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Abstract 

Inconventional tube sinking process, a tube is pulled through a shaped die, Friction occurs 

between the tube and the die which leads to the reduction in die life due to wear. There is a 

new technique using die-less tube sinking in which the smallest die bore  size is greater than 

the incoming tube outer diameter. The tube passes through pressure fluid (polymer melt) inside 

the pressure unit of different geometry, hydrodynamic pressure is generated due to the pull of 

the tube through the pressure unit. The deformation of the tube is caused by the combination of 

pressure occurs and the drawing stress applied to the tube by the pulling force. In this research, 

a theoretical study of the pressure distribution within a combined unit through, and study of the 

deformation process of the tube also has been studied . The unit used in this study consists of 

two parts a parallel bore and tapered bore sections, results will be useful in understating tube 

sinking using such new technique. 

ى

Nomenclature

p
ʹ
     Pressure gradient in the pressure unit. 

τ     Shear stress in the fluid in the pressure unit. 

τc     Shear stress on the tube in the pressure unit. 

σx   Axial stress in the tube.  

Pstep     Pressure at the step. 

Pmax    Maximum pressure in the pressure unit. 

Q    Flow of the fluid in the pressure unit.  

u     Velocity of the fluid. 

V    Velocity of the tube.  

h1    Initial gap in the first part of the unit.  

h2    Initial gap in the first part of the unit. 

h3    Final gap in the second part of the unit.  

L1    Length of the first part of the unit.  

L2    Length of the tapered part of the unit.  

μ      Viscosity of polymer melt. 

h       The position of maximum pressure. 

P   Hydrodynamic pressure exerted on the outer surface of the tube. 
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1 INTRODUCTION 

Hydrodynamic means dynamics of fluids under certain flow condition, the hydrodynamic action 

generates very high pressure in the converging gap. This action is caused by existence of viscous 

fluid ( like polymer melt ) between two surfaces . The moving surface drags the fluid into the gap 

formed between it and the fixed surface and the relative motion between the moving surface and 

the fluid gives rise to the pressure [1,2] 

The magnitudes of the hydrodynamic pressure are dependent on various parameters, such as the 

viscosity of the fluid, the geometrical shape of the surfaces as well as the relative speed between 

the moving and fixed surfaces [3,4].A number of studies have been carried out applying this 

phenomenon to plastically reduce the diameter of wires and tubes by drawing through different 

pressure units. The first attempt to employ hydrodynamic action was described by Christophrson 

and Naylor [5]. They employed a long tube with very close tolerances, attached to the front end 

of a conventional die. Investigation of the adherence of polymer coat [6,7]. Further investigation 

was carried out by Stevens [8] , who designed a hydrodynamic pressure tube coating unit 

consisting of a pressure tube connected to a conventional die.  M. I. Panwher [9,10,11]. In this 

technique, the wire is pulled through a tubular orifice of stepped and conical bore shape, which is 

filled with viscous fluid as shown in figure (1). Results have shown that products having 

comparable dimensional and surface qualities can be achieved using this method. The only 

limitation observed during this process was the decrease in the reduction of the wire diameter at 

higher drawing speed[13]. 

 

2 PRESSURE DETERMINATION 

 

 

 

 

 

 

Fig. 1 Combined Unit 

The relationship between the pressure and shear stress gradient between the outer surface surface of the 

tube and the inner surface of the unit is given by: 

 

The relationship between the shear stress and the rate of the shear for the Newtonian fluid is 

given by: 

 

                

Polymer zone 

Polymer zone 
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Where  is the viscosity and  is the fluid velocity at a distance  from the surface of the 

tube . Integrating equation (1) with respect to   and noting that  is constant with  

we have: 

 

Where    and  is the shear stress on the tube surface at = 0, substituting 

for   from equation (2) into equation (3) we have: 

 

Which after integration becomes, 

=  

Dividing by µ 

=     (4) 

Applying the boundary condition that at     (at the surface of the tube)     we 

have:  C1 =     so that 

=    (5)                                  

Applying the boundary conditions that at (at the surface of the unit) = 0 in equation 

(5) and rearranging we have: 

 

  (6)                                              

The flow of the pressure medium in the first part of the unit , is given by: 

 

Which upon substituting for  from equation (5) we get: 

 

The above, after integration becomes, 

 + + (  

Substituting for  from equation (6) into the above equation we get: 

+     (7) 
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Where . 

The continuity of fluid flow gives: + ( ) +  = 0 

But ( ) = =0, and Hence =0 

Therefore, forgiven  and   ,  in equation (7) must be constant. 

Therefore: 

 =  = constant. 

Is the pressure at the step and is the length of the first part of the unit. It is shown that 

the pressure profile in the first part of the unit is linear. 

The pressure at any point  is given by: 

 

When          

 

From the geometrical configuration figure (1), the gap between the second part of the unit and 

the surface of the tube is given by: 

 

 Then the maximum pressure equation is obtained by substituting h for h in equation (9).    

Thus, 

 

 

Where: 

 

The axial stress on the tube at any point distance from the entry can be obtained by 

considering the shear force action on the surface of the wire Thus, 
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2.1 Pressure in the 2
nd

 part: 

It is necessary to establish the flow equation for the second part of the unit before P step can be 

predicted. The pressure gradient within the second part of the unit under steady state flow 

condition may be expressed as, 

 

                                                          (13) 

 

The shear stress and the shear rate related by: 

 

                                                                                   (14) 

 

Differentiating equation (14) w.r.to y gives, 

 

Substituting for from equation (10) into the above equation , integrating w.r.to  y gives. 

                                                       (15) 

Where  is constant, the above equation upon integration again w.r.to y becomes: 

                                            (16) 

 

Where c3 and c4 are constants. 

The boundary conditions need to be applied to determine the c1 and c2  .Thus, 

The boundary condition at the wire surface,       (a₂)  

And at the surface of the unit,                               ( b₂)  

Where V is the velocity of the unreformed tube .Substituting condition (a₂) into the above 

equation gives. 

 
Applying condition (b₂) gives: 

 
Substituting for  and  into equation (16) gives. 

 

                                                 (17) 

 

 
 

The flow equation in the second part of the unit is given by: 
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Which after integration becomes: 

 

                  (18) 

 

Differentiating the above equation w.r.to x and integrating again and noting that dQ2/dx=0     

we have, 

 

           (19) 

 

Where c3 is a constant 

The maximum pressure occurs at the point where = 0 , so let h =  be the gap 

thickness at that point which gives, 

 
 

Which after  substituting back into equation (19) gives, 

 

 
 

Rearranging after dividing by (h3/6µ) gives, 

 

 
 

Integrating w.r.to x and noting that the shear stress at the tube surface remains constant for a 

given speed, 

 

             (20) 

 

Where P2 is the pressure at any point within the second part of the unit and c6  is a constant. 

The boundary condition that may be applied to determine the constant c6 
is, 

 

 
 

 

= 0, at x₂ =   and  = so that, 

    (21)          
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Substituting back for    into the equation (20) we get, 

 

=  

 

When = , at  =  this gives,’ 

=        (22) 

 

The continuity of flow gives,          Q₁=Q₂ 
 

Equating equation (7) and equation (18) gives, 

 

Q₂=         (22a) 

 

For maximum pressure (dP2 /dx) = 0 at h = h‾ so that, 

 

Q₂  

and, 

                             (23) 

 

Referring to figure (2), which represents an element in the continuum of the tube. The 

maximum and minimum stresses are the axial pulling stress and the hoop stress respectively. 

Resolving forces in a pressure direction is made to show the stress order, thus 

 

Ρ(r + t) σ₂ t  

 

For small angles sin (  /2) = (  /2) in radian. Cancelling and rearranging the above 

equation, we obtain the following relationship is obtained: 

 

σ₂                      (24) 

 

Where, (σ₂) is the internal hoop stress, (t) is the thickness of the tube, ( ) is the internal radius 

of the tube, and ( ) is the radial angle defining the element. 

