharing information
< And Vs raa!

0 dagall elai

o Uit (2 auV) o S5 (ST g gall AL T
G()C)gle Welcome to Google Sites

Sites

Create new site

Site name @
Your site will be located at:
httpeffsites. google. com/sitessitess @

Site description  (optional) enter a short description of this site

©)

[ This site contains mature content only suitable for adults
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Hazard description:

Person carry over load that will cause
muscle strain
Un Balance

Hazard type:

Ergonomic
Un safe act
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Criticality parameters|
Ergonomic|
Severity High
Probability] High
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Utilizing a FCM algorithm and RLE for YUV image
compression

Sura zaki assist.leacture Bahija khudaier shukur Assist.Prof.

Babylon university/computer science
The purpose of the image compression is to represent image with less data in order to save

storage costs or transmission time and costs. However, the effective compression is achieved

by approximation the original image (rather than reducing it exactly). Fuzzy logic offer the

potential for providing anovel solution to the problem of data compression by its ability to

generate an internal data by using FCM algorithm.In this paper we have been taken acolor
image and convert it to the Y,U,V component ,then using FCM (Fuzzy —c-mean algorithm)
on the Y component ,which determine the number of cluster.Finally we have been used RLE
(Run length encoding) algorithm on the (Y,U,V) component,and compute (PSNR) to meas-
ure the amount of distortion and find the compression ratio to compare our work with other
work. In the other side we have been used the RLE decompression algorithm to the result-
ing (YUV) and costruct the RGB color image.
Keywords FCM, RLE ,PSNR, Image Compression, YUV, RGB.

1-Introduction: Compression of digital data

is based e purpose of the image O Various com-

putational algorithms,

compression is to represent images with “""

canbeimplementedeitherinleSS data in order to save

software or in hardware. Compression

storage costs or trans-

mission time and costs, techniques are classified into
two However, the most effective CategorieSI (a) IOSS'
leSS, and (b) 1OSSy compression is achieved by aP-
proaches. Lossless techniques are ,pproximating
the original image Capable of recovering the origi-
representation perfectly.

nal n reducing it exactly).

LossY techniques involve algorithms, which

recover the presentation similar to the origi-

www.altariq.ps  gobial 5 2laill (5 Ul

nal one. The lossy techniques provide higher
compression ratios, and, therefore, they are
more often applied to image and video com-
pression than lossless techniques. The classi-
fication schemes for lossless and lossy com-
pression are presented in Figures 2(a) and
(b), respectively [1], [2].

The lossy techniques are classified

into: (1) prediction-based techniques,

(2) frequency oriented techniques, (3) impor-
tance-oriented techniques, and (4) hybrid
techniques. Predictive-based techniques,
such as ADPCM, predict subsequent val-
ues by observing previous values. Fre-
quency-oriented techniques apply the
Discrete cosine transform(DCT),or sub
band coding , which relates to Fourier
transform. Importance-oriented tech-
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niques use other characteristics of images
as the basis for compression. For exam-
ple, DVI technique uses color look-up ZEr10.
tables and data filtering [3], [2].

respect to a particular set is either unity or

The boundaries of the sets are hard, or

“crisp”. In contrast to this, in the case of

2 ke fuzzy sets, the degree of membership may
(Noisaliss)

be any value on the continuum between

‘ zero and unity, and a particular element

may be associated with more than one set.

Arithmesic

oot | | sz | | Rontengh Generally this association involves differ-

Hullman

ent degrees of membership with each of the

fuzzy sets. Just as this makes the bounda-
ries of the sets fuzzy, it makes the location
of the centroid of the set fuzzy as well. To

consider an illustrative situation relating to

Predehs

a single economic variable, suppose we

Freqeenty
Orented

ot wish distinguish between situations of ex-

cess supply and those of excess demand in

|
[ | . [ relation to the price of some good [4].

) nl s b | sutbent gl E‘.:illl!3|l]l

F Stalar

Wi | | pa

2-the RGB color space:

Red-green-blue (RGB) space is one

of the most common color spaces repre-

Ly senting each color as an axis. Most color

display systems use separate red, green,

also fuzzy logic relates to the notion of fuzzy and blue as light sources so that other col-

sets, the theoretical basis for which is usually

attributed to Zadeh (1965). Under regular set

ors can be represented by a weighted com-

bination of these three components. The set

theory, elements either belong to some par- of red, green, and blue can generate the

ticular set or they do not. Another way of ex- greatest number of colors even though any

pressing this is to say that the “degree of other three colors can be combined in vary-

membership” of a particular element with ing proportions to generate many different
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colors [5].

All colors that can be displayed are specified

by the red, green, and blue components. One
color is presented as one point in a three-
dimensional space whose axes are the red,
green, and blue colors. As a result, a cube can
contain all possible colors. The RGB space
and its corresponding color cube in this space
can be seen in Figure 1. The origin represents
black and the opposite vertex of the cube
represents white [6].

Figure 1 RGB color space and the color cube.

Any color can be represented as a point
in the color cube by (R, G, B). For example,
red is (255, 0, 0), green is (0, 255, 0), and
blue is (0, 0, 255) .

The axes represent red, green, and blue
with varying brightness. The diagonal from
black to white corresponds to different levels
of gray. The magnitudes of the three compo-
nents on this diagonal are equal. The RGB
space is discrete in computer applications.
Generally, each dimension has 256 levels,

numbered (0 to 255). In total, (256 ) differ-

www.altariq.ps g bl 5 olaill 3 Uall

ent colors can be R Represented by (R, G, B),
where R, G, and B are the magnitudes of the
three elements, respectively. For example,
black is shown as (0, 0, 0) while white is
shown as (255, 255, 255).

3-the YUV color space:

YUYV uses a matrixes combination of
Red, Green and Blue to reduce the amount of
information in the signal. The Y channel de-
scribes Luma (slightly different than Lumi-
nance), the range of value between light and
dark. Luma is the signal seen by black and
white televisions. The U (Cb) and V (Cr)
channels subtract the Luminance values from
Red (U) and Blue (V) to reduce the color in-
formation. These values can then be reassem-
bled to determine the mix of Red, Green and
Blue [5], [7].

Some deeper research into YUV reveals
two reasons why Blue always looks so
crummy when extracted from video images.
The U channel ranges from Red to Yellow,
the V channel ranges from Blue to Yellow.
Because Yellow is Red and Green, Red is
essentially sent three times, Green twice and
Blue only once. Reconstructing the Lumi-
nance component reveals another reason why
Blue suffers; the Blue channel is only 11% of
Luminance. The following formula shows

the weighting of each channel in the Lumi-
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nance mix:

Luma = 30% Red + 59% Green + 11% Blue.

59%

The large percentage of Green and the
small percentage of Blue (along with Green
being sent twice) help to explain why chroma
-keying for video is done against green
screens and not blue screens like film.

4- The Fuzzy logic c-means:

In our work analysis,we need to deter-
mine the partitioning of the sample data for
each explanatory (input) variable into a num-
ber of clusters. These clusters have “fuzzy”
boundaries, in the sense that each data value
belongs to each cluster to some degree or
other. Membership is not certain, or “crisp”.
Having decided upon the number of such
clusters to be used, some procedure is then
needed to locate their mid-points (or more
generally, their centroids) and to determine
the associated membership functions and de-
grees of membership for the data-points. To

this end, Shepherd and Shi (1998) used a

www.altariq.ps  gbiall 5 olaill (3 jall

variant of the “fuzzy c-means” (FCM) algo-
rithm. (The latter is sometimes termed the
fuzzy k-means algorithm in the literature.)
The FCM algorithm is really a generalization
of the “hard” c-means algorithm. It appears
to date from Ruspini (1970), although some
of the underlying concepts were explored by
MacQueen (1967). The FCM algorithm is
closely associated with such early contribu-
tors as Bezdek (1973) and Dunn (1974,
1977), and is widely used in such fields as

pattern recognition, for instance [8].

5- RLE Compression:

RLE is a natural candidate for com-
pressing graphical data, a digital image consists
of small dots called pixels, each pixel can be
either one either one bit, indicating a black or
white dot, or several bits, indicating one of sev-
eral colors or shades of gray. We assume that
the pixels are stored in an array called a bit-
map, so the bitmap is the input stream for the
image. Pixels are normally arranged in the bit-
map in scan lines, so the first bitmap pixel is
the dot at the top left corner of the image, and
the last pixel is the one at the bottom right cor-
ner [9].

Compressing an image using RLE is
based on the observation that if we select a
pixel in the image at random, there is a good

chance that its neigh ors will have the same
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color[].the compressor thus scans the bitmap
row by row. Looking for runs of pixels of the
same color. If the bitmap starts,e.g., with 17
white pixels followed by 1 black one, followed
by 55 white ones ,ets. Then only the numbers
17, 1,55,... need be written on the output

stream.

6- YUV —RGB conversion:

There are many slightly different for-
mats to convert between YUV and RGB. The
only major difference is a few decimal
places. The CCIR 601 standard (now ITU-R
601) specifies the correct coefficients. These

formulas assume U and V are unsigned bytes

[51, [7].

7- the Fuzzy C-means Algorithm:

In this section we briefly review the
fuzzy c-means algorithm [8], for a thorough
overview of objective function based fuzzy
clustering, for instance. Let us denote the
membership degree of datum x;€ X, j€E,...,1

{ n}, to cluster

c

pi€ P, i€} ,...1{, by u; €[ol, ]

Denoting the Euclidean distance by dg,we

minimize the objective function

Jm(PU; X)) = ZE ugs -cff,_—-(‘h..;u,_)

www.altariq.ps  gbiall 5 olaill (3 jall

R=Y+14075*(V-128) ..(1)
G=Y-0.455 *((U-120)-(0TI69 *(V-128)) .0
B=Y+LTTW*(U-18) ..}

¥ = R * 02000 + G * 0547000 + B+ 0014000 ()

U=R*40.1687%6 + G *- 0.331264 + B *0.500000 + 128 .05

¥ = R * 040000 + - o048 + B * - 0081312 + 12 Wff)

(7)

Iteratively subject to the constraints

c n
V‘Lijin:zﬂi.j=1: Vigggc:zm_j>0 (h

=1 J=1

...(8) In every iteration
step, minimization with respect to ; jand p, is
done
separately. The necessary conditions for a

minimum yield update equations for both

half-steps as follows

L] |:_.I' .P-x: i
Zk:]_ (Egct:? _P‘k )

..(9) And for the prototypes

"i'_l'.-

Eﬂ 1 'u'i:.__j-

..(10)

shows an example for an FCM clustering

m =

Figure 3

with c¢=7. the membership degrees are indi-
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cated by contour lines, the maximum over all
membership degrees is depicted
Figure 3 shows an example for an FCM

clustering with c=7. 8- RLE Algorithm:

now applying the RLE algorithm to each
component Y,U, and V. explains this algo-

rithm by used test numeric text.

featur attrbute

(o) FOM partition.

Example:100,20,20,20,20,30,40,255,40,4
0,40,40,40,40,10,10,10
Compressed text :100, # 20

4,30,40,255,# 40 6,10,10,10 9- The Decom-

pression Stage:

1-Retrieve the parameters of original image
weight and height the image, and number of
the clusters, and value of each cluster. 2-For
each components Y,U,V

* Read compressed files with RLE Algo-
rithm then apply decompressed algorithm to
produce Y,U,V components.

3-Conversion YUV color space to RGB

color space.

10 — The proposed system

www.altariq.ps g bl 5 olaill 3 Uall

The proposed system involved the fig-
ure 4, where used the BMP image 24 bit per
pixel, read the image with RGB color space
and then apply the compression algorithm
(the Fuzzy clustering algorithm and then
RLE algorithm )on the image after the image
from RGB color space to YUV color
space ,apply this system on three pictures and

comparison the result between them .

The Decompression Stage

Figure 4 the structure of proposed system.

ow the execution st ep of our work

11-Case study: 11-1-1 convert to YUV color
space Figure 5 explains the image RGB

color space in (a) and image YUV color space

in (b).

Figure 5 the image RGB and YUYV color space.
heT2-1-11

clustering Proce ss R e su It:
in this stage will apply the FCM on the
lenna picture,after making the YUV image
where table 1 explains the all parameters be-
fore the input to applying the FCM algorithm
In the end of the FCM algorithm the actual
number of the clusters is (25) clusters with
(22) iterations, as explained in Table 2, (7)
clusters have the same value as (192.9709).