 (t/( t)) is less than one, thus Ρ < σ₂ 

 the pressure and the hoop stress are compressive stresses, then the hoop stress is used in 

Tresca yield criterion to define where yield commences. The pressure can be represented upon 

substitution into equation (24), and rearranging yields: 

 

           (25) 
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The analysis of the stress and the drag force in the tube sinking process is the same as in the 

wire drawing process, after replacing (D₁) by (D𝘣) and (D ), thus the axial pulling stress is 

given by: 

    (26) 

 

Where, ( ) is the axial pulling stress in the tube, (D
b
) is the outer diameter of the tube, and 

( ) is the inner diameter of the tube.  

The pressure at any point (x) within the orifice may be expressed by: 

 

      (27) 

 

3 ANALYSIS AT THE DEFORMATION ZONE  

The combined effects of the axial stress and the internal hoop stress will cause plastic 

yielding of the continuum at any point (x), within the orifice as soon as the plastic yield 

criterion becomes satisfied. In the wire drawing process the flow stress is expressed by: 

 

Y=Yₑ+Aεⁿ                         (28) 

Also Tresca yield criterion 

                (29) 

Thus for a known value of (Yₑ), equation (29) can be solved for (xp) after substituting for ( ) 

and ( ) from equations (28) and (29) respectively. Once plastic yielding is predicted to 

commence for given values of (μ), (v) and the geometrical dimensions of the orifice, further 

permanent deformation of the continuum should continue to take place as long as: 

 

=Yₑ+Aεⁿ      (30) 

 

4 PRESSURE AND THE HOOP STRESS IN THE DEFORMATION ZONE 

 The pressure gradient equation which is represented, and the finite difference of 

wire drawing can be used in tube sinking analysis after replacing (Di) by (Doui) and  (Di-1) by 

( ). Substituting into equation (24) gives the hoop stress, thus it can be written in a finite 

difference form as: 

 

              (31)      

Where  
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5 AXIAL STRESS IN THE DEFORMATION ZONE 

Referring to figure (2.a) which show an element of the continuum within the deformed profile 

of the tube, the increment in axial stress may be expressed as: 

 

 

 
                                                 (32) 

 

But  (α) ≅1  (for small angles) and (τ𝑥) is given by: 

    

                                                                  (33) 

 

Then by substituting for (τ𝑥) and  (α) in equations (32) and (33), it becomes: 

 

             (34) 

This can be written in finite difference form as: 

           (35) 

   Where                       

 

 

 

Fig. 2 plasticity zone: (a) the stresses acting on a small element of the tube . 
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b 

 

Fig. 2 Plasticity zone: (b) the deformation configuration. 
 

6 ANALYSIS AFTER DEFORMATION HAS CEASED: 

The deformation of the tube ceases completely at some distance before the exit of the die-less 

reduction unit, taking a final shape (diameter) to the tube. In order to determine the pressure in 

this region, the analysis of this region is similar to that before the deformation begins, thus: 

 

 

 

7 RESULTS AND DISCUSSION  

Mathematical model of die-less tube sinkingassuminga Newtonianpressure medium through a 

combined unit is carried out. A finite difference numerical technique is used to determine the 

pressure distribution, and the resulting non-linear deformation profile of the drawn tube was 

plotted. 

 

7.1 Pressure Distribution  

The pressure is a very important parameter in the process of die-less tube sinking, because the 

pulling action of the tube through the viscous fluid generates hydrodynamic pressure and gives 

rise to drag force see Figure (3). Depending on the type of the fluid and the unitdimensions, the 

combined effect of the pressure and the drag force can be sufficient to cause plastic yielding 

and subsequently to deform the tube permanently.  
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Fig. 3 Theoretical results of pressure distribution 

 

7.2 Deformation Profile  

Figure (4) illustrates the effect of drawing speed on the deformation tube sinking (1, 

1.5, 3) m/s.  That as the drawing speed is increased the reduction ratio also increase.(v=1m/s , x 

=0.013m ,P=60 MN/m
2
 ,present reduction in area was 69% ) , (v=1.5 m/s , x=0.011m , P=65 

MN/m
2
, percent reduction in area was 81%) , (.(v=3 m/s , x =0.008 m , P=71 MN/m

2
 ,percent 

reduction in area was 92%) ,  figure (5) illustrates the effect of viscosity on thedeformation. 

This figure shows the deformation for three different values of viscosity at the drawing speed 

of 1 m/s and (μ= 50, 100, and 150 N.S / m²) and illustrates when the viscosity increases, 

thedeformation is increased at (x = 0.011, 0.013 and 0.017 m)percent reduction in area was (35 

, 47 ,79%) . Another effective parameter affecting the tube deformation is the thickness of tube 

wall, which is shown in fig. (6). It can be seen that as thickness constant increases the 

reduction ratio decreases.(t =0.001, 0.003 m). at (x=0.08 m , 0.011m) ,percent reduction in area 

was ( 90 , 60%) figure (7) shows the variation in percentage reduction in diameter with the 

drawing speed for different values of L1/L2. This figure shows that for higher values of L1/L2, 

greater percentage reduction in diameter is obtained at a given drawing speed. Figure (8) shows 

that variation in percentage reduction in diameter with the drawing speed for different values of 

the gap ratio. This figure shows that for higher values of h1/h2, greater percentage reduction in 

diameter is obtained, at a given drawing speed. (h1/h2=10 ,x=0.014m  , h1/h2= 6 , 

x=0.008m),percent reduction in area was (69 , 90 %) 
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Fig. 4 Theoretical effect of various drawing speed on deformation  

 

 
 

Fig. 5 Theoretical effect of differentviscosity values on deformation  
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Fig. 6 Theoretical effect of various thickness of tube on deformation  

 

 

 

 

Fig. 7 Theoretical effect of various ratios (L1/L2) on deformation  
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Fig. 8 Theoretical effect of various gap ratios (h1/h2) on deformation  

 

8 CONCLUSIONS  

 

1- A theoretical analysis of tube sinking using a novel technique in which a die-less 

reduction unit ( parallel and tapered) in conjunction with a polymer melt is presented. 

2- The plastic deformation starts and ends before the pressure reaches its maximum value.  

3- The deformation profile of the tube is non-linear. 

4- The deformation starts at a distance from the die entry when Tresca law is obeyed. 

5- Deformation ends at a distance before the die exit as soon as Tresca Law is not valid . 

6-  As the drawing speed increases the deformation range decreases.  

7- The drawing stress attained in this technique is less than that obtained using 

conventional dies.  
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Abstract: 

In the present study, friction coefficient of fibre reinforced polymeric composites is predicted 

by developing neural network model as a function of several input parameters, i.e. the sliding 

distance which is (0-50km), the applied load (30-50-70-100) N and the sliding velocity (2.8-

1.1-2.1-3.1-3.5) M/S. Data sets of all the process parameters of the studied Kenaf fibre are 

received from an experimental study consists of 1096 data for the friction coefficient at 

different operating parameters. Several models are developed and the optimum is selected 

which is based on two hidden layers and a training function of GDM, and transfer function of 

Purelin-Tangsig and 40 neurons. 70% of the experimental data is used for the training purposes 

and the rest was used for the verification. In the verification, the error percentage was 20%. 

The prediction was performed for parameters different than the experimental ones and the data 

is collected and presented. The correlation between the ANN result and the experimental data 

have been recorded as 0.8195 which reflect only 20% of error. 

Key words: Friction coefficient, Artificial Neural Network, GDM training function. 

ى
1. INTRODUCTION 

  It is known that the Mathematical 

models in research are cannot introduce 

good correlation with the experimental 

results because of the complexity of the 

work. In addition to that, it is consuming a 

lot of time to estimate such properties in 

pure mathematical formula. 

As alternative, Artificial Neural Network 

(ANN) has been effective tool to predict 

many of the tribological properties. ANN is 

a mathematical model inspired by the 

biological nerve system. ANN technology is 

used to solve complex scientific and 

engineering problems which could be very 

helpful tool for tribological applications.  

The significance of this technology is that 

ANN models can be trained based on 

experimental or real life data to recognize 

solutions. During the training, the ANN 

model adjusts itself to establish the relation 

between the cause (input) and consequence 

(output). The ANN model does not require 

any clear formula. Instead it is an implicit 

model, trained to adopt and adjust itself to 

perform certain tasks. 

The ANN technology is best suited in 

following conditions:  

1. A huge database to train 

2. Variability or noise in the database, which 

cannot be recognized in mathematical 

equations.  

3. Nonlinear relation between input and 

output [1]. 

  

.   
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2. LITERATURE REVIEW 

   ANN technology has been efficaciously 

used to predict the wear behavior of 

A365/SiC metal matrix composites (mmc) 

(Rashed and Mahmoud, 2009). That study 

has confirmed that considerable cost and 

time could be saved by using ANN 

technology to predict the outcome. 

Likewise, ANN model has been developed 

similar model for metal and silicon carbide 

MMC(Muthukrishnan and Davim, 2009). 

Back Propagation model of ANN has been 

able to predict wear results, with errorof 

2.4%. The inputs for the ANN model were 

the metal and silicon carbide weight 

percentile, and the test duration. This shows 

that ANN could be professionally used as a 

prediction method for composite materials. 

ANN also has been used for automotive 

friction materials performance prediction 

(Aleksendric and Duboka, 2006). Also, 

another work has been completed on 

temperature sensitivity of friction material 

or the fading performance (Papalexopoulos 

et al., 1994). The fading performance of 

friction material, regarding the 

manufacturing condition has been simulated 

by ANN technic. 360 data have been 

utilized to train 18 ANN models with 5 

verities of training algorithms. The ANN 

models have predicted the fading 

performance for unknown variables 

(manufacturing condition and material 

property). Relating these input parameters, it 

has been presented that the developed neural 

model can be used for predicting the fading 

performance of the friction materials which 

composition and manufacturing parameters. 

Wear loss of Molybdenum coating, which is 

a strong corrosion resistant, has been studied 

(Rosen and Silverman, 1992). Mo coating 

has been applied on ductile iron substrate 

and the wear rate has been investigated upon 

environmental plasma spray system. The 

sliding wear against steel counter body has 

also been experimented. A double layer 

ANN model trained with the experimental 

data has predicted results were reasonably 

good compared to the experimental results. 

Used multiple layered back propagation 

ANN models have been used to predict the 

friction co-efficient and wear rate of Short 

fiber reinforced thermoplastics (Bijwe et al., 

1989). A well trained ANN model has been 

capable of predicting the outcome with 

unknown input parameter with high 

accuracy. 

The ANN is inspired by the biological 

nervous system and is used to solve a wide 

variety of complex scientific 

problems(LiuJie et al., 2007b). ANN 

technology is used to solve complex 

scientific and engineering problems (Nasir 

et al., 2010). The significance of this 

technology is that ANN models can be 

trained based on experimental or real life 

data to recognize solution (Nasir et al., 

2010). All the researchers have emphasized 

that ANN have the ability to predict 

mechanical properties .The predictive 

quality of the ANN increased when 

enlarging the datasets and by optimizing the 

network construction (LiuJie et al., 2007b). 

D. K. Prajapati and M. Tiwari, have used the 

(ANN) technique to determining surface 

parameters, friction and wear during pin-on-

disc tribotester. The test was performed 

using pin on disc apparatus under room 

temperature condition. The pin (25mm 

long, 6mm diameter) was made of medium 

carbon steel (AISI 1038) whereas the disc 

(165mm diameter, 8mm thickness) is made 

of high carbon steel (SAE 52100). The 

experimental results obtained from wear 

testing are compared with those obtained 

using artificial neural network (ANN) 

analysis, and a very good agreement in 

results suggests that a well-trained neural 

network is capable to predict the parameters 

in wear process [9]. 

Chakradhar B. Et al, have presented an 

experimental investigation and estimation of 

surface roughness using optimization 

techniques -Artificial Neural Network 

(ANN), Group method data handling ( 
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GMDH) and multiple regression analysis 

(MRA) in high speed micro end milling of 

titanium alloy (grade-5). They made a 

comparative study to know the influence of 

spindle speed, feed and depth of cut on 

surface roughness of Ti-6Al-4V-titanium 

alloy. They concluded that prediction 

accuracy of neural network is higher than 

other techniques that is in good agreement 

with experimental values [10]. 

M. Akbari etal, (2014)used the artificial 

neural network (ANN) as a model for 

friction stir welding (FSW), to predict the 

correlation between FSW parameters and 

weld properties. They stated that one of the 

most challenging problems is choosing 

appropriate welding parameters in order to 

produce sound joint. They employed 

different optimization techniques to 

determine the optimized output parameters 

by specifying the relation between the input 

and output variables. They explained the 

applications of optimization methods in 

FSW, and basic principles of these 

methods, such as Taguchi, genetic 

optimization and multiobjective 

optimization methods, were described [13]. 

 

3. METHODOLOGY 

Matlab software was the main equipment 

used in this research to design the artificial 

neural network. Generally, basic steps were 

carried in the methodology as follows: 

 Collecting sufficient Tribology data 

to use in development and training 

the ANN 

 Importing datasets to MATLAB 

files. 

 Building the network. 

 Developing the ANN model  

 Training the optimal ANN network. 

 Comparing the experimental and 

ANN results. 

 Make Simulation and prediction for 

a new tribology data.  

 

3.1 DATA COLLECTION 

Large volume of datasets which obtained 

by experimental work has been used [14]. 

In previous study, raw Kenaf fibres were 

studies to investigate the friction 

coefficient. Composite surface specimens 

(10 mm × 10 mm × 20 mm) were rubbed 

against a stainless steel (AISI 304, 

hardness=1,250 HB, Ra=0.1 μm) counter 

face under dry/wet contact conditions 

[14].A feature of a large data is that it gives 

more accurate results. More than 1000 

inputs in relation with more than 300 target 

have been used to train the network. These 

various data exported in Microsoft Excel 

tables to be able used in Matlab software as 

shown in Fig (1).  Input data were the 

sliding distance, applied force and the 

velocity while the friction coefficient was 

the target. Also, the data would be 

separated into two parts. Firstly, training 

data set which used in training the network. 

Secondly, testing data set that used to test 

the accuracy of network performance in 

later steps by making a comparison 

between ANN result and experimental 

result. It is important to note that the testing 

dataset is the data which the network has 

never seen them during the training 

process.  

 

3.2 IMPORTING DATA IN MATLAB 

FILES  

By choosing Neural Network Tool from 

MATLAB toolbox, there is an option to 

import the date from excel file into the 

workspace of the Matlab. 

 

3.2.1 IMPORTING INPUT TRAINING 

DATA SET. 

Input training imported  by clicking on 

“import” button, where the variables from 

excel tables will be selected, and this group 

of variables should be imported as inputs 

with their own name.  
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3.2.2  IMPORTING TARGET 

          TRAINING DATA SET 

Locating the Training input data by click on 

“import” button then select the variables 

from excel tables and this group of 

variables should be imported as target with  

their own name. Figure (2) display the 

network data manager where the target and 

target data can be imported. Also,  show 

other keys that are used when creating the 

network. 

their own name. Figure (2) display the 

network data manager where the target and 

target data can be imported. Also,  show 

other keys that are used when creating the 

network. 

3.3 BUILDINGTHE NETWORK 

3.3.1 CHOOSING THE BEST 

TRAINING FUNCTION  

Training and learning functions are 

mathematical manner consumed in Matlab 

to automatically correct the network's 

weights. Variety of training algorithms, are 

supported by Neural Network Toolbox. 

These training functions named GDM, 

GDA, GDX, LM, OSS, R, RP, and SCG. 