(14) Clusters have same value as (56.8233),
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Read the RGB image

y

Convert the RGB color space

v

Apply the FCM Algorithm

v

Apply the RLE algorithm on
the Y,U and V components

!

but (4) cluster have different values of
(160.7186,102.8144,146.4812,128.3826)
Tablel: the parameters of the FCM Table2:

the values of the clusters in algorithm lenna

Now the value of each pixel must be com-

puted to result the final image, where in the

original image each pixel has membership
values equal to the number of clusters, we

make of maximum membership value of the
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pixel and this pixel matches with value of  After applying the FCM algorithm, now will
cluster with the same index of the member- applying the RLE algorithm on the Y , U and
ship value> V components. The table 3 Obtains the all

components before and after compression.

. table3: Obtains the all components before
11-1-3 RLE compression and compres- P

sion stages:

and after compression.

|
Symbol description Value The index of | The values of
cluster clusters centers
hm Width of the image 128 1 192.9709
wm Height of the image 128 2 192.9709
Size image | The size of image 128%128 & 0230
4 192.9709
Cmax The max number of the clusters | 30
5 160.7186
in the image
6 192.9709
Cmin The min number of the clusters 15
7 102.8144
in the image
8 192.9709
C The exact value of the number 25
9 146.4812
of the clusters
10 192.9709
M Limit the fuzzy value in the L5
. . 11 128.3826
member ship function
12 56.8233
exponent The minimum error value is 0.5
13 56.8233
accepted between the
member ship value in the 14 26810
current iteration and the 13 56.8233
previous iteration. 16 36.8233
maxiter The max value of the number 30 17 36.8233
accepted iterations 18 36.8233
19 56.8233
20 56.8233
21 56.8233
22 56.8233
23 56.8233
25 56.8233




11-1-4 Convertthelmageto RGB

Color Sp ace:

After the end of the FCM and making the

YUV segmented image then

this image is converted to RGB color
space.
11-2 The second c a se:

11-2-1 Convert to YUV

Color Space:

Figure 6 explains the image RGB color

space in (a) and image YUYV color space in
(b).

Figure 6 the image RGB and YUV

color space. 1 1 -2-he T 2 cluste ring

Pro ¢ ess :Result

After making the YUV image then we imple-
ment the FCM algorithm with parameters in

the table 4. Table 4:the parametersof the

\"% U Y
* 163 | 8| 16384 * 1638 | Be-
8 84 * 8 4 fore
bit bit bit
163 8116368 : 9907 | After
8 | 84bi * bit 8 bit
t
www.altariq.ps  gbiall 5 olaill (3 jall

FCM algorithm.
clusters with (10) iterations, as

explained in Table 5, (23) clusters have Table
5: the values of the clusters in the same value
as (76.60.43). (7) New York Cityl.
Clusters have same value as (230.8318), but
(4) cluster have different values of (191.684 ,
111.7449 , 136.5829 , 158.5767).

Now the value of each pixel must be
computed to result the final image, where in
the original image each pixel has member-

ship values equal to the number of clusters,

we make of maximum membership value of

the pixel and this pixel matches with value of
cluster with the same index of the membershi

value.

11-2-3 RLE compression
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and compression stages:

Value description Symbol
197 Width of the image wm
224 Height of the image hm

The size of image Size image
40 The max number of the clusters in the image Cmax
20 The min number of the clusters in the image Cmin
34 The exact value of the number of the clusters C
1.5 Limit the fuzzy value in the membership func- M
tion
0.5 The minimum error value is accepted between exponent
the membership value in the current iteration
and the previous iteration.
30 The max value of the number accepted itera- maxiter
tions

After applying the FCM algorithm, now  toYUV Color Space:

will applying the RLE algorithm on the Y, U Figure 7 explains the image RGB color space
and V components. The table 6 Obtains the

all components before and after compression. i (a) and image YUV color space in (b).

Table 6: Obtains the all components be- Figure 7 the image RGB and YUV
fore and fter compression. color space. 1 1 -3-he T 2 cluste ring Pro ¢
ess : Result

in this st ill apply the FCM on the pict
11-2-4ConvertthelmagetoRGBCo 1 This Stage Wit apply The on the pieture,

After making the YUV image ,where table 7

lo r Spa ce:
_ explains the all parameters before the input to

After the end of the FCM and making the YUV

applying the FCM algorithm.
clustering image then this image is converted

In the end of the FCM algorithm the actual num-
to RGB color space.

) ber of the clusters is (25) clusters with (25) it-
11-3 The third case: 11-3-1Convert
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The values of clusters | The index of clus- % U Y
centers ter 44128 * 8 44128 * 8 44128 * 8 Before
230.8318 1 bit bit bit
230.8318 D) 44006 * 8 43908 * 8 34730 * 8 After
191 68 3 bit bit bit
230.831 4
230.8318 5 erations, as explained in Table 8, (14) clus-
230.8318 6 ters have the same value as (38.9439). (6)
111.7449 7 Clusters have same value as (152.62),
230.8318 8 (2) Clusters have same value as
136.5829 9 (123.0017),but (2) clusters have different val-
230.8319 10 ues of (76.6755 , 105.4254).
158.5767 11
Now the value of each pixel must be

76.6043 12 ' ‘

computed to result the final image, where in
76.6043 13
76.6043 14 the original image each pixel has member-
76.6043 15 ship values equal to the number of clusters,
76.6043 16
76.6043 17
76.6043 18
76.6043 19
76.6043 20
76.6043 21
76.6043 22
76.6043 23
76.6043 25 . _

we make of maximum membership value of
76.6043 26
76.6043 7 Table 8 the values of the clusters in the pixel
76.6043 28 and this pixel matches with natural image.
76.6043 29 value of cluster with the same index of the
76.6043 30 membership value. Table 7: the parameters
76.6043 31 of th FCM algorithm .
76.6043 32
76.6043 33 11-3-3 RLE compression
76.6043 34 and COHlDI'GSSiOH stages:
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After applying the FCM algorithm, now will
applying the RLE algorithm on the Y , U and
V components. The table 9 Obtains the all
components before and after compression.

table 9: Obtains the all components reduce
size them obtain on before and after com-

pression. the size of Y reducing very

11-3-4 ConvertthelmagetoRGB

Co lo r Spa ce:

After the end of the FCM and making the
YUV segmented image then this image is

converted to RGB color space. 12-

Conclusions:

*Used the YUV color space because reducing
the time of three process to RGB compo-
nents, but when convert RGB to YUV color
space clustering on only Y, and U, V are in-
formation about image.

*In FCM algorithm the number of clusters
effect on the size of compression image,
where in lena image the number are 25 pro-
ducing high compression ratio but in NEW
YOURK image the number of clusters 34
producing low compression ratio.

In RLE algorithm, applying it on the Y,U,V
components to

largely, because the Y contains of the similar
pixels depending on the number of clusters.
*In using third image the PSNR is 31 com-
pressed with other papers where best paper
the PSNR IS 22 as exp,lianse in the table 10.
13-References: [1]- D."Ok™um T.," An Algo-

rithm For Image Clustering and Compres-
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Value | description Symbol
154 Width of the image wm
231 Height of the image hm
The size of image Size im
age

30 The max number of Cmax
the clusters in the
image

15 The min number of Cmin
the clusters in the
image

25 The exact value of C
the number of the
clusters

1.5 Limit the fuzzy M
value in the mem-
bership function

0.5 The minimum error expo-
value is accepted nent
between the mem-
bership value in the
current iteration
and the previous
iteration.

30 The max value of maxiter
the number ac-
cepted iterations

\% U Y

44128 * | 44128 * 44128 * | Before

8 bit 8 bit 8 bit

44006 * | 43908 * | 34730 * | After

8 8 8

bit bit bit
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The values of The index of
clusters centers cluster

152.62 1

152.62 2

152.62 3

152.62 4
123.0017 5
123.0017 6

76.67 7

152.26 8
105.4254 9
152.6261 10
93.0864 11
38.9439 12
38.9439 13
38.9439 14
38.9439 15
38.9439 16
38.9439 17
38.9439 18
38.9439 19
38.9439 20
38.9439 21
38.9439 22
38.9439 23
38.9439 25

sion", Paper, Turk J Elec Engin, VOL.13,
NO.1 2005, © TU'BI TAK ,2005. [2]-
H.Cheng ,"Document Image Segmentation
And Compression ", Thesis,PhD,1999. [3]-
M. Mohammadian (ED.)," A New Approach
For Compression Color Image using Neural
Network", CIMCA 2003 Proceeding /ISBN
170880684,Vienna-Austria. [4]- F. Hoppner,
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F. Klawonn, "A New Approach to Fuzzy Par-
titioning", Paper, Emden University of Ap-
plied Sciences, D-26723 Emden, Germany,
1999.

[5] --M. Lillesand, T. and Kiefer, RW.,
"Remote Sensing and Image Interpretation",
Handbook, 4th Ed, John Wiley and Sons, Inc.
USA, ISBN: 0471255157, 2001. [6]-http://
www.scholar.lib.vt.edu/ theses/available/etd-
6197-223641/ unrestricted/ch2.pdf. [7]-http://
media/files/dvi/

www.ldv.ei.tum.de/

vorlesung/z05_color_spa ces.pdf.

[8]- B. Balasko " Fuzzy Clustering and Data
Analysis Toolbox", Department of Process
Engineering University of Vesz-
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sion ", book, 31 Edition, Department of
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Rimshin VL. the main correspondent RAASN, Dr.Sci.Tech., professor
Moscow institute of a municipal services and construction)

Shubin L.L post-graduate student
Scientific research institute of building physics RAASN)

Design layouts of territorial planning of the
Russian Federation are developed on the
basis of engineering surveys results in com-
pliance with the requirements of technical
regulations and with due account of federal
programs in the field of state, economic,
ecological, social, cultural and national de-
velopment of the Russian Federation, provi-
sions on territorial planning of the docu-
ments on territorial planning of the con-
stituent parts of the Russian Federation,
documents on territorial planning of mu-
nicipal settlements as well as with due ac-
count of proposals of interested persons

The composition and way of elaboration
of design layouts of territorial planning of the
Russian Federation as well as the order of
submitting amendments into the designs are
established by the Russian Federation Gov-
ernment.

According to the provisions of the RF
Law "On the state secret" data on the loca-
tion, function, extent of completion, protec-

tion of special and particularly significant
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projects, their design, construction and op-
eration as well as allotment of land, sub-soil
assets and water areas for such projects con-
stitute the list of the state secret. That is why
the composition, order of preparation, order
of conciliation of design layouts of territorial
planning of the Russian Federation, includ-
ing maps (diagrams) of planned location of
projects of defense and security, the order of
submitting amendments into such docu-
ments, particularities of their publication are
established with due account of the provi-
sions of the legislation of the Russian Fed-
eration in the field of defense and legislation
of the Russian Federation on the State secret.
Design layouts of territorial planning of
the Russian Federation prior to their approval
should be submitted for agreement to State

authorities of the RF constituent parts.
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It should be noted that the rates on recon-
ciliation of the said designs established by the
Town planning Code are formulated, to our
opinion, not quite satisfactorily. Below it is
explained why.

According to P. 4, Cl. 11 of the Town
planning Code design layouts of territorial
planning of the Russian Federation prior to
their approval are subject to compulsory
agreement with the interested bodies of ex-
ecutive authorities of the RF constituent enti-
ties in the order established by Cl.12 of the
Town planning Code

But according to P.1 of Cl.12 of the Town
planning Code the design layout of territorial
planning of the Russian Federation is subject to
agreement with superior Executive authorities
of state power of the RF constituent entities in
cases when proposals in the design layout pre-
sume alteration of the existing or planned
boundaries (according to documents of territo-
rial planning of the RF constituent part) of
agricultural land, boundaries of natural areas
of preferential protection of regional signifi-
cance, boundaries of earth areas owned by the

RF entity, boundaries of units of cultural heri-
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tage, boundaries of zones of planned location
of capital construction projects of regional
significance. Also subject to agreement are
matters of location of capital construction pro-
jects of federal significance which may exert
negative effects on the environment of the ter-
ritory of the RF entity. Other matters cannot
be subject to agreement in connection with
elaboration of the design layout of territorial
planning of the Russian Federation.

The divergence in the juridical content of
the indicated Code seems quite evident.

First of all, the first case considers com-
pulsory reconciliation of design layouts of
territorial planning of the Russian Federa-
tion, in the second case the designs are sub-
ject to reconciliation only in case of two con-
ditions:

—if proposals in the designs presuppose
the alteration of existing or, in accordance
with the documents of territorial planning of
the Russian Federation constituent part,
planned boundaries of agricultural land,
boundaries of natural areas of preferential
protection of regional significance, bounda-

ries of earth areas owned by the RF entity,
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boundaries of units of cultural heritage,
boundaries of zones of planned location of
capital construction projects of regional sig-
nificance;

—if projects of capital construction of
federal significance which are supposed to be
allocated, may exert negative effects on the
environment of the territory of the Russian
Federation entity.

Secondly, in the first case the coordinat-
ing subjects are "the interested bodies of ex-
ecutive authorities of the Russian Federation
entities", in the second case such subjects are
"the superior executive bodies of state au-
thorities of the Russian Federation entity".

Part 1 CI. 17 of the Federal Law of Octo-
ber 6, 1999 Ne 184-®3 "On general princi-
ples of arrangement of lawmaking
(representative) and executive bodies of state
power of the Russian Federation entities"
sets out that the Russian Federation entity
should have a system of bodies of executive
authority headed by the superior executive
body of the state power of the RF entity, with

the chief of the superior executive body of

the state power of the RF entity at the head.
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"The interested bodies of executive
power of the Russian Federation entities"
may, therefore, include, e.g., bodies respon-
sible for formation of town-planning policy
in the Russian Federation entity or bodies
responsible for those activities which con-
cern the elaboration of the design layout of
territorial planning in the field at the federal
level. For example, the design layout of ter-
ritorial planning in the field of usage and
conservation of the forest fund of the Rus-
sian Federation might be agreed with Minis-
tries (departments, boards) of forest re-
sources of the Russian Federation entities.

Thus, the content of the notion
"interested bodies of executive power of the
Russian Federation entities" differs from the
content of the notion "superior executive
bodies of state power of the Russian Federa-
tion entities".

The Town-planning Code does not give a
commission to the RF Government to elabo-
rate the order of conciliation of design lay-
outs of territorial planning with interested

federal bodies of the executive power. But if

to interpret the Law literally, the mentioned

2008 || il 22l || Al daa |




designs should be conciliated only with supe-
rior bodies of the executive power of the RF
constituent parts (in cases established by the
Town-planning Code) and bodies of local
governments (which is discussed below).

The former Town-planning Code defined
clearly that designs of the General layout and
consolidated layouts should be elaborated
and conciliated in the order established by
the Russian Federation Government. In its
turn both the Key requirements to develop-
ment and conciliation of the General Layout
of settling on the territory of the Russian
Federation and the Key requirements to de-
velopment and conciliation of consolidated
layouts of town-planning and basic provi-
sions of consolidated layouts of town-
planning set out that the said draft documents
should have been agreed with the interested
federal bodies of executive power and re-
spective organizations on the matters within
their competence.

The newly adopted Town-planning Code
on the matter of conciliation of layouts of
territorial planning with interested federal

bodies of executive power indicates only
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documents of territorial planning, including
maps (schemes) of planned location of de-
fense and security projects.

At the same time it is difficult to con-
ceive a situation when the document elabo-
rated by a federal body of executive power
would not be submitted for agreement with
other interested federal bodies of executive
power. It is therefore necessary that the Rus-
sian Federation Government should amend
the Town-planning Code extending P. 12 CL.
11 with a rule of establishing an order of
conciliation of the design layout of territorial
planning of the Russian Federation. If this
rule is realized by default directly in the
document of the Russian Federation Govern-
ment which will establish the composition,
order of development an order of submission
of amendments into the mentioned design,
then formally that would be an infringement
of the provision of the Town-planning Code.

To our opinion, it is necessary to intro-
duce amendments into the Town-planning
Code specifying the order of conciliation of
the design layout of territorial planning of

the Russian Federation.
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Thus, design layouts of territorial plan-
ning of the Russian Federation should be
conciliated with superior bodies of the ex-
ecutive power of the Russian Federation con-
stituent part (in circumstances enumerated
above) and with bodies of local government
administration.

The time of reconciliation of the design
layout of territorial planning of the Russian
Federation should not exceed three months
since the day of its submission to the superior
executive bodies of state power of the Rus-
sian Federation constituent parts with regard
to the territories of which the design layout of
territorial planning was elaborated or on the
territory of which the planned project of capi-
tal construction of federal significance may
exert a negative effect.

If a consolidated conclusion from the supe-
rior executive body of state power of the RF
constituent part on the design layout is not re-
ceived in due time, then this is considered as an
agreement of the said body of state power of
the RF constituent part on the design layout of

territorial planning of the Russian Federation.
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The superior executive body of state
power of the Russian Federation constituent
part should send the design layout of territorial
planning of the Russian Federation to bodies
of local government administration of munici-
pal settlements with regard to which territories
the design has been elaborated.

Local government bodies consider the
design layout of territorial planning of the
Russian Federation from the point of view
that the proposals of the design layout take
into account the provisions on territorial
planning set out in the documents of territo-
rial planning of municipal settlements, that
the rules on land utilization and land devel-
opment are taken into account, proposals on
alteration of boundaries of land areas owned
by the municipal settlement. Also subject to
agreement are matters of location of capital
construction projects of federal significance
which may exert a negative effect on the en-
vironment of the territories of municipal set-
tlements.

The maximum time of considering the
design layout of territorial planning of the

Russian Federation cannot exceed 30 days

2008 || il 22l || Al daa |




since its receipt. If the conclusion from the
bodies of local administration is not received
in due time the design layout of territorial
planning of the Russian Federation is re-

garded as agreed with those bodies.

The superior body of state power of the RF
constituent part elaborates a summary conclu-
sion on the basis of conclusions of local ad-
ministration bodies for the design layout of
territorial planning of the Russian Federation
which may include a statement on agreement
or disagreement with the design layout of ter-
ritorial planning of the Russian Federation
substantiating the decision made.

If one or several RF constituent parts submit
summary conclusions containing statements
on disagreement with the design layout of
territorial planning of the Russian Federation
substantiating their decision, then during 30
days since the deadline for reconciliation of
such a design, a decision is passed on forma-
tion of a conciliation commission. The maxi-
mum time of work of the conciliation com-
mission cannot exceed three months.

The conciliation commission submits the fol-
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lowing documents on the results of its work:
1) a document on reconciliation of the design
layout of territorial planning of the Russian
Federation and the amended design layout of
territorial planning of the Russian Federation
prepared for approval. This material may
contain:
proposals to exclude from the design layout
of territorial planning of the Russian Federa-
tion the material on matters not conciliated
(also indicating them on the respective map
(or scheme) with an aim to fix the non-
conciliated matters till the moment of their
conciliation;
a plan of conciliation of the matters indicated
in CL. lof the current part after the layout of
territorial planning of the Russian Federation
is approved, by preparing proposals on insert-
ing respective amendments in such a layout;

2) Material in a text form and in the
form of maps (schemes) on the matters not
yet conciliated.

Basing on the documents and material
submitted by the conciliation commission a
decision is passed concerning approval of the

layout of territorial planning of the RF or on
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refusal of the design layout of territorial plan-
ning of the Russian Federation and asking for
its further elaboration and completion.

The order of conciliation of the design layout
of territorial planning of the Russian Federa-
tion, membership and order of work of the
conciliation commission are established by

the Russian Federation Government.

If the material on the non-agreed matters is
available the Russian Federation Government
may approve the layout of territorial planning
of the Russian Federation providing for loca-
tion of capital construction projects of federal
significance.

Layouts of territorial planning of the Russian
Federation containing maps (schemes) of the
planned location of defense and security pro-
jects are approved with due account of the
legislation provisions of the Russian Federa-
tion in the field of defense and legislation of
the Russian Federation on state secret.

Along with the process of conciliation, the
design layout of territorial planning of the
Russian Federation is submitted for public

discussion. The Town-planning Code fore-
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sees that the design layout should be pub-
lished in the way established for official pub-
lishing of statutory legal acts of the Russian
Federation. The design layout should be pub-
lished not later than three months prior to its
approval. Besides, the design layout of terri-
torial planning of the Russian Federation can
be placed on the official site of the Russian
Federation Government in the Internet.

Drafts of dispositions on territorial planning
and drafts of maps (schemes) available in the
layout of the territorial planning should be

published.

The interested persons have the right to sub-
mit their proposals concerning the published
designs.

Having been approved, the layouts of territo-
rial planning of the Russian Federation
should be published in the established order.
Within three days since their approval the
said layouts should be submitted to superior
executive bodies of state power of the Rus-
sian Federation constituent parts and local
administration bodies of municipal settle-

ments for which territories they had been in-
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tended.

Right holders of land areas and capital con-
struction projects, if their rights and legal in-
terests are infringed or might be infringed as
a result of approval of layouts of territorial
planning of the Russian Federation have the
right to bring the case before the court.
Bodies of state power of the Russian Federa-
tion, bodies of state power of the Russian
Federation constituent parts, bodies of local
administration, interested natural and legal
persons have the right of submitting propos-
als on amendments for the layouts of territo-
rial planning of the Russian Federation.
Within three months since the day of ap-
proval of such a layout the Russian Federa-

tion Government should elaborate and ap-
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prove the plan of realization of the layout of
territorial planning of the Russian Federation.
It should contain the following data:

1) The time schedule of elaboration of docu-
mentation on planning the territory to locate
capital construction projects of federal sig-
nificance, on which basis boundaries of land
areas for location of such projects are defined
and specified;

2) The time schedule of elaboration of design
documentation and the deadline of comple-
tion of capital construction projects of federal
significance.

3) The financial and economic feasibility
study for the implementation of the layout of

territorial planning of the Russian Federation.
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The influence for group of variables on the resistance to
failure of a material to a suddenly applied force. The test
measures the impact energy for aluminium A355 and A356
composites reinforced with SiC particles after the extrusion
process was investigated by the finite element method.
These variables are the percentage of liquid fraction. The
volume percentage of the SiC particles was 10%,15% and
20% percentage and the investigation is carried out at room
The results show that Impact energy de-
creases by increasing the volume fraction of particles.

temperature .

M. rshdan. Ibrahim

INTRUDICTION

A Composite in engineering sense is any ma-
terials that have been physically assembled to
form one single bulk without physical blend-
ing to foam a homogeneous material. The
resulting material would still have compo-
nents identifiable as the constituent of the
different materials [1]. One of the advantages
of composite is that two or more materials
could be combined to take advantage of the
good characteristics of each of the materials.
Composite materials will consist of two sepa-
rate components, the matrix and the filler.
The matrix is the component that holds the
filler together to form the bulk of the mate-
rial. It usually consists of various epoxy type
polymers but other materials may be used.

Metal matrix composite and thermoplastic
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matrix composite is some of the possibilities.
The filler is the material that has been im-
pregnated in the matrix to lend its advantage
(usually strength) to the composite. The fill-
ers can be of any material such as carbon fi-
ber, glass bead, sand, or ceramic. Composites
offer many advantages over other materials;
Stronger and stiffer than metals on a density
basis; Capable of high continuous operating
temperatures; Highly corrosion resistant; Tai-
lorable thermal expansion properties; Tun-
able energy management characteristics; Ex-
ceptional formability; Outstanding durability;
Corrosion Resistance.

Semi-solid metal forming processes are of
large industrial interest for the production of
various components because they have ad-

vantages over casting, forging and powder
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metallurgy techniques, such as reduction of
macro-segregation, reduction of porosity, low
forming efforts and possibility of near-net
shape forming etc[2]. In the semi-solid extru-
sion, because the material of the semi-solid
state flows out only through a die exit, the
flow and deformation of material is con-
strained. The flow and deformation of the
semi-solid alloy studied in the investigation
at changing initial liquid fraction, angle of
die and reduction in area [3]. A computer
simulation or a computer model is a com-
puter program that attempts to simulate an
abstract model of a particular system. Com-
puter simulations have become an useful part
of mathematical modeling of many natural
systems in physics (Computational Physics),
chemistry and biology, human systems in
economics, psychology, and social science
and in the process of engineering new tech-
nology, to gain insight into the operation of
those systems. Traditionally, the formal mod-
eling of systems has been via a mathematical
model, which attempts to find analytical so-
lutions to problems, which enables the pre-
diction of the behavior of the system from a
set of parameters and initial conditions. Com-
puter simulations build on, and are an useful
adjunct to purely mathematical models in sci-
ence, technology and entertainment. Finite

element analysis (FEA) is a computer simula-
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tion technique used in engineering analysis.
It uses a numerical technique called the finite
element method (FEM). There are many fi-
nite element software packages, both free and
proprietary [8,9].