The objective of the current step is to find 

the best ANN training function to be used 

in the ANN developed model. For this 

reason, all the training functions that 

available in Matlab software will be 

compared.  Finally the efficiency of eight 

different ANN training functions were 

compared to choose the best function.  

Table 3.1 shows the configurations of the 

eight neural network and it can be seen that 

number of neural were assumed to be 

20display  in the first layer variety of 

training.

 

ى

ى

ى

ى

ى

ى

ى

ى
Fig. 1 Excel tables with three input data and one outputى

 

 

GDA, GDX, LM, OSS, R, RP, and SCG. 

The objective of the current step is to find 

the best ANN training function to be used 

in the ANN developed model. For this 

reason, all the training functions that 

available in the Matlab software will be 

compared.  Finally the efficiency of eight 

different ANN training functions were 

compared to choose the best function.  

Table 3.1 shows the configurations of the 

eight neural network and it can be seen 

that number of neural were assumed to be 

20display  in the first layer variety of 

training. 
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Fig. 2 Print screen of Matlab software 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 Print screen of Matlab software. 
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Table (1) Different neural network configurations by different training functions. 

ى

ى

ى

ى

ى

ى

ى

ى

ى

ى

ى
3.3.2 CHOOSING THE BEST 

TRANSFER FUNCTION 

Matlab software suggests many inbuilt 

transfer functions such as like logarithmic 

sigmoid function (logsig), pure linear 

function (purelin), tangential sigmoid 

function (tansig)(Kohli and Dixit, 

2005).There are three types of transfer 

functions, linear, sigmoid, and hyperbolic 

tangent were utilized in this study. The 

processes of choosing the best function are 

achieved by trying to mix all different 

transfer function and then comparing their 

performance. In the current research, nine 

different combinations have been tried. 

 

3.3.3 CHOOSING NUMBER OF 

NEURONS 

Selecting the best number of neurons is 

necessary to reduce the error in both training 

and testing drops to an acceptable value 

(Dixit and Chandra, 2003).In order to 

increase the accuracy two hidden layer were 

used.  Number of hidden layer neurons is 

increased from three to forty in the first 

layer. For the selected eight networks 

configuration, at the end of their individual 

runs with the same training datasets and 

Mean square error are compared. The best 

fitted network is achieved by obtaining the 

less percentage of rms error. 

 

 

S.N 
Function 

performance 

Layer 

1 

layer 

2 

Network type 

 

ANN1 
GDM-MSE 

 
20 Pure line Feed-forward backprop 

ANN2 GDA-MSE 20 Pure line Feed-forward backprop 

ANN3 
GDX-MSE 

 
20 Pure line Feed-forward backprop 

ANN4 
LM-MSE 

 
20 Pure line Feed-forward backprop 

ANN5 OSS-MSE 20 Pure line Feed-forward backprop 

ANN6 R-MSE 20 Pure line Feed-forward backprop 

ANN7 RP-MSE 20 Pure line Feed-forward backprop 

ANN8 SCG 20 Pure line Feed-forward backprop 
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3.3.4 TRAINING THE OPTIMAL 

NETWORK 

The neural network has used the best 

configuration model to be ready to start 

training the network. Figure (4) shows the 

Matlab screen during the training process 

and indicates that at the end of the training 

process, it can get performance, training 

state and regression plots. In this stage, 

calculation and statistical results will be 

plotted to assess the training quality. 

ى

ى

ى

ى

ى

ى

ى

ى

ى

ى

ى

 

Fig. 4 Neural network apps monitor training progress. 

 
3.3.5 TRAINING THE SELECTED  

MODEL 

Firstly, training the optimum ANN model 

has been carried. Then, testing the model for 

importing new input data. ANN developed 

model, can effectively make predictions and 

new targets are obtained through this model. 

The experimental results of these testing 

data are already defined in Microsoft Excel 

table. Later, making a comparison between 

experimental and ANN model will be 

carried. 
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  3.3.6 SIMULATION AND REDICTION 

Neural Network Toolbox offers a set of 

bottom for building neural networks 

simulation. At this point the developed 

ANN ready in use to predict a new data. The 

selected ANN model is trained with Train 

GDM function up to 1000 epochs. 

 

4. RESULTS AND DISCUSSION 

The data have been collected from previous 

experimental work.  Big volume of 

experimental data that presented in three 

input parameters which are applied force, 

sliding duration and rotation speed in 

relation with one output which is the friction 

coefficient. During this investigation ANN 

developed model has been used to predict 

the friction coefficient of the CGRP 

composite in different selection conditions. 

The neural network method is a powerful 

approach to make predictions.  

For fig (5) the 30N applied load, there is a 

bit fluctuating in the experimental data that 

could be occurred from orientation fibre 

which may has some influence. All figures 

showing that there is a linear relation of 

ANN results compared with experimental 

data and that it could make other problems. 

Figures are developed the result to gives a 

comparisons between the values of friction 

confection the abstained from the 

experimental work and the friction 

coefficient value that obtained from ANN 

prediction. The following figures are for 

different seed (1.1, 2.8, 3.1 and 3.5) m/s and 

different apply load (30, 50, 70, 100) N. 

From these figures we can find a very good 

clarification between the experimental and 

ANN data. However, there are a bit 

separation differences between them.  

 

4.1   AT 2.8 M/S 

For figure (5) the 30N applied load, there is 

a bit fluctuating in the experimental data 

that could be resulted from orientation fibre 

which may has some influence. All figures 

showing that there is a linear relation of 

ANN results compared with experimental 

data and that it could make other problems. 

ى

ى

ى

ى

ى
 

 

 

Fig.5 Compassion between experimental data and ANN data at(2.8M/S, 30N). 
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Fig. 6 Compassion between experimental data 

and ANN data at (2.8M/S 50N). 
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Fig. 7 Compassion between experimental data 

and ANN data at (2.8M/S 70N). 
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4.2 AT 1.1 M/S 

It can see that figure (9) present a good 

coloration between the experimental data  

 

 

 

 

 

 

and ANN result especially with the sliding 

distance above 0.5km both results are very 

close to each other. 
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Fig. 8 Compassion between experimental data and ANN data 

at (2.8M/S 100N). 
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Fig. 9 Compassion between experimental data and ANN data at 

(1.1M/S,50N). 

 



JOURNAL OF ENGINEERING RESEARCH AND APPLIED SCIENCES (JERAS) 

6th  Edition –Volume (1) - December 2018, ( Hoon – Libya ), ISSN 2414-6515 

                                                                                              اٌزطج١م١خ ِغٍخ اٌجؾٛس إٌٙل١ٍخ ٚاٌؼٍَٛ 
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34.3 AT 3.1 M/S 

Figures (10) present the experimental and 

ANN data at 3.1 m/s sliding speed and 50N 

applied force. Figure (11) present the 

experimental and ANN data the different 

velocity sliding speed while the applied 

force is the samewhich is (50N). Both 

figures actually, do not present a good 

coloration between the compared results

ى.ىى
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Fig. 10 Compassion between experimental data and ANN data at (3.1M/S, 50N). 

ى

ى

71 



JOURNAL OF ENGINEERING RESEARCH AND APPLIED SCIENCES (JERAS) 

6th  Edition –Volume (1) - December 2018, ( Hoon – Libya ), ISSN 2414-6515 

                                                                                              اٌزطج١م١خ ِغٍخ اٌجؾٛس إٌٙل١ٍخ ٚاٌؼٍَٛ 
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Fig. 11 Compassion between experimental data and ANN data at (3.5M/S, 50N). 

 

ى
5.     CONCLUSION 

1) ANN technique can be considered as a 

good technique for predicting friction 

factor. 

2) Applied load, speed and the sliding 

distance have a considerable effect on the 

friction coefficient. 

3) The developed model showed 

encouraging result in the prediction of 

friction coefficient. 

4) Good improvement in results was 

achieved when using Multi-layer ANN 

models with large number of neurons. 

5) The training function showed a 

significant impact on the ANN 

performance. 

6) Training function of GDM achieved the 

best performance for the   current work. 

 

 In general good agreement between ANN 

results and experimental results. 
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 هىٌ –ڪهيت انخقُيت انهُذسيت 

 
 انًهخض 

ٔخ ئْ اٌٙلف ِٓ ٘نا اٌجؾش ٘ٛ كهاٍخ رأص١و ئػبفخ ِقٍفبد الإؽبهاد ٚاٌف١ٍٓ اٌَّزٍٙىخ ئٌٝ اٌقوٍبٔخ ٌٍؾظٛي ػٍٝ فوٍب

ثَٕت وجل٠ً عيئٟ ٌٍووبَ اٌىج١و ٚ ِقٍفبد اٌف١ٍٓ ٚالإؽبهاد ِؼب   رُ ئػبفخ فف١فخ اٌٛىْ ٚػبىٌخ ٌٍؾواهح ٚطل٠مخ ٌٍج١ئخ, ٚلل

ئعواء وً ِٓ ئفزجبه اٌؼغؾ ٚاٌشل ٚاٌىضبفخ اٌغبفخ , ٚ ٍُ 2ػٍٝ شىً لطغ ثّمبً  % (1% , 0250% , 0225ٚى١ٔخ ) 

 2 فٛق اٌظٛر١خ ٌٍؼ١ٕبد اٌقوٍب١ٔخ ٍٚوػخ اٌّٛعبد الاِزظبصٚاٌوؽجخ َٚٔجخ 

, وّب  ثبٌقوٍبٔخ اٌم١ب١ٍخ اٌّوعؼ١خ فٟ اٌىضبفخ ِمبهٔخ   ٚأقفبعفٟ ِمبِٚخ اٌؼغؾ ِٚمبِٚخ اٌشل  أقفبعأظٙود إٌزبئظ 

فٟ الأهطفخ ٚالأهػ١بد ٚفبطخ فٟ هطف اٌطوق ٌّب  اٍزقلاِٙبأظٙود إٌزبئظ أْ ٔٛػ١خ اٌقوٍبٔخ ع١لح ِٚؤخ ٠ّٚىٓ 

اٌظلِبد, ٚثاػبفخ ٘نٖ اٌّقٍفبد َٔزط١غ أْ َٔبُ٘ فٟ اٌؾفبظ ػٍٝ اٌج١ئخ  اِزظبصِٓ ِوٚٔخ ػب١ٌخ ٚللهح ػٍٝ ؽبهاد ٌلإ

 2 ٚاٌزم١ًٍ ِٓ أٍجبة اٌزٍٛس اٌج١ئٟ

 اٌقوٍبٔخ , ِمبِٚخ اٌؼغؾ , ِقٍفبد الإؽبهاد , ِقٍفبد اٌف١ٍٓ , اٌجٌٟٛ ٍزبه٠ٓ , اٌج١ئخ 2 انكهًبث انًفخبحيت :

 

Abstract 

The aim of this project is to study the influence of adding wastes of tires and polystyrene to 

concrete mixture to obtain ecological lightweight thermal insulating one. Polystyrene and tire 

elements were added both with 2cm size with different percentages (0.25% , 0.5% , and 1% ) 

of coarse aggregate weight. Different tests were applied to the specimens which are 

compression test, tensile test, determination of density and absorption and ultrasonic pulse 

velocity. 

Results show a loss in compression and tension force, and density too. But have got a concrete 

with high ductility which can be used in pavement, sidewalk and roads because of tires 

properties which have good impact absorption. With this practice we participate in saving 

nature by using these wastes instead of letting them making pollution. 

Keywords: concrete, compressive strength, tires wastes, polystyrene wastes, environment. 
ى

 انًقذيت  .1

فٟ ػظؤب اٌؾل٠ش ٚمٌه ٌٌَٙٛخ رٛاعل٘ب ٚاٌوفض إٌَجٟ ٌٍّٛاك  ٚاٍزؼّبلا رؼزجو اٌقوٍبٔخ أوضو اٌّٛاك الإٔشبئ١خ ش١ٛػب  

فٟ ؽوق اٌظٕبػخ أٚ فٟ ؽوق  ِود اٌقوٍبٔخ ثؼلح ِواؽً ٍٛاء  2 ٚلل [1] ٌٌَٙٛخ ٚهفض رظ١ٕؼٙب اٌّىٛٔخ ٌٙب ٚأ٠ؼب  

٠ّىٓ أْ رزملَ أٞ طٕبػخ  لا2ٚ ػ١ّمخ ػجو اٌزبه٠ـ ئلا أْ ٌٙب أطٛلا   ٕبػخ ٚالإٔشبءاٌظاٌزشى١ً ٟٚ٘ ِبكح ؽل٠ضخ ِٓ ؽ١ش 

 2[2] كْٚ اٌزملَ اٌجؾضٟ ف١ٙب

 رؼوف ثبٌقوٍبٔخ اٌقؼواء ٟٚ٘ ِب ٚطل٠مخ ٌٍج١ئخ الزظبك٠خٌٚمل أرغٗ اٌجبؽضْٛ فٟ إٌَٛاد الأف١وح ئٌٝ ئٔزبط فوٍبٔخ 

ِٕٙب فٟ اٌّجبٟٔ ٚالأػّبي الإٔشبئ١خ2 ِٚٓ أُ٘ ٘نٖ اٌٍّٛصبد اٌج١ئ١خ ٟ٘  زفبكحٚالاٍٚمٌه ػٓ ؽو٠ك رل٠ٚو اٌّقٍفبد اٌج١ئ١خ 

١ٌٍّّياد اٌؼل٠لح اٌزٟ ٠زّزغ ثٙب ِٚٓ أّ٘ٙب  2 ئْ اٌف١ٍٓ ُِٙ فٟ وبفخ ٔٛاؽٟ اٌؾ١بح اٌؼ١ٍّخ ٔظوا  ٚالإؽبهاد ِقٍفبد اٌف١ٍٓ

ٚوبْ ِٓ إٌزبئظ اٌٍَج١خ فٟ طٕبػخ اٌف١ٍٓ ٘ٛ  , ِغ ؽبعبد الإَٔبْ ا١ِٛ١ٌخ ٚاٌؾ١بر١خ ٠زلاءٌٍَٙٛخ ػغطٗ ٚرظ١ٕؼٗ ثّب 

لا ٠زؾًٍ ثَوػخ فمل أٍّٙذ فؼلارٗ ثطو٠مخ ِؾٍَٛخ فٟ رٍٛس اٌج١ئخ ,  أٔٗ, ٚثّب  اٌَّزٍٙىخٗ اوُ و١ّبد وج١وح ِٓ ِقٍفبررو

وبفخ ػٕبطو , فزواوّذ ٘نٖ اٌّقٍفبد اٌظٕبػ١خ ٚأفند رٙلك طؾخ الإَٔبْ ٚ اٌجبؽض١ٓ ئرلاف ٘نٖ اٌّبكح ثبٍزطبػخٌُٚ ٠ىٓ 

 2 [3]اٌج١ئخ 
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ِقٍفبد ِطبؽ الإؽبهاد فمل أكٜ اٌزطٛه اٌىج١و فٟ ٍٚبئً إٌمً ٚاٌي٠بكح اٌٙبئٍخ فٟ أػلاك  ِٚٓ اٌٍّٛصبد اٌج١ئ١خ أ٠ؼب  

واق ِلا١٠ٓ الأؽٕبْ ِٓ ٔفب٠بد ؽئا١ٌَبهاد ثشىً وج١و ِٚزَبهع ئٌٝ ظٙٛه ِشبوً ِقزٍفخ أّ٘ٙب اٌزٍٛس اٌج١ئٟ 2 فمل فٍف 

, صبٟٔ أو١َل اٌىجو٠ذ ٚرٛى٠غ عي٠ئبد اٌىوثْٛ فٟ اٌٙٛاء وبٌغبىاد اٌى١ّ١بئ١خ اٌؼبهح ِضً  ِشبوً فط١وح علا  الإؽبهاد 