The present work is devoted to study the
effect of the extrusion process parameters on
the impact energy of A355 and A356 alloy
reinforced with different weight percentages
of silicon carbide particles. This study made
by simulating this process using computer
software based on the finite element, after
validated all software by comparing the pre-
dicted results from this software with the ex-
perimental results. The wvalidation process
done by using simulation model prepared by
tin-lead alloy reinforced with silicon carbide
particles.

Experimental Work

In this section, experimental processes have
been explained to validate the finite element
software (Impact dynamic program version
0.7.1). SiC particles with different percents
of volume fractions (10,15and 20) percent is
used as reinforcing particles for the produc-
tion of particle reinforced Pb-Sn alloy matrix
composites. Particle was mixed by stirrer in
the liquid alloy, and then poured into dies to
solidify composite specimens. The specimens
were extruded at temperature ranging from

247 to 308 OC. All extruded specimens had
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an initial diameter of 20 mm, final diameters

of 16 mm and 12 mm after extrusion with

0,6
reduction in area of ratios 20% and 40%. A 2% & mpact
> 04
schematic view of the apparatus involved in 5 . __ (ej‘)ergy
g 03l |
this process is presented in figure (1). Charpy g 021 —
. o . 01
(simple-beam) subsize impact test specimens .
. . Matri ix/10% ix/15% ix/20%
were prepared from the casting. The speci- e e S
. . Alloy T
men of Charpy test have a dimension yope
55x10x10mm and have a notch machined b
across one of the larger faces, the impact en-
ergy reported is the average of two readings. 06
= 0.
Figure (3-6) shows the impact energy of the 509
5 04 O Impact
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Finite Element Modeling

To use the finite element software a valida-
tion process are made by applying this soft-
ware on the Pb-Sn alloy matrix composites
reinforced with different volume percents of
SiCp to predict the deformation and tensile
behaviour. The predicted results and the ex-
perimental results then compared to validate
the software. , Impact dynamic program ver-
sion 0.7.1 simulated the impact tests. In
simulation process the program input were
the specimen geometric, alloy type and SiC
weight percent. The output is the impact en-
ergy (J) in each case. The predicted impact
energies at different alloy kinds show a good
agreement with the experimental impact en-
ergies figure (2) represent the relation be-
tween the experimental and predicted impact

energies. This result is consistent with that

resulted by Hoffman et al [4]. They proved
that the prediction for the impact of the rein-
forced metal matrix composites by different
finite element analysis codes was consistent

with experimental data.

Impact tests simulation for A355

In the investigation, Impact dynamic program
version 0.7.1 simulated the impact tests for
A355 reinforced with different weight per-
centage of SiC particles. In simulation proc-
ess the program input were the specimen
geometric, alloy type and SiC weight percent.
The output is the impact energy (J) in each
case. The results show that the impact energy
decreases by increasing the volume fraction.
The extrusion process improves the impact

energy of the composites. Figure (3-5) repre-
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sent the predicted impact energy for A355

reinforced with different weight percentage

of SiC particles.
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Figure (3): Variation of impact energy for
A355 with volume fraction (as cast and as

extruded) at liquid fraction 65%.
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Figure (4): Variation of impact energy for
A355 with volume fraction (as cast and as

extruded) at liquid fraction 45%.

Impact tests simulation for A356

Impact dynamic program version 0.7.1 simu-
lated the impact tests for A356 reinforced
with different weight percentage of SiC parti-
cles. In simulation process the program input
were the specimen geometric, alloy type and
SiC weight percent. The output is the impact
energy (J) in each case. The results show that
the impact energy decreases by increasing the
volume fraction. The extrusion process im-
proves the impact energy of the composites.
Figure (6) represent the predicted impact en-
ergy for A356 reinforced with different
weight percentage of SiC particles

B3 As
cast
B Extrud|

alloy

fhpdete ferbep ~

Volume fraction

Figure (5): Variation of impact energy for
A355 with volume fraction (as cast and as

extruded) at liquid fraction 75%.
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Figure (6): Predicted impact energy of
A356
at liquid fraction 65%
at liquid fraction 45%
at liquid fraction 75%
Discussion

The results obtained from the finite element
modelling of the behaviour of A355 and
A356 alloy matrix composites for the effects
of the percentage of liquid material. The in-
vestigations shown that the impact energy of
the composites less than the base alloy. Many
investigators [5,6,7] showed that the effect of
volume fraction of the reinforcement parti-
cles in the percentage of the impact energy of
the composites. The results of the finite ele-
ment simulations for Pb-Sn alloy matrix
composites show good agreement with the
experimental results . This result is consistent
with that resulted by Chen J.M. et al. [5].
They proved that the prediction for the me-
chanical properties of the reinforced metal
matrix composites as cast and as extruded by

www.altariq.ps  gbiall 5 olaill (3 jall

finite element simulation revealed good

agreement with experimental data.
Conclusions

This investigation on the extrusion of parti-
cle reinforced aluminum alloy was conducted
by using finite element conclusions can be
summarized as follows:

1. Very good agreement is obtained be-
tween the predicted values from neural
network modeling and experimental re-
sults for the Pb-Sn alloy matrix compos-
ite.

2. Impact energy decreases by increasing
the volume fraction of particles.

3. The highest impact energy value was ob-
tained at 10% SiC .

4. The highest impact energy value was ob-

tained when the liquid fraction was 55%
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Simulation of Settling, Casting Fluidity and
Solidification of Aluminum SiC Particle Composites

Eman Ebrahim Mohamed Nassar

The influence for group of variables on aluminium A355 and A356 composites
reinforced with SiC particles after the extrusion process was investigated by the
finite element method. These variables are the percentage of liquid material and
the ram speed, die angle and the reduction percentage in the area. The volume
percentage of the SiC particles was 10%,15% and 20% percentage and the investi-
gated made at room temperature ,150 OC and 300 OC. The results show that the
ram speed increased with the increasing in the liquid fraction and decreasing in
the die angle and reduction percentage, the results show also that the porosity per-
centage decreased and the mechanical properties improved

Introduction

Metal Matrix Composites (MMCc) exhibit
a combination of properties not found in
monolithic metals. The addition of high
modulus fibers , particles, nodules or whisk-
ers to conventional alloys can result in favor-
able changes in strength, elastic modulus,
wear resistance, creep resistance, coefficient
of thermal expansion and fatigue life. In ad-
dition, although second phase additions can
result in a loss of tensile ductility, lower frac-
ture toughness, and an increase in density,
specific properties of the composites are usu-
ally improved enough to provide consider-
able weight savings potential in load bearing
and high temperature applications. In particu-
lar, they offer widespread potential due to
their essentially isotropic properties and sub-
stantially improved strengths and stiffness
compared to unreinforced alloy [1-3]. Alumi-
num-silicon metal matrix particulate compos-
ites are attractive for these applications be-
cause they exhibit unusual combinations of
structural, physical thermal properties, low

density, low thermal expansion, high
modulus and strength, and good creep and
wear resistance [4]. Semi-solid metal forming
processes are of large industrial interest for
the production of various components be-
cause they have advantages over casting,
forging and powder metallurgy techniques,
such as reduction of macro-segregation, re-
duction of porosity, low forming efforts and
possibility of near-net shape forming etc. In
the semi-solid extrusion, because the material
of the semi-solid state flows out only through
a die exit, the flow and deformation of mate-
rial is constrained. The flow and deformation
of the semi-solid alloy studied in the investi-
gation at changing initial liquid fraction, an-
gle of die and reduction in area [5-7]. A com-
puter simulation or a computer model is a
computer program that attempts to simulate
an abstract model of a particular system.
Computer simulations have become an useful
part of mathematical modeling of many natu-
ral systems in physics (Computational Phys-
ics), chemistry and biology, human systems
in economics, psychology, and social science
and in the process of engineering new tech-




predicted result *

. Tensile properties of(Pb-Sn) unreinforced

Test temperature Condition U.T.S (MPa) Y.S. (MPa) % Elong
As-cast 34 | 341" 23 | 2417 18.2 18.8"
Room temperature
Extruded 47 | 48.3° 27 |28 23.7 24.2"
100 C As-cast 42 (442 30 [ 311 15.2 16.3"
Extruded 49 | 50.17 35 | 361 15.1 21.1

Tensile properties of(Pb-Sn) reinforced with 10% wt SiCp

Test temperature Condition U.T.S (MPa) Y.S. (MPa) % Elong.
As-cast 39 | 40.3° 29 | 302 165 | 16.9"
Room temperature
Extruded 42 | 429 24 | 251" 19.3 | 20.3
As-cast 30 | 31.2° 17 | 17,3 142 | 154"
100 C
Extruded 37 | 383" 14 | 153 12.7 | 10.6"
Tensile properties of(Pb-Sn) reinforced with 15% wt SiCp
Test temperature Condition U.T.S (MPa) Y.S. (MPa) % Elong.
As-cast 27 | 23.7° 20 | 20.1° 143 | 14.9
Room temperature
Extruded 36 | 27.8 16 | 169 16.1 | 16.7
As-cast 21 | 19.2° 12 | 129 163 | 17.3
100 C
Extruded 39 | 2247 15 | 156 174 | 18.1"
Tensile properties of(Pb-Sn) reinforced with 20% wt SiCp
Test temperature Condition U.T.S (MPa) Y.S. (MPa) % Elong.
As-cast 23 17 |17.8 10.7 11.2°
Room temperature
Extruded 27 13 | 1417 16.2 17.3"
As-cast 18 10 |11.3 17.4 18.7°
100 C
Extruded 21 12 | 135 19.3 19.8"

Tablel: The experimentally and predicted tensile

nology, to gain insight into the operation of
those systems. Traditionally, the formal mod-
eling of systems has been via a mathematical
model, which attempts to find analytical so-
lutions to problems, which enables the pre-
diction of the behavior of the system from a

properties of Pb-Sn alloy matrix composites

set of parameters and initial conditions. Com-
puter simulations build on, and are an useful
adjunct to purely mathematical models in sci-
ence, technology and entertainment. Finite
element analysis (FEA) is a computer simula-
tion technique used in engineering analysis.




It uses a numerical technique called the finite
element method (FEM). There are many fi-
nite element software packages, both free and
proprietary [8-11]. An artificial neural net-
work (ANN), often just called a "neural net-
work" (NN), is an interconnected group of
artificial neurons, that uses a mathematical
model or computational model for informa-
tion processing based on a connectionist ap-
proach to computation. In most cases an
ANN is an adaptive system that changes its
structure based on external or internal infor-
mation that flows through the network [12].
The present work is devoted to study the ef-
fect of the extrusion process on the mechani-
cal properties of A355 and A356 alloy rein-
forced with different weight percentages of
silicon carbide particles. This study made by
simulating this process using computer soft-
ware based on the finite element and artificial
neural techniques, after validated all software
by comparing the predicted results from this
software with the experimental results. The
validation process done by using simulation
model prepared by tin-lead alloy reinforced
with silicon carbide particles.
Experimental Work

In this section, experimental processes have
been explained to validate the finite element
software (JL Analyzer). SiC particles with
different percents of volume fractions
(10,15and 20) used as reinforcing particles
for production of particle reinforced Pb-Sn
alloy matrix composites. Particle was mixed
by stirrer in the liquid alloy, and then poured
into dies to solidify composite specimens.
The specimens were deformed at temperature
ranging from 247 to 308 0C. All extruded
specimens had a diameter of 20 mm before
extrusion and had a final diameter of 16 mm
and 12 mm after extrusion with reduction
ratio in area 20% and 40%. Table 1 shows
the tensile properties of the specimens; Fig-
ure 1 shows the_effect of liquid fraction on
ram speed at different die angles.
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Finite Element Modeling
To use the finite element software a valida-
tion process are made by applying this soft-
ware on the Pb-Sn alloy matrix composites
reinforced with deferent volume percents of
SiCp as cast and as extruded to predict the
deformation and tensile behaviour. The pre-
dicted results and the experimental results
then compared to validate the software.
In Extrusion

A finite element code JL analyzer simula-
tion simulated extrusion process. JL Ana-
lyzer Engineering solution, developed to
analyze the two-dimensional plastic deforma-
tion. Finite element simulation performed for
each combination of variables to predict the
ram speed in extrusion process in each case.
Predicted results from JL analyzer soft ware
illustrated in figure 1. The investigations
proved that results of the finite element simu-
lation for extrusion of semi solid alloy re-
vealed a good agreement with experimental
results.
Tensile Tests

Tensile tests ware simulated also by JL
Analyzer Engineering solution. In tensile test
simulation, the specimen is presumed to
drawn axially through two jaws. The jaws
were forces. Two temperatures (room tem-
perature and 1000 C) and two cases for the
material (as cast and as extruded) were con-
sidered in the finite element model simula-
tions. Predicted results for the Pb-Sn alloy
matrix composites reinforced with SiC parti-
cles with deferent weight percents were sum-
marized in table 1.The results of the finite
element simulations show good agreement
with the experimental results.
Neural Network Modeling

To use the neural network software a vali-
dation process are made by applying this
software on the Pb-Sn alloy matrix compos-
ites reinforced with deferent volume percents
of SiC particles as cast and as extruded to
predict the wear behaviour. The predicted
results and the experimental results then
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compared to validate the software.

In this investigation, the wear rate studied
by using a neural network software (EasyNN
-plus). EasyNN-plus grows multi-layer neu-
ral networks from the data in a grid. The neu-
ral network input and output layers created to
match the grid input and output columns.
Hidden layers connecting the input and out-
put layers grown to hold the optimum num-
ber of nodes. Each node contains a neuron
and its connection addresses. The whole
process is automatic. The grid is produced

manually using the EasyNN-plus editing fa-
cilities. The neural networks learn the train-
ing data in the grid and they can use the vali-
dating data in the grid to self validate at the
same time. The input or independent vari-
ables are the applied pressure in MPa, SiC
weight percentage and the temperature in de-
grees. The output is the wear rate in milli-
grams per meter figure 2 shows the relation
between the experimental and predicted wear
rate results at deferent temperatures

4 Experimentally Results Predicted Results
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Figure 1: Relation between liquid fraction,
die angle and ram velocity for (Pb-Sn) alloy
matrix composites at different reduction ar-
eas for the Measured values and Predicted
values.

Mechanical tests simulation for A355 and
A356

In this section the validated simulation soft-
ware were used to predict the mechanical
properties of A355. Finite element code JL
analyzer simulated Extrusion process for
A355 and A356 alloys. Finite element simu-
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lation performed for each combination of
variables to predict the ram speed in extru-
sion process in each case, soft ware assumed
that the ceramic particles distributed uni-
formly in the composite. Predicted results
from JL analyzer soft ware illustrated in fig-
ure 3 for A355 alloy and figure 4 for A356.
In the simulation process, the extruded speci-
mens had a diameter of 20 mm before extru-
sion and the percentage of reduction in area
was 20% and 40%.
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Figure 3: Relation between liquid fraction, die angle and ram velocity for

A355 alloy matrix composites at different reduction areas.
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Tensile Tests
JL Analyzer Engineering solution simulated
the tensile tests for A355 and 356 as cast and
as extruded. In tensile test simulation, the
specimen assumed to drawn axially through
two jaws. The jaws defined as forces. Three
temperatures (room temperature, 150° and
300%). Predicted results for A355 and A356
reinforced with SiC particles with deferent

sl

www.altariq.ps  gobdall 5 olaill 3 )

weight percents were summarized in table 2

and 3 respectively.
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Tensile properties of A355 unreinforcrd
Y.S.
Test temperature Condition U.T.S (MPa) (MPa) %Elong.
Room temperature As-cast 226 140 2,3
Extruded 233 166 3,5
150 C As-cast 251 150 1,9
Extruded 250 141 2,8
300 C As-cast 202 120 4,2
Extruded 229 133 3,7
Tensile properties of A355 with 10% wt SiCp
Y.S.
Test temperature condition U.T.S (MPa) (MPa) %Elong.
Room temperature As-cast 234 136 1,6
Extruded 242 128 2,5
150 C As-cast 222 105 2
Extruded 234 131 1,5
As-cast 179 100 5,1
300 C Extruded 218 121 4,7
Tensile properties of A355 reinforced with 15% wt SiCp
Y.S.
Test temperature Condition U.T.S(MPa) (MPa) % Elong.
Room temperature As-cast 223 134 1,4
Extruded 238 124 1,9
150 C As-cast 215 95 2
Extruded 230 111 3.2
300 C As-cast 152 72 52
Extruded 164 97 4,9
Tensile properties of A355 reinforced with 20% wt SiCp
Y.S.
Test temperature Condition U.T.S (MPa) (MPa) % Elong.
Room temperature As-cast 214 127 1,2
Extruded 227 115 1,8
150 C As-cast 207 90 1,9
Extruded 215 105 2,4
300 C As-cast 141 59 5,3
Extruded 153 81 4,6




Tensile properties of A356 unreinforced

Y.S.
Test temperature Condition U.T.S (MPa) (MPa) % Elong.
As-cast 255 170 14,2
Room temperature Extruded 297 192 19,3
150 C As-cast 283 208 11,1
Extruded 281 200 11,3
300 C As-cast 188 163 26,2
Extruded 208 171 29,2
Tensile properties of A356 reinforced with 10% wt SiCp
Y.S.
Test temperature Condition U.T.S (MPa) (MPa) % Elong.
As-cast 259 220 10,2
Room temperature Extruded 282 187 11,5
150 C As-cast 227 130 11,8
Extruded 281 153 18,1
300 C As-cast 165 73 24,1
Extruded 237 93 27,2
Tensile properties of A356 reinforced with 15% wt SiCp
Y.S.
Test temperature Condition U.T.S (MPa) (MPa) % Elong.
Room temperature As-cast 245 155 8,3
Extruded 267 164 11,5
150 C As-cast 167 83 11,7
Extruded 174 97 18,1
300 C As-cast 183 63 25,1
Extruded 213 84 28,8
Tensile properties of A356 reinforced with 20% wt SiCp
Y.S.
Test temperature Condition U.T.S (MPa) (MPa) % Elong.
Room temperature As-cast 230 137 7.3
Extruded 243 144 13,7
150 C As-cast 145 66 12,9
Extruded 151 83 15,6
300 C As-cast 163 55 29,7
Extruded 179 76 24,7




Wear Rate cilities. The input or independent variables
In this investigation, A355 and A356 wear are the applied pressure in MPa, SiC weight

rate were predicted by using a neural network % and the temperature in degrees the pre-

software (EasyNN-plus) at two temperatures dicted results illustrated in the figure 5 and

(100°C and 200°C). The grid produced figure 6

manually using the EasyNN-plus editing fa-
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Figure 6: wear rate of A355 alloy reinforced with different weight percentage of SiC particles at
100 °C and 200 °C
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Discussion

The results obtained from the finite element
modelling of the behaviour of A355 and
A356 alloy matrix composites for the effects
of the percentage of liquid material and die
angle and reduction percentage in the area on
the ram speed. The result showed that the
ram speed increased when:
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eThe die angle and the percentage of the re-
duction in area decrease. That result from the
liquid phase flows heavily for the free sur-
face due to the contact force acting on the
specimen from the die.

Liquid fraction percentage increase. That
result from the liquid phase flows easily
for the free surface due to the contact
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force acting on the specimen from the

die.

The previous result is consistent with that
noticed by O. P. Grover and U.C. Jindal [13].
They proved that the liquid fraction percent-
age, the die angle and the reduction percent-
age effected in the ram speed in the extrusion
of semi solid composites. Mechanical results
for composites show that the yield strength of
matrix as cast and as extruded decreases with
further increase in volume fraction of rein-
forcement, B. S. Majumdar and A. B. Pandey
[14] have found good agreement with this
results. The results also show that ultimate
tensile strength decreases when the tempera-
ture increases, but the yield strength in-
creases at high temperatures.

Mechanical results revealed that the hot de-
formation process (extrusion) improving the
strength. These improvements result from the
reduction in the grain size and reduction in
the porosity at room temperature and causes
redistribution of SiC particles clusters in a
more uniform distribution of the SiC parti-
cles ,but at 100 °C the extrusion had no effect
in ductility for the composites and unrein-
forced alloy specimens had no differences in
the value at high temperature. More uniform
distribution in the extruded specimens re-
duced the wear rate. Similar observation of
the wear rate of the composites has been re-
ported by several investigators [15,16]. The
composites show a higher resistance to wear
as compared to the unreinforced alloy. The
results reveal that the resistance to wear of
the composites improved by increasing the
weight percent of the reinforcement of the
composites.

The results of the finite element simulations
for Pb-Sn alloy matrix composites show
good agreement with the experimental re-
sults . This result is consistent with that re-
sulted by Chen J.M. et al. [17]. They proved
that the prediction for the mechanical proper-
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ties of the reinforced metal matrix compos-
ites as cast and as extruded by finite element
simulation revealed good agreement with ex-
perimental data.

Neural network found successful in predic-
tion of wear results. This result is consistent
with that resulted by Necat altinkok et al.
[18]. They proved that the prediction for the
mechanical properties of the reinforced metal
matrix composites by using the artificial neu-
ral network revealed a good accord with ex-
perimental data.

Conclusions

This investigation on the extrusion of parti-
cle reinforced aluminum alloy was conducted
by using finite element and neural network
modeling, the principal conclusions can be
summarized as follows:

1. The addition of SiC particles to A355 and
A356 alloy matrix composites are im-
prove the strength of the alloy at room
temperature, up to 10% SiC, then the
strength decreases with further increase
in the weight percentage of the reinforce-
ment. Extruded composites generally fol-
lowed a similar trend but with relatively
higher values of strength.

2. extrusion process reduces the porosity
content of the as cast composites and
causes redistribution of SiC particles
clusters in a more uniform distribution of
the SiC particles

3. The tensile tests carried out at 150 °C, the
extruded composites showed gradual in-
crease in tensile strength with increasing
the weight percent of SiC particles up to a
value of 10%by weight. Further increase
in the weight % of particles resulted in
decrease in the strength.

4. Ram speed increased when the die angle
and the percentage of the reduction in
area decrease.

5. Ram speed increased when liquid fraction
percentage increase. That result from the
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liquid phase flows easily for the free sur-
face due to the contact force acting on the
specimen from the die.

6. Very good agreement is obtained between
the predicted values from finite element
simulation and experimental results for the
Pb-Sn alloy matrix composite.

7. Very good agreement is obtained between
the predicted values from neural network
modeling and experimental results for the
Pb-Sn alloy matrix composite.

8. The yield strength of matrix as cast and as
extruded decreases with further increase in
volume fraction of reinforcement
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JINTRODUCTION

The problem of synthesis of optimal
control consists in finding the control de-
pending on problem space vector of object.
Formally such problem has no decision
though real control systems in overwhelming
majority of cases work on a condition of ob-
ject, instead of on time. Usually at synthesis
of optimal control originally find an optimal
condition of system or optimal trajectories by
method of Lagrange [1] or the principle of
maximum of Pontryagin [2], and then build a
control system providing stabilization of sys-
tem near the optimal condition. The finding
of optimal control as function of problem
space by the principle of optimality [3] de-
mands the solution of Bellman equation
which is possible only for special cases, for
example for linear systems with square-law
functional.

The main complexity of construction of
numerical synthesis algorithms of optimal
control is that search of the solution to a
problem is necessary to perform on the space
of mathematical expressions. The solution of
a problem of synthesis is functional depend-
ence of control on values of problem space
vector, therefore at elaboration of algorithms
of the solution of a problem of synthesis it is
necessary to create the space of mathematical
expressions and to provide the search of solu-
tion in it.

In the present paper for this purpose we
use the new data structure, the network op-
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erator [4] that allows to represent mathemati-
cal expressions in the form of an integer ma-
trix. Thus, search of the solution of a prob-
lem of synthesis is carried out on space of
integer matrixes.