١ٍِْٛ ئؽبه َِزٍٙه رُ ه١ِٙب فٟ اٌٛلا٠بد اٌّزؾلح , ٚفٟ اٌؼواق فّٓ  240أوضو ِٓ  1990ػٍٝ ٍج١ً اٌّضبي فٟ ٍٕخ ٚ

 2 [4] ١ٍِٛٔب ئؽبه ٠وِٝ فٟ اٌج١ئخ فٟ إٌَخ

 
]3[اٌغبىاد اٌَبِخ إٌبرغخ ِٓ ؽوق الإؽبهاد   1شىً 

 

 
١ٍِْٛ ؽٓ, ٠ٚؼزجو ٘نا اٌولُ أؽل  15, رزغبٚى أٚىأٙب أوضو ِٓ  ١ٍِْٛ ئؽبه عل٠ل ٠ٍٕٛب   800ئْ اٌؼبٌُ ٠ظٕغ أوضو ِٓ 

ٌٍزؾًٍ ثٌَٙٛخ  اٌزؾل٠بد اٌج١ئ١خ اٌوئ١َ١خ اٌزٟ رٛاعٗ اٌؼبٌُ ثظفخ ػبِخ ١ٌٚج١ب ثظفخ فبطخ , ػلاٚح  ػٍٝ أْ اٌّطبؽ غ١و لبثً

ؽزٝ ثؼل ِلح ؽ٠ٍٛخ ِٓ فزوح اٌّؼبٌغخ فٟ ِٛلغ كفٓ إٌفب٠بد , ٠ٕٚزظ ػٓ ؽولٙب أفطو اٌّووجبد اٌّإصوح ٍٍجب  ػٍٝ اٌج١ئخ 

 2 [5]ٚاٌزوثخ 

ٌٚنٌه ٍؼذ اٌؼل٠ل ِٓ اٌجؾٛس ٌٍزقٍض ِٓ ٘نٖ اٌّٛاك ثلْٚ أْ رىْٛ ٌٙب أػواه عبٔج١خ ػٍٝ اٌج١ئخ ِٓ فلاي كفٕٙب فٟ 

 2واػبفبد ٌٍقٍطخ اٌقوٍب١ٔخ اٍزقلاِٙبػٓ ؽو٠ك اٌقوٍبٔخ 

 

 أهذاف انذراست  .2

  اٌووبَ وجل٠ً عيئٟ ِٓ ٚىْ  ٍب١ٔخاٌقوث١بْ رأص١و الإؽبهاد اٌّطبؽ١خ اٌَّزٍٙىخ ٚاٌف١ٍٓ اٌّؼبفخ ئٌٝ اٌقٍطبد

 2اٌىج١و ػٍٝ فٛاص اٌقوٍبٔخ

 ٔخ فف١فخ ماد ػيي ؽواهٞ ع١ل ٌّب الإؽبهاد اٌَّزٍٙىخ ٚاٌف١ٍٓ فٟ طٕبػخ ِٛاك اٌجٕبء لإٔزبط فوٍب  اٍزؼّبي

رزّزغ ثٗ ٘نٖ اٌّٛاك ِٓ فظبئض ِٕبٍجخ ِضً اٌّمبِٚخ اٌؼب١ٌخ ٌلأؽٛاي اٌغ٠ٛخ ٚاِزظبص ِٕقفغ ٌٍّبء ٚٚىْ 

 فٟ ئٔزبط ٘نا إٌٛع ِٓ اٌقوٍبٔخ ِٓ ِٛاك ِزٛفوح ٚثألً وٍفخ ِّىٕخ 2  الالزظبكٞفف١ف ِغ اٌزوو١ي ػٍٝ اٌغبٔت 

 ٠بد )الإؽبهاد اٌَّزٍٙىخ ٚاٌف١ٍٓ( ٌٚزفبكٞ اٌزأص١و اٌقطو ِٓ اٌغبىاد اٌى١ّ١بئ١خ اٌَبِخ رق١ٍض اٌج١ئخ ِٓ ٘نٖ إٌفب

 اٌَبَ ٚاٌٍّٛس ٌٍج١ئخ SO2   2و١َل اٌىجو٠ذأواق الإؽبهاد ِضً غبى صبٟٔ ٚاٌٍّٛصخ ٌٍج١ئخ إٌبرغخ ِٓ ػ١ٍّخ ئؽ

 انًىاد انًسخخذيت  .3

  : الأسًُج 

إٌّزظ ِٓ لجً  [6](  340/1997ؽجمب  ٌٍّٛاطفخ ا١ٌٍج١خ )   Portland Cementالإٍّٕذ اٌجٛهرلألٞ اٌؼبكٞ  اٍزقلاَرُ 

اٌلاىِخ ٚرج١ٓ أْ الإٍّٕذ ِطبثك ٌٍّٛاطفبد  الافزجبهادِؾ١ٍـب  ٚئعواء  اٍزقلاِِٗظٕغ اٌجوط ثّل٠ٕخ ى١ٌزٓ ٚاٌشبئغ 

 الإٍّٕذ 2 افزجبهاد٠ج١ٓ ٔزبئظ  1ٚاٌغلٚي    ASTMالأِو٠ى١خ 

 الأسًُج ثاخخببرا: َخبئح  1خذول 

 انحذود انُخيدت انًىاطفبث الاخخببر

طلاحيت الإسًُج في 

 انًىقع
ASTM C150 

[7] 
 - نلاسخعًبلطبنح 

انقىاو انقيبسي نهعديُت 

 الإسًُخيت
ASTM C187 

[8] 
 يهى 35 – 33 يهى 33
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 : ) ٍانركبو انكبير ) انخش 

 3,  2خ اٌغفوح ٚرُ ئؽؼبهٖ ثّمبٍبد ِقزٍفخ ٚاٌغلاٚي ِظله ٘نا اٌووبَ ٘ٛ ئؽلٜ اٌىَبهاد اٌٛالؼخ فٟ ِل٠ٕخ ٍٛوٕٗ ثّٕطم

 ٌٍووبَ اٌىج١و 2 الافزجبهاد٠ج١ٓ ٔزبئظ 

 

 
 ِظله اٌووبَ اٌىج١و  2شىً 

 
 

 
 َخبئح اخخببراث انركبو انكبير  2خذول 

 انحذود انُخيدت انًىاطفبث الإختبار

 ASTM C127[9] الوزن النوعي
2.69 2.5 –  2.8  

 الوزن الحجمي
ASTM C29 [

10] 
و /دى ڪ 1381

3 
- 

 - % 35.13 نسبة الفراغات

] ASTM 1585 – 04 نسبة الإمتصاص
11] 

1.68 % - 

 

[12] انخحهيم انًُخهي نهركبو انكبير اخخببراثَخبئح   3خذول 
 

 فخحت انًُخم

 ) يهى (

 وزٌ انًحدىز

 ) كدى (

 َسبت انًحدىز

) % ( 

انُسبت انخراكًيت 

 انًحدىزة ) % (

 برةانُسبت انً

) % ( 

40 0 0 0 100 

20 0.1458 4 4 96 

10 1.85895 51 55 45 

5 1.458 40 95 5 

Pan 0.18225  500  

  654  3.645 انًدًىع
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 اٌزلهط اٌؾج١جٟ ٌٍووبَ اٌىج١و  3شىً 

 : ) انركبو انظغير ) انُبعى 

  ٠ج١ٓ ٔزبئظ الافزجبهاد ٌٍووبَ اٌظغ١و 2 4ٚي , ٚاٌغل ٚرُ عٍجٗ ِٓ أؽل ِؾبعو ِل٠ٕخ ْ٘ٛ ثّٕطمخ اٌغفوح خِظلهٖ ِل٠ٕخ ىٌ

 َخبئح اخخببراث انركبو انظغير  4خذول 

 انحذود انُخيدت انًىاطفبث  الاخخببر 

 ASTM C128 انىزٌ انُىعي 
[13] 

2.7 2.5 – 2.8 

 يانىزٌ انحدً
ASTM C29 [

و /دى ڪ 1036 [10
3 

- 

 - % 19.2 َسبت انفراغبث

 

[12]ظغير نخحهيم انًُخهي نهركبو انا اخخببراثَخبئح  5خذول 
 

 فخحت انًُخم )يهى(
وزٌ انًحدىز 

 )كدى(

َسبت انًحدىز 

)%( 

انُسبت انخراكًيت 

 انًحدىزة )%(
 انُسبت انًبرة )%(

4.75 0 0 0 100 

2.36 0.091125 5 5 95 

1.18 0.091125 5 10 90 

0.6 0.273375 15 25 75 

0.3 0.729 40 65 35 

0.15 0.528525 29 94 6 

0.075 0.10935 6 100 0 

  299  1.8225 انًدًىع
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 اٌزلهط اٌؾج١جٟ ٌٍووبَ اٌظغ١و 4شىً 

 
 )ٍانبىني سخبيريٍ )انفهي : 

ثبٌف١ٍٓ ٚ٘ٛ ِٓ اٌّٛاك اٌّزٛفوح ثشىً وج١و فٟ إٌفب٠بد اٌجشو٠خ ؽ١ش  ؽج١جبد اٌجٌٟٛ ٍزب٠و٠ٓ اٌّؼوٚف ِؾ١ٍب   ٍزقلاَارُ 

 ٍُ 2 2 ٚالأعٙيح إٌّي١ٌخ ٚرُ رمط١ؼٗ ثّمب٠ًَزقلَ فٟ رغ١ٍف اٌجؼبئغ 

 

 
 ذراستيىضح قطع انفهيٍ انًسخخذو في ان  5شكم 

 

 

 الإطبراث :  

ٍُ  2 ب٠بد اٌجشو٠خ ٚرُ رمط١ؼٙب ثّمبًِقٍفبد الإؽبهاد اٌّو١ِخ ثغبٔت اٌطولبد اٌؼبِخ ٚاٌّٛعٛكح فٟ إٌف ٍزقلاَارُ 

 2 ٌٛعٛك أٍلان ِؼل١ٔخ ثٙنٖ الإؽبهاد اٍطخ ٍى١ٓ لطغ وٙوثبئٟ ٔظوا  ٚاٌجؼغ الأفو ثٛ حؽبك حثؼؼٙب ثب١ٌل ثٛاٍطخ أكا
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 لهاٍخلطغ الإؽبهاد اٌَّزقلِخ فٟ اٌ  6شىً 

 

 حظًيى انخهطت انخرسبَيت  .4

 ٠ٛػؼ أٚىاْ اٌّٛاك ٌغ١ّغ اٌقٍطبد اٌقوٍب١ٔخ: 6رُ رظ١ُّ اٌقٍطخ اٌقوٍب١ٔخ ثبٍزقلاَ ؽو٠مخ اٌؾغُ اٌّطٍك ٚاٌغلٚي 

 د ندًيع انخهطبث انخرسبَيتأوزاٌ انًىا 6خذول 

الإسًُج  الخلطة الخرسانية

 )كدى(

انريم 

 )كدى(

انسنظ 

 )كدى(

انًبء 

 )نخر(

انفهيٍ 

 )كدى(

الإطبراث 

 )كدى(

 الإثُبٌ يعب )كدى(

 الإطبراث انفهيٍ

 0 0 0 0 5.151 26.164 13.082 11.446 القياسية

 0.03 0.03 0 0 5.251 26.098 13.082 11.446 %0.25معا الاثنان

 0.06 0.06 0 0 5.251 26.033 13.082 11.446 %0.5معا  الاثنان

 0.13 0.13 0 0 5.351 25.902 13.082 11.446 %1معا  الاثنان

 

 

 َخبئح إخخببراث انخرسبَت انطبزخت ويُبقشخهب .5

 : إخخببر انهبىط 

ٓ فلاي إٌزبئظ أْ لٛاَ ع١ّغ اٌقٍطبد ٚرج١ٓ ِ  ASTM C143 [14]رُ ئعواء الافزجبه ٚفمب  ٌٍّٛاطفخ الأِو٠ى١خ  

 ف١ٙب اٌقٍطخ اٌم١ب١ٍخ رمغ ػّٓ اٌزظ١ٕف اٌٍلْ 2 اٌقوٍب١ٔخ ثّب
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  نتائج اختبار الهبوط لجميع الخمطات الخرسانية 7 جدول

 وطف انقىاو يقذار انهبىط )يهى( نوع الخلطة

 نذٌ 45 القياسية

 نذٌ 58 %0.25معا  الاثنان

 نذٌ 61 %0.5معا  الاثنان

 نذٌ 71 %1معا  الاثنان

 

 : إخخببر كرة كيهي 

ٚرج١ٓ ِٓ فلاي إٌزبئظ أْ لٛاَ ع١ّغ اٌقٍطبد   ASTM C360 [15]رُ ئعواء الافزجبه ٚفمب  ٌٍّٛاطفخ الأِو٠ى١خ  

 ف١ٙب اٌقٍطخ اٌم١ب١ٍخ رمغ ػّٓ اٌزظ١ٕف اٌٍلْ 2 اٌقوٍب١ٔخ ثّب

 الخمطات الخرسانية  اختراق كرة كيمي لجميعنتائج اختبار   8جدول

 وطف انقىاو )يهى( الاخخراقيقذار  نوع الخلطة

 نذٌ 22 القياسية

 نذٌ 27 %0.25معا  الاثنان

 نذٌ 29 %0.5معا  الاثنان

 نذٌ 33 %1معا  الاثنان

 

 َخبئح إخخببراث انخرسبَت انًخظهذة ويُبقشخهب  .6

 خخببر يقبويت انضغظ :ا 

فٟ ِمبِٚخ اٌؼغؾ ثبٌَٕجخ ٌغ١ّغ اٌقٍطبد  أقفبعٔلاؽع ٚ BS 1881  [16]اٌجو٠طب١ٔخ رُ ئعواء الافزجبه ٚفمب  ٌٍّٛاطفخ 

 ثشىً ٍٍجٟ , ٚ٘نا ٠ؼٕٟ أْ ئػبفخ ٘نٖ اٌّقٍفبد رإصو ػٍٝ ِمبِٚخ اٌؼغؾ ٌٍقوٍبٔخ , ثبٌقٍطخ اٌم١ب١ٍخ اٌّوعؼ١خ ِمبهٔخ  

, ٚاٌنٞ ٠ؼٛك ئٌٝ أقفبع أٚىاْ ٘نٖ اٌّٛاك  ١وٌٚىٓ ػٕل ئػبفخ ٘نٖ اٌّقٍفبد ثَٕت ل١ٍٍخ لا رزأصو ِمبِٚخ اٌؼغؾ ثشىً وج

 ِمبهٔخ  ثبٌووبَ اٌىج١و 2

 

 
  ٠َٛ 28ٚ  7ثؼّو  الإؽبهاد ٚاٌف١ٍٓ ِمبِٚخ اٌؼغؾ ٌقوٍبٔخ  7 شىً
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 خخببر يقبويت انشذ انغير يببشر :ا 

ػٕل ئػبفخ  فٟ ِمبِٚخ اٌشل أقفبعٔلاؽع أْ ٕ٘بن  ASTM C496 – 86 [17]رُ ئعواء الافزجبه ٚفمب  ٌٍّٛاطفخ 

,  ثبٌقٍطخ اٌم١ب١ٍخ اٌّوعؼ١خ اٌقٍطخ وجل٠ً عيئٟ ٌٍووبَ اٌىج١و ٌغ١ّغ اٌقٍطبد ِمبهٔخ   فٟ ِقٍفبد اٌف١ٍٓ ٚالإؽبهاد ِؼب  