2PROBLEM STATEMENT

The following problem of optimal con-
trol is considered. The system of differential
equations which describes the dynamics of
the object is given

X = f(x,u)

x:[xl...xn]T

where is

u:[ul...um]T

Space vector,
X e n WE U c m
R", R

(1.1)
problem

is the control
m<n U

2 2

vector,

is the limited set.
Given performance functional

'y
J = [ fo(xle)u(o)ar

) (1.2)

t

where 1s the duration of control

process.
The initial state of the object

X(O)z x? = [xlo x,(l)]r
‘ (1.3)

Given the terminal state of the object
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x(tf)zxf :[xlf...x,{]r '

(1.4)
Synthesize a control system in the fol-
lowing form

u= g(x,q)
(1.5)
_ T
where 1 lgr---a1] is the vector of
parameters of control system, a< R', that
provides the next conditions
uelU
(1.6)
tr
J = jfo (x(t),u(t))dt — min
0
b
(1.7)
x(t f )— x/ ‘ <e
(1.8)
where & isa given small value.

The solution of the problem is function

u= g(x,q) . The form of this function is not

determined. Function glx.a) may be
nonsmooth and discontinuous. The only re-
quirement to the properties of g(x,q) is the

.. . , 10 c
condition of uniqueness, Vx e R", Qc

R = VqeQ exists the

unique
u=g(x,q)eU

We create the space of mathematical
expressions
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G =t (xa)i=1,1]
(1.9)
i
g'(xa) in the space G
distinguished by structure,
ve'(x,q)eG  Vg/(xq)eG

V(q = const

2

Functions
must be

, with

dx e [Rn, and

g'(x,q)zg/(x,q) i=#j .

(1.10)
We perform the search of mathematical

g'(xq)eG

expression and optimal pa-

~

rameters 1< R’. The first problem belongs

to the integer programming, the second prob-
lem belongs to the nonlinear programming.
Thus the problem of optimal control synthe-
sis belongs to the class of the combined pro-
gramming.

.2Network operator

To create the space of functional de-
pendences it is necessary to define some
bounded ordered sets. These ordered sets
contain items that are used in expressions.
Variable set is an ordered set which contains
components of problem space vector,

Vz(xl,...,xn) , v; € R, izl,_n .
(2.1)
Set of parameters is an ordered set

which contains components of vector of pa-
rameters,

C:(ql9-~,ql) q; € =1,

R!, '

(2.2)

Unary operations set is an ordered set

of functions or single-valued transformations
defined over a certain number set
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01 =(p1(2), p2(2)s-... o (2))

b

(2.3)

\2): - dye
where ,0,( ) R! R!, Vze R! Y
=>Y=p; (Z )
[Rl
Binary operations set is an ordered set
of binary functions or single-
valued transformations of two equal number
sets in one the same number set

i=1L,W

e.
r - . .
where is a unit element for binary opera-

. Xi
tions

Definition 2. Graphic notation of
expression is a notation of binary operation
that satisfies the following:

a) binary operation uses unary opera-
tions or appropriate unit element as its argu-
ment;

b) unary operation uses binary opera-

0, = (;(0 (z',z"), 71 (z’,z"),. s XV -1 (z',z")) tion, parameter or variable as its argument;

R (2.4)
e Zi(Z”Z"): R! x R! = R2 - R,
vz',z" e R, dve R! y:Xi(Z"Z”) ,
i=0,V-1

Definition 1. Program notation of
expression is a notation of unary or binary
operation that uses as its arguments items of
set of parameters, variables, unary or binary
operations.

Suppose that all binary operations used
in program notations possess the following

properties:
-commutativity;
Xi (Z"Z”)=Zi (Z"’Z’) Xi €0,
l:O,V—l, 2.5)
-associativity

Ai (Zi (Z"Z")’Zm): Zi (Z’,Zi (Z",zn,))

’

Xi €0y =0,V -1

, , (2.6)
-have a unit element
1 lepz)=%;(ze))=2 x;, €0y
ei € Rl i=0,V—1
2.7)
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¢) unary operation with equal parame-
ter or variable cannot be used as an argument
of binary operation.

Theorem 1. Any program notation can
be convert to graphic notation.

Proof. According to definition 2
graphic notation of expression is at the same
time a program notation. If program notation
differs from graphic one it means that one of
the following has taken place:

a) unary operation uses as its argument
unary operation;

b) binary operation uses as its argument
binary operation, parameter or variable;

¢) unary operations with equal parame-
ter or variable are used as arguments of bi-
nary operation.

Let us consider all possible differences
between program and graphic notations.

If unary operation uses as its argument

unary operation
Pi (/’j ("))

We should introduce binary operation
for example addition with unit element O.
Then we obtain

pi lp i (@)= 2500, 2o 0,0 i (@)

ZO (Z’,Z") = 4"

2

where
of addition.

is the operation
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If binary operation uses as its argument
binary operation, parameter or variable for
example

4oy @ nlbry )

We wuse identical unary operation.
[Tonyyaem crenymoimiee ypaBHEHUE:

1lp @btz la @ lala o)

P (Z ) =z . ) .
where is the operation of identity.
If unary operations with equal parame-
ter or variable are used as arguments of bi-
nary operation, for example

b7 (pi (), oy (a)) |

To convert the notation in graphic nota-
tion we should introduce additional unary
and binary operations,

P1 (Z):Z

where is the operation of identity,

! 14 ! "
Zo (Z s ) Zre is the operation of addi-
tion.

According to definitions 1 and 2 there
are not any other differences, except men-
tioned above, between program and graphic
notations.m

Graphic notation allows presenting an
expression in the form of oriented graph. The
number of nodes is equal to the number of
binary operations, parameters and variables
used in graphic notation. The source nodes
correspond to parameters or variables, unary
operations correspond to the edges. The edge
comes out the node that corresponds to the
argument of unary operation and comes in
the node that corresponds to the unary opera-
tion itself.

Using this method we get the graph of
the expression.

Consider an example. We have the fol-
lowing expression
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Y= oce_ﬁtsin(cot +0)

Define for this expression the sets of

V=)

variables ,

C= (oc,B,co,cp)

, unary

01 =lp, ()= 2py2) =sire,p3(2) = —2,py ) =7

and

parameters

operations

binary
02 = (XO(Z,,Z”) -~ Z”’Xl (Z’,Z”) _ Z’Z”)
Using these sets we get the program notation

y=1 (Ot,xl (94(93 (Xl (B,t)»,pz(xo(xl (‘”’t)’q’»»

We convert program notation to
graphic one using restrictions on graphic no-
tation according to theorem 1

y=xn (p1 (@), py (Zl (P4 (Zo (O’Pz (){1 (pl (8).py (t))»)'
P (Zo(pl (11 (pl (@), p, (t))’pl (¢)))))))

To create the graph of this expression
we should use one element from the set of
variables, four elements from the set of pa-
rameters and six binary operations, thus there
will be 11 nodes in the network operator.
Connect all nodes by edges that correspond
to unary operations and we shall get the
graph, pictured in Fig. 1.

We place numbers of binary operations
in the non-source nodes, numbers of unary
operations at the edges, elements of sets of
variables and parameters in the source nodes.
Numbers of nodes are depicted at the top of
each node.

operations

Definition 3. Network operator is a
directed graph with following properties:

a) graph should be circuit-free;

b) there should be at least one edge
from the source node to any non-source
node;

c¢) there should be at least one edge
from any non-source node to sink node;
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d) every source node corresponds to the
item of variable set or set of parameters;

e) every non-source node corresponds
to the item of binary operations set;

f) every edge corresponds to the item
of unary operations set.

Calculations based on network operator
consist of three steps. At the first step we
search for the node that has outcoming edges
and does not have incoming ones. At the sec-
ond step we perform unary and binary opera-
tions. Unary operation corresponds to the
outcoming edge from the found node. As the
argument of unary operation we use the value
in the node. Binary operation corresponds to
the node with incoming edge. As the first ar-
gument of binary operation we use either unit
element or the result of last calculation that is
saved in this node. As the second argument
we use the result of unary operation. At the
third step we delete the node and the edge
from the graph. We delete the found node if
it is not a sink node and has no outcoming
edge. We delete the edge if the unary opera-
tion was performed.

e We repeat the steps until only sink nodes
remain in network operator. The results
of calculations are in the sink nodes.

e Fig.l1 shows a directed graph, network
operator.

e To create a network operator the expres-
sion should be presented in the correct
notation.

e Let us number all nodes in the network
operator so that the number of source
node would be smaller then the number
of incoming node. It can easily be done
with the help of topology sorting since
network operator is a circuit-free directed
graph. An example of such sorting is
given at Fig.1. The number of node is
placed on the top of the node.

Let us examine an incident matrix of

A=la;| i,j=1L
the network operator [U] , DI TeE

If we sort the nodes as shown above we get
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the incident matrix A . In A replace off-
diagonal ones with the numbers of unary op-
erations that correspond to the certain edges,
and use numbers of binary operations for di-
agonal elements. Finally we obtain an integer
upper triangular matrix that is equal to the
network operator.

Definition 4. A network operator ma-
trix (NOM) is an integer matrix that has
numbers of binary operations in diagonal ele-
ments and numbers of unary operations in off
-diagonal ones. If we replace diagonal ele-
ments by zeros and nonzero off-diagonal by
ones we get the incident matrix that satisfies
properties a-c in definition 3.

NOM for network operator shown in
Fig.1 is the following

-

Il
SOOI OO
SOOI OOOO
SOOI ODDODOOO O
SOOI OOOO
SOOI OO O
eleoleoleolel ol Heolal S
SOOI O—LODOOO
eleleol oo lelel SelS
SO WODODDODODODOO
S RhONODOODODOOO
—— O OO OoO—O

We need to set some additional integer vec-
tors to define what source node corresponds
to the certain parameter or variable, and what
sink node corresponds to the result.

Vector of nodes’ numbers for variables

B T
b=[p...b,] L e

where d is the number of source node in
the network operator that corresponds to

X, i=1
. i 1 n
variable , ’

Vector of nodes’ numbers for parameters

S=[S1...S1]T
2.9)
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Sy . .
where ' is the number of source node in

the network operator that corresponds to pa-

q4; i= 1,_1
rameter , .
Vector of nodes’ numbers for result variables

_ T
d=[d...d, ] (2.10)

i is the number of the node that
. . — 1
corresponds to result Vi , P
To simplify the calculations and keep inter-
mediate results we introduce the node vector

7
z2=[z..2.] , where L is the number of
nodes in the network operator. Let us set ini-
tial values to the node vector.
Theorem 2. Suppose we have graphic nota-
tions of binary operations and a network op-
erator. The network operator is defined by

the NOM ¥= [WU] ,

where

i,j=1,L
J , vector of

=[by...5,]

nodes’ numbers for variables

SZ[SI...S]]T

, for parameters and for result

T
, =[d,...d,]
variables . Then these ele-

ments are enough to calculate the expression.
Proof. Let us set initial values of node vector

Vo ifi=hy, k=Ln
z(q 2, 1f1=s), j= =1/

Gy ifl'ef{bl,. .,b,,}qsp- -,S[} >

i=1,L

2

~

)%'(e'ﬁi’z) ==

b

e . ) .
where ¥ is the unit element for binary op-

. X
eration k .

ki) g alaill 5 jUal

www.altariq.ps &

b 4

Look through all elements of matrix , that
are over main diagonal. If , then
(i) _ (i-1) (O4U
z; = Xy | 2 ,p(//ij zZ;
i=L,L-1 j=i+lL
(L-1) . —
A 1= d =

We prove that , ke k=1,m ,

includes the results of calculations of expres-
sions for NOM. It is necessary to show that
all operations of graphic notations and the
order of brackets’ opening is kept.

i
For a nonzero element in network op-

b 4

erator the unary operation that corre-

(i)

that corresponds to node T are performed,
thus all operations in NOM will be done but
for node 1. According to topology sorting it
is a source node that has no relation to binary
operation.

Suppose that the arguments of any binary are

20, (0, (")

unary operations c-
cording to topology sorting the number of

sponds to edge and binary operation

k=v

node 7 with binary operation ,

should be more than the numbers of nodes i

and k . Edges that come from of nodes ‘

and k tonode  are unary operations
v , ki , that’s way J =1 and
j>k

. That means that unary operations are
done before the binary one.
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Assume that binary operation is an argument

. pk(Xp(Z’:Z”)) k:wij
of unary operation , ,

p=Vi , P<J . Then binary operation will
be performed before the unary operation. Ac-
cording to the algorithm binary operation

Yy - Z',Z”
Vi ( ) , will be performed for all non-

y,.#0 )

ki of NOM in row
and columns over column * , k<i .
Since the move to the next row is possible
only if all operations for upper rows are suc-
cessfully performed then operation

p, (252"

vij

zero elements

will be done only if all

Z( ZII )
. p\Vki(XWkk( ) ) k<i
unary operations "

are performed. These unary operations relate

to all edges that come in node . The se-
quence of unary operations calculation is
right.

All operations are calculated and the order of
brackets’ opening is kept and the expression
is correctly calculated by NOM.m

b

.3Principle of basis structure

To elaborate the algorithm of optimal control
synthesis we use the principle of basis struc-
ture [4, 5]. While solving the problems of
optimization firstly we set a basis solution
that is one of possible solutions, and then we
define its small variations and elaborate the
algorithm for the search of optimal solution
over the small variation space.

Define the following variations for network
operator:

a) replacement of unary operation on the
edge;

b) replacement of binary operation in the
node;

c) addition of an edge with a unary operation;
il plaill 3 U

www.altariq.ps &

d) deletion of the edge.
To present any variation it is sufficient to use
an integer vector of four elements.
Definition 4. Vector of variations is an inte-
ger vector of four elements
T
W= [Wl Wy Ws W4]

b

) . W, .
where is the number of variation, > is

the number of the node the edge comes out

Wy

w
of, ° is the number of the node the edge
W,
comes in,
nary operation.
All variations of network operator can be
Y= Vi ,j= ﬁ
done on the NOM [ "] , S5
that case the second and the third elements of
vector of variations consequently point to the
number of row and column in the NOM.

0 0
= [‘l’u]
Suppose we have the NOM ,

i,j=1,L

is the number of unary or bi-

, and vector of wvariations

w' =l d whh [ I
, then variation

0
is applied to NOM Y" and we get a new

1 1
¥ :[WU] i,j=1,L

NOM ) )
‘I’l _ Wl o ‘I’O
(3.1)
To perform variation of NOM we need to
0 1
copy Y"in ¥
1 0 —
\VU - Wl] l)] =1L
3.2)

We check the first element of vector of varia-
tions.
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1
=0
ir M , then we perform the replacement
of unary operation on the edge between
Wy .
, 1f the edge exists. If

1 1 1
v, ;=0 Vi 1 =™

Wh s W Wh s W
273 , then 2773 , other-
wise we do not perform any variations.

Wllzl

1
w
nodes 2y

If , then we perform the replacement

1
: . w :
of binary operation in the node 2 . Since
all non-source nodes correspond to certain
binary operation no additional checking is

1 1
Vo 1 ="

W2 ,W2

needed, . The third element

1
w3 | . .o
3 is not used for this variation.

w11:2

If , then we add an edge with a unary

1

. wy W% .
operation between nodes and , if the

1
v, =0
. W W3
edge exists. If , then
1 1
Vo 1 =W
2°"3
1 _
w] 3
If , we delete the edge between
1 1
%) w3 . ..
nodes and . This variation can be

performed only if more than one edge comes

1
w )
out the node 2 and comes in the node

1
w3
. We have to calculate the number of

1
. . w
nonzero off-diagonal elements in row 2

gkl 5 alaill
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and in column

!
W3_ 0

62 = Z 0 ‘Vl. Wl
i=1 W3

11
Wy W3

Each variation modifies one element in NOM

0 0
¥ . If we have two NOMs v "

i}.j:lJL . and T:[wl]] ’ i,j=1,L . of
equal size L , then the number of mis-
matched elements gives the number of varia-
tions to be done to get one matrix from the
other. The number of such variations is equal
to the distance between  matrices

G _wdo owlow?
Y=w'o...ow o¥ (3.4).

A4Genetic algorithm of control system
synthesis

To receive optimal solution we use a genetic
algorithm [5] and the principle of basis solu-
tion. At first we set the basis solution of a
synthesis problem. This solution can repre-
sent linear feedback coupling of observed
state space coordinates or any other solution
derived from common sense and experience
of control system developer.
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The basis solution described as matrix of net

O 0
- [‘I’y ]
operator:

Then we generate ordered sets of variation

i,j=1L

Wi (Wll’ ’Wll) i=1,H

vectors s ,
(4 . 1)
[W1 W2W3W4]T i=LH j=11
(4.2)
V=15
wi =lse]. 4.3)
wy =L +1)]
(4.4)
s Wi it wl =1or wl =L
wy = i i
L(L—w2 +1)§J+ wy, else @5
i = L+ EL i wl =1
! (7 +1)2], else ’ 4.6)
where 7 is a number of possible solutions

or population dimension, S is a random
evenly distributed number in the range of

[0’1) , I‘aJ is an integer part of number 4

Then we generate bit strings that define pa-
rameter part of chromosome

i _ |1
il

where

i
'Sp(c+d)]r i=1,H

b b

(4.7)
is a number of parameters, € s

bit number of integer part, is bit number

=l2e]  ionm

of fractional part , ,

j=Lplc+d ' 4.8)

wi i) .
For every chromosome ( & , I<i<H

, we determine functional values. To achieve
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this goal we construct matrix of net operator

for structure part of chromosome
wi= (w’1 w ) : .yl
T and basic matrix ¥
vi=wlo owlop?
4.9)
The parameter part of chromosome
i_ |0 i
° _51"‘Sp(c+d)]r 1<i<H
, , We con-

vert to a vector of parameters. To achieve
this goal we convert bit sting of Gray’s code

. 1 i
sl [b b C+d)r

to binary code ,
4.10)

pi = 1f( ~1)mod (c+d)=0
/ s’ @b’

1, else

=1, plc+d
J=LPETA) 4 1y)

Then from binary code we obtain the vector

l =[Qi---q;]T

of parameters ,
(4.12)

c+d

i _ c—j i
= 2.2 b +(k=1)c+d)
j=1 k=1,p

(4.13)

For every obtained matrix of net operator

i

i
¥" and vector of parameters 1 we calcu-
late the functional value
70 :FO(Wi’qi)
9
4.14)

From all these functional values we
find the minimum value

fl.o = min{FO (Wi,qi),i = I,H}
- i

4.15)
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where is a number of best solution or
chromosomes in the current population.

i Sil )

We choose two random solutions ( ’
s

, ’ and estimate the possibility of

their crossing. To achieve this goal we calcu-

late probability of crossing

0 0
Jii T
P =max —0,—0
Ty iy
(4.16)
We generate a random value
1 <
5¢€ [0’ ) . If terms <P are met then we

perform crossing. If crossing is met then we
choose random points of crossing for struc-
ture and parameter parts of chromosome

ks = |_(l + 1)‘tvj
’ 4.17)
by =Llote ) e

(4.18)
Then we construct new chromosomes

(WH+1,SH+1) (WH+2,SH+2)

b b

(WH+2,SH+3) (WH+4,SH+4)

2

b

(4.19)

T
H+1 _| 4 Ul i i
S =[S ...5 S oS
[ 1k, =17k, p(c+d):|

(4.20)
WH+2 _ Wi2
4.21)
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T
H+2 _| iy i i i
S =[5 ... A oS

[ 1 kp-1"k) p(c+d)}

(4.22)
gy H+3 Z(Wil,l Wikl inkg Wiz,l)
, 4.23)
Ha3 . . . . T
5 _| A 1 ] ¥
S I:SI ...Skp —lskp "'Sp(c+d):|
’
(4.24)
+4 1 k-1 i,k 1]
, (4.25)
Had . . . . T
+4 _ %) 1) 11 I
S —|:S1 ...Skp_lskp ...Sp(c_'_d)}
(4.26)

H+i _H+i
W ,S
For every new chromosome R

i=14 , we verify the probability of muta-
<
tion 5= Pm , Where Pm is set probability
Pm € [0’1]

of mutation, . While performing
mutation at first we find points of mutation
for parts of new chromosomes both structure
and parameter.

mg = I_(Z + I)Foj
, 4.27)
my = |_(p(C + d)+ l)ij .

(4.28)
(W H+i , SH +i )
In new chromosome ,

<i<4 . .
I<i<4 , if mutation is performed we ran-

H+i
W l

_ mg .
domly generate a variation vector in
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H+i

structure part and bit
part.
Then we calculate functional values for every
new solution
0 H+i  H+i| .
SH+i =F0(W ',q l) i=1,

9

in parameter

~

(4.29)

For every new solution we find the worst
chromosome in population that gives the
maximum value of suitability function. Then
we compare functional value for new solu-
tion and the worst functional value. If the
worst solution is worse than new one then we
substitute the worst solution for new one.
Thus for every new solution i.e. for four
times we do the following

fl.o = maX{FO(Wi,qi),i = I,H}
o

(4.30)
where t+ is a number of the worst chromo-
some in population
If
0 0
I > fH+i
+
4.31)
Then
Wi+ _ WH+i si+ :sH+i i:ﬁ
9 9 .
(4.32)

Then we repeat all steps of algorithm starting
from findings of the best solution (4.15) for

k » .
set number of times.

Then we substitute the basis solution for the

N G T ) .
best solution ( , found for this
time:

‘I’i— =Wi_’l o...owi—’1 o‘I’0

(4.33) ’
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(4.35)
Then we repeat all steps of algorithm (4.9) —
(4.35) for new basis solution.
We end all calculations when we perform for

¢ set number of times substitution of basis

o)
solution. The best solution ( ’

found in the end moment, is the result of al-
gorithm operation.

SThe synthesis of control system for
optimal airfield maneuver
Mathematical model of control object was
described by the following system of equa-
tions:

d_
dt?

+x2 l+s
djf R)()é )S( IM wrctg 42 C Sx5+arctg\
dt M x) M X, )
s _

dr

a, m(x%&kﬁmw %% E‘ﬁ*a“%

dxs  kou—xs
dt T,

b

>

X2

Xy . . .
' is the horizontal length, 1s

where

speed of horizontal length, is height of

X5

flight, 4 s speed of height of flight, is
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. “<u<ut
angle of attack, “ is control, ¥ “¥=H"

Other constants had the following values:

po =1,22 M = 60000 go =9,81

P=70000 S=220 ko=1

It was necessary to make synthesis of control

5

T, =15

Py .

) u=glx )
in the form of g( ’q) in order to exe-
cute a hitting of object from a given initial

X(O)

state on a given glissade

=y Joad

)

X{ geeesXy
where is given values.

The target accuracy on the glissade was de-
fined by the following functional:

X X X
J:x3—xf—i(x1—xf I Yl B S
37 1 S/

x5 2 xy

where © is weight coefficient.

For synthesis we used the principle of basis
solution for build of the genetic algorithm.

In consequence of the synthesis we obtained

the following control:
u , if z £ u "~

u = u v, if z 2 +
z , otherwise

where

=-sigm o+l sl

2
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v Xy x{
2= T — 7
Y ox g =3,5625

Lif a>0

gy =2,34375 8a)= {O, else

The synthesis was implemented with the fol-
lowing values of then given parameters:

A =1000 ut =0, u” =-0,1

x(0)=0  x(0)=201  x3(0)=3000
_ f_o

X4(0)= =25 X5 (O)— 0,1 xl

b b b

x =187 xf =2850 xf =-10
Results of simulation are presented on fig. 2,
3. The trajectory of flight in vertical plane
with non-optimal control system, which was
selected as the basis solution, is presented on
Fig. 2.

u ,if z<u~

u=3ut,if z>u*
z, otherwise

where
q f xzj; | f X4 Xy
z==5| 3 =X~ =X J|+q2 -
X3 x{ X2 x{

The trajectory of flight in vertical plane with
synthesized optimal control system is pre-
sented on Fig. 3.

The dashed lines on Fig. 2, 3 define the given
glissade. We see on figures that the synthesis
control system solves of the problem of hit-
ting on the given glissade for the given time.
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Fig. 2. The trajectory of aircraft flight in vertical plane with non-optimal control
system
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Fig. 3. The trajectory of aircraft flight in vertical plane with synthesized
optimal control system
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Fig. 4. The angle of attack with the optimal control system

The graphic of the angle of attack is pre-
sented on Fig. 4. We see on Fig. 4, that the
optimal control frequent changes the angle of
attack near the given glissade.