 الأِو اٌنٞ ٠لي ػٍٝ ػؼف ِمبِٚخ ٘نٖ اٌّٛاك ٌٍشل ٚثبٌزبٌٟ رأص١و٘ب اٌٍَجٟ ػٍٝ ِمبِٚخ اٌشل ٌٍقوٍبٔخ 2

 

 
  ٠َٛ 28ٚ  7ثؼّو  بهاد ٚاٌف١ٍٓالإؽ ٌشل ٌقوٍبٔخِمبِٚخ ا  8 شىً

 

 خخببر سرعت انًىخبث فىق انظىحيت :ا 

أ٠بَ ٌىً  7رج١ٓ إٌزبئظ أْ عٛكح اٌقوٍبٔخ ع١لح فٟ ػّو  ASTM C597 [18]رُ ئعواء الافزجبه ٚفمب  ٌٍّٛاطفخ الأِو٠ى١خ  

ث١ّٕب ثبلٟ اٌقٍطبد  ,جؾذ ِّزبىح٠َٛ ىاكد عٛكح اٌقوٍبٔخ ثبٌَٕجخ ٌٍقٍطخ اٌم١ب١ٍخ اٌّوعؼ١خ ٚأط 28ٚفٟ ػّو , اٌقٍطبد

ٌٙنٖ , ٚ٘ٛ ٔز١غخ ؽج١ؼ١خ ٔظوا  ٌٍزأص١و اٌٍَجٟ  ىاكد عٛكرٙب ٌٚىٕٙب ثم١ذ فٟ ؽلٚك اٌقوٍبٔخ اٌغ١لح ٌُٚ رظً ئٌٝ اٌّّزبىح

 اٌّٛاك ػٍٝ وضبفخ اٌقوٍبٔخ  ثَجت ى٠بكح اٌفواغبد فٟ اٌقٍطخ2

 

 [2] الخرسانة الحدود العامة لسرعة الموجات لأنواع مختمفة من  9جدول 

 حذود سرعت انًىخبث )كى / ثبَيت( جودة الخرسانة

 4.58أكثر يٍ  ممتازة

 4.57-3.66 جيدة

 3.66-3.05 مقبولة

 3.05-2.14 ضعيفة

 2.14أقم يٍ   ضعيفة جدا
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 لدراسة نتائج جودة الخرسانة المصنوعة في ا  01جدول 

 خىدة انخرسبَت عُذ عًر نوع الخلطة

 يىو 28 بوأي 7

 يًخبزة خيذة القياسية

 خيذة خيذة %0.25معا  الاثنان

 خيذة خيذة %0.5معا  الاثنان

 خيذة خيذة %1معا  الاثنان

 

 

 
  ٠َٛ 28ٚ  7ثؼّو  الإؽبهاد ٚاٌف١ٍٓ ٍوػخ اٌّٛعبد فٛق اٌظٛر١خ ٌقوٍبٔخ  9شىً 

 

 

 : انكثبفت انرطبت 

ٔلاؽع أْ ٕ٘بن أقفبع فٟ اٌىضبفخ اٌوؽجخ   ASTM C642 – 13 [19] رُ ئعواء الافزجبه ٚفمب  ٌٍّٛاطفخ الأِو٠ى١خ 

فٟ اٌىضبفخ ٠يكاك ثي٠بكح َٔجخ ٘نٖ  الأقفبع, ٚ٘نا  ثبٌقٍطخ اٌم١ب١ٍخ اٌّوعؼ١خ ٌغ١ّغ اٌقٍطبد اٌقوٍب١ٔخ ِمبهٔخ  

 اٌّقٍفبد2

 
  ٠َٛ 28اٌىضبفخ اٌوؽجخ ٌٍّىؼجبد ثؼّو   10شىً 
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 ٠َٛ 28ثؼّو  ٍطٛأبدٌلااٌىضبفخ اٌوؽجخ   11شىً 

 

 

  انكثبفت اندبفت 

فٟ اٌىضبفخ اٌغبفخ  أقفبعٔلاؽع أْ ٕ٘بن   ASTM C642 – 13 [19]  رُ ئعواء الافزجبه ٚفمب  ٌٍّٛاطفخ الأِو٠ى١خ

ثبٌقٍطخ اٌم١ب١ٍخ اٌّوعؼ١خ,  ِمبهٔخ   ِؼب   ٚالاصٕبٌْغ١ّغ اٌقٍطبد اٌقوٍب١ٔخ اٌّؼبف ئ١ٌٙب ِقٍفبد اٌف١ٍٓ ٚالإؽبهاد 

ثَجت أْ اٌٛىْ  الأقفبع, ٚؽلس ٘نا  ٌقوٍبٔخفٟ ا اٌّقٍفبد٠يكاك وٍّب ىاكد َٔجخ ئػبفخ ٘نٖ  الأقفبعٚ٘نا 

ٚأْ اٌىضبفخ اٌوؽجخ ٌغ١ّغ اٌقٍطبد اٌقوٍب١ٔخ  إٌٛػٟ ٌٍف١ٍٓ ٚالإؽبهاد ألً ثىض١و ِٓ اٌٛىْ إٌٛػٟ ٌٍووبَ اٌىج١و,

 ثّب ف١ٙب اٌقٍطخ اٌم١ب١ٍخ اٌّوعؼ١خ أػٍٝ ِٓ اٌىضبفخ اٌغبفخ2 ٚالاٍطٛأبدٌٍّىؼجبد 

 

 
  ٠َٛ 28ٌٍّىؼجبد ثؼّو  غبفخاٌىضبفخ اٌ  12شىً 
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  ٠َٛ 28ثؼّو  ٌلاٍطٛأبد غبفخاٌىضبفخ اٌ  13شىً 

  َسبت الايخظبص 

 الاِزظبصأْ َٔجخ  إٌزبئظ ٔلاؽع فلاي ِٓ  ASTM C1585 [11]  رُ ئعواء الافزجبه ٚفمب  ٌٍّٛاطفخ الأِو٠ى١خ

 الاِزظبصثَٕجخ  فٟ ٔفٌ اٌقٍطخ اٌقوٍب١ٔخ ِمبهٔخ   ِؼب   ٚالإؽبهادٌٍّبء فٟ اٌقوٍبٔخ ريكاك ثي٠بكح ِقٍفبد اٌف١ٍٓ 

 2 ٌٍقٍطخ اٌقوٍب١ٔخ اٌم١ب١ٍخ اٌّوعؼ١خ

 

 
  ٠َٛ 28َٔجخ الاِزظبص ٌٍّىؼجبد ثؼّو   14 شىً 

 

 

 
٠َٛ 28ثؼّو  لأٍطٛأبدَٔجخ الاِزظبص ٌ 15 شىً
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 انخلاطت  .7

 فٟ طٕبػخ فوٍبٔخ رَبُ٘ فٟ اٌؾفبظ ػٍٝ اٌج١ئخ2اٌّقٍفبد  ٍزقلاَ ٘نٖارج١ٓ ٌٕب ِٓ كهاٍزٕب اٌؾب١ٌخ أٔٗ ٠ّىٓ  .1

فٟ ٔفٌ اٌقٍطخ اٌقوٍب١ٔخ فاْ ِمبِٚخ اٌؼغؾ ِٚمبِٚخ اٌشل رٕقفغ  ػٕل ئػبفخ ِقٍفبد اٌف١ٍٓ ٚالإؽبهاد ِؼب   .2

 ئػبفخ ٘نٖ اٌّقٍفبد2وٍّب ىاكد و١ّخ  الأقفبعٚريكاك فٟ 

فٟ ٔفٌ اٌقٍطخ اٌقوٍب١ٔخ ٠مًٍ ِٓ وضبفزٙب فىٍّب ىاكد اٌى١ّخ اٌّؼبفخ ِٓ  ئػبفخ ِقٍفبد اٌف١ٍٓ ٚالإؽبهاد ِؼب   .3

 ٘