References

.1Alekseyev V.M., Tikhomirov V.M.,
Fomin S.V. Optimalnoe upravlenie. — M.:
Nauka, 1979. — 430 p.

2Pontryagin L.S., Boltyanski V.G,
Gamkrelidze R.V., Mischenko E.F. Mate-
maticheskaya teoriya optimalnykh processov.
— M.: Nauka, 1969. — 384 p.

.3Bellman R. Dinamicheskoe
programmirovanie. — M.: Inostrannaya litera-
tura, 1960 — 400 p.

A4Diveyev A.L, Sofronova E.A. Metod
geneticheskogo programmirovaniya dlya av-
tomaticheskogo podbora formul v zadache
structurnogo sinteza sistemy upravleniya.//
Trudy Instituta Sistemnogo analiza RAN.
Dinamika neodnorodnykh sistem/ Pod red-

www.altariq.ps  gbiall 5 olaill (3 jall

daktsyey chlena-korrespondenta RAN Yu. S.
Popkova. M.: ISA RAN, KomKniga. 2006.
Vyp. 10(1). P. 14-26.

.SDiveyev A.L., Sofronova E.A. Zadacha
structurnogo sinteza sistemy av-
tomaticheskogo upravleniya.// Vestnik Rossi-
yskogo Universiteta Druzby Narodov. Seria
Ingenernye issledovania. 2007, Ne 1. P. 48-
58.

.6Holland J.H. Adaptation in Natural and
Artificial Systems. Ann Arbor The Univer-
sity of Michigan Press, 1975.

2008 || p8lad 2ael || Al Ass |




SVINTSOV A., DSc, Professor

o
“-

HALABI SALEM MAHMUD, PhD, Professor

MALOYV A., PhD, Professor

A des colonnes, (mkis)

L'INFLUENCE DE'L'"HUILEDE GRAISSAGE

MINERALE SUR LE BETON ET LE BETON ARME

101,3

LY

7 4 81

BT ¥

60 =
40
20
]

= 3 Y., PhD, Professor

2 40 2 7329

Les structures en béton armé des
installations hydrauliques, des réservoirs,
des structures résistantes a la chaleur
etc..., sous l'influence agressive de 1'envi-
ronnement, sont en général calculées selon
des normes speciales. Ces normes sont de-
finies selon les changements des caractéris-
tiques de la matiére, a savoir la solidité et
la déformabilité. Ces changements sont
I’effet de I'influence de I'environnement.

Par ailleurs, il existe un nombre de
structures en béton armé dont 1'exploitation
doit se passer théoriquement dans des condi-
tions normales. Mais pour certaines raisons,
elles subissent l'influence agressive de l'en-
vironnement. Dans la plupart des cas, dans
les documents normatifs existent, les change-
ments des caractéristiques des maticres de
telles structures en béton armé ne sont pas
considérés.

Ces derniers temps, l'attention des
chercheurs est attirée par un des aspects d’u-

ne telle influence de l'environnement sur le
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béton et le béton armé. Les structures en bé-
ton armé telles que les dalles, les colonnes,
les fondations et les murs des ateliers, dans
plusieurs cas, sont intensément imprégnées
par les huiles minérales et les émulsions, uti-
lisées pour le graissage et le refroidissement
des pieces mécaniques. Cette imprégnation
s’observe aussi dans les réservoirs en béton
armé, utilisés pour la conservation des huiles
minérales, sur les traverses des voies ferrées
et dans les planchers des garages etc...

Les essais faites sur des modeles dé-
coupés dans des dalles huilées montrent une
solidité inférieure a celle des modéles décou-
pés dans des dalles non huilées. Tout cela
provoque des doutes sur la capacité porteuse
des structures huilées en béton armé.

Cependant, plusieurs ¢établissements
industriels sont reconstruits suite a des chan-
gements technologiques. Cela est souvent li¢
a l'installation de nouveaux équipements plus
lourd pour les recoupements affaiblis existant

en béton armé.
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Composition du béton de marque
"B30" - 1:2,5:3,5 avec E/C =0,56.

Apres 30 jours de conservation sous
une humidité de 90% et une température de
20°C, une partie des colonnes fiit soumise a
une compression axiale et la partie restante
divisée en deux parties; I’'une des deux par-
ties continua le durcissement aux conditions
fixées, ’autre partie fiit répartie dans des
réservoirs spéciaux contenants de l'huile mi-
nérale de graissage de la marque I-12. L'huile
minérale flit remplacée presque tous les 6
mois. Un mois platard, puis six, douze, dix-
huit, vinght-quatre et trente-six mois, des es-
sais de compression centrale fiit faites sur ces
colonnes. Les colonnes non trempées subi-
rent les méme essais dans la méme chronolo-
gie.

Apres trois ans d’inprégnation, délai
maximum fixée expérimentalement, une
baisse de vitesse de réduction de la résistance
du béton huilé¢ fit remarquée. Cela permet
de conclure que la capacité porteuse des
structures en béton armé, sous 1’effet d’huile
minérales, connait une baisse trés intense
pendant les trois premicres années.

Toutes les colonnes furent testées en
position verticale par une presse hydraulique
de capacité 250 t a la compression axiale. La
charge d'essai, appliquée a chaque étape, était
de 5 t, soit prés de 10% de la charge suppo-

aaliall g adaall 3 Ll
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La réduction de la solidit¢ du béton
huilé et de son adhésion avec I'armature sou-
levent des questions sur l'influence diminuti-
ve des huiles minérales sur la capacité por-
teuse des structures en béton armé.

La tache qui se formule est 1'é¢tude de
l'effet de I'imprégnation par I'huile de graissa-
ge minérale sur la résistance du béton et la
capacité porteuse des structures en béton ar-
mé, soumises a une compression axiale.

Pour un apport de solutions au proble-
me qui se pose, firent fabriquées des colon-
nes en béton armé hautes de 90 cm et de sec-
tion transversale carrée de dimensions 15x15
cm.

La féraille est constituée de quatre
barres d'acier A-II, a profil périodique et de
diameétre de 12 mm. Les barres longitudina-
les d’acier sont liées entre elles par des
étriers transversaux.

Dans la zones des supports, les étriers
sont distants de 50mm et dans la partie
moyenne de 100mm. Les treillis métalliques
sont ete disposés aux extrémités des colonnes
pour la prévention de froissements locaux.

Flrent fabriquées deux séries des co-
lonne-modéles en béton des classes "B20" et
"B30" avec le ciment Portland de classe de
résistance "500".

Composition du béton de marque

"B20" — 1:3:4 avec E/C =0,65.
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Classe de résistance "B20" Classe de résistance "B30"
L'age des Eprouvettes- Eprouvettes-
éprouvettes, prisme de Eprouvett.es’- prisme de E]:orouvett'es’-
. . prisme huilés o prisme huilés
mois contrdle (sec) Rb. MPa controle (sec) Rb. MPa
Rb, MPa ’ Rb, MPa ’
1 17,8 17,8 24 24
7 25,8 17,7 34,4 25
13 29,4 15,9 38,4 21,9
19 30,8 14,8 40,1 20,7
25 31,4 13,9 41,7 19,3
37 32 12,9 42,4 18,4

Tableaul. L'influence des huiles minérales sur la résistance des éprouvettes- prisme a la com-
pression

sée de destruction. La durée de ce test était de
15 minutes. Pendant ce temps furent fixées
les déformations longitudinales.

Ainsi furent définis le caractére du
développement des fissures et le caractere de
la destruction.

Au total, 60 colonnes (30 colonnes en

béton de marque "200" et 30 colonnes en bé-

ton de marque "300") furent testées a la com-
pression axiale.

Huit colonnes (4 colonnes en béton
huilé et 4 colonnes en béton sec) furent
éprouvés en vue de définir l'influence de 1'age
du béton avant la saturation sur leur capacité

porteuse. Ces colonnes avait une structure et

une composition du béton analogues aux tous

70
60
/\
50 A n i
T i I -
s 40
o
20 L —i —m
10
0
1 7 13 19 25 37

Age, mois

A Eprouvettes-prisme de ®=Eprouvettes-prisme
control (sec) Rb, MPa huilés Rb, MPa

== Eprouvettes-prisme de " Eprouvettes-prisme
control (sec) Rb, MPa huilés Rb, MPa

La courbe 1. L'influence des huiles minérales sur la résistance des éprouvettes- prisme a la
compression
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Classe de résistance "B20" Classe de résistance "B30"
L'age des colonnes, mois Colonnes de Colonnes Colonnes de Colonnes
control (sec) | huilées N,t | control (sec) | huilées N, t
N, t N, t

1 48,35 48,35 65 65

7 67,2 55 77,9 63,8

13 75,7 50,96 92,1 61,8

19 79,1 48,51 98,2 58,1

25 81 46,45 99,9 58,05

37 81,7 44,21 101,3 57,8

Tableau 2. L'influence des huiles minérales pour la capacité porteuse des colonnes en béton

armé. (La charge de rupture).

les autres mod¢les. La différence consistait 12pendant 30 mois).
en diverses conditions de conservation (7 Des modeles de prismes en béton
mois sous une humidité de 70 % et une tem- 10x10x30cm de méme composition furent

pérature de 20°C. Ensuite ces colonne furent fabriqués et testés parallelement.

placée dans des réservoirs dhuile I- Les résultats des expériences sont pré-

120

100

80

602

40

Charge de rupture N, t

20

0
1 7

13 19 25 37

Agt des colonnes, (mois)

== Colonnes de control " Colonnes huilées N,t 2 Colonnes de control ™= Colonnes huilées N, t

(sec) N, t

(sec) N, t

La coube?. L'influence des huiles minérales sur la capacité porteuse des colonnes en béton ar-

mé. (La charge de rupture).
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L'age des colon-

Classe de résistance "B20"

Classe de résistance "B30"

Colonnes de

Colonnes hui-

Colonnes de

Colonnes hui-

nes, mois control (sec) N, lées N. t control (sec) N, lées N. t
t ’ t ’
7 67,2 77,9
37 81,7 58,75 101,3 71,0

Tableau 3. L'influence de l'dge des colonnes avant la saturation en huiles minérales sur la
capacité porteuse des colonnes en béton armé. (La charge de rupture).

120

101,3
100 1

80 77.9

60
40

CGragecenypureN t

20

CTpoka 49 Ctpoka 50

L age des colonnes, mois

B Colonnes huilées N, t [J Classe de résistance B Colonnes huilées N, t
"B30" Colonnes de control

(sec) N, t

B Classe de résistance
"B20" Colonnes de control
(sec) N, t

Le graphique 3. L'influence de 1'dge des colonnes, avant la saturation en huiles minérales
sur la capacité porteuse des colonnes en béton armé. (La charge de rupture).

sentés dans les tableaux 1- 3 et par les cour-
bes 1-3.

L'analyse des résultats expérimentaux
permet de faire les conclusions suivantes:

.1L'influence de longue durée de

I'huile de graissage minérale sur les colonnes
en béton armé provoque la réduction de leur
capacité porteuse de 10 +~ 15 % de leur capacité
porteuse avant la saturation en huiles, et de 40-
50 % de la capacité porteuse - des colonnes -
d'age identique - se trouvant dans des condi-
tions normales.
2 Les colonnes agées de sept mois,
placées dans I'huile minérale connaissent une
réduction leur capacité porteuse, inférieure a
celle des colonnes d'age 1 mois, placées aussi

dans I'huile minérale. Ainsi, la capacité porteu-
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se des colonnes en béton armé fabriquées en
béton de la classe de résistance "B20" et "B30"
baisse de 12,6 % et 9,9%, aprés saturation par
I'huile minérale durant 30 mois.

Ainsi, l'age des colonnes en béton armé,
avant I'immersion dans l'huile de graissage mi-
nérale, exerce une influence insignifiante sur le
changement de la capacité porteuse des colon-
nes huilées.

3 La réduction de la capacité porteuse
des colonnes en béton armé a l'ensimage se
passe plus lentement que la réduction de la so-
lidité du béton
4 Pour remédier a l'influence négative
des huiles de graissage minérales sur la capaci-
té porteuse des colonnes en béton armé, il est

recommandé dans les calculs..
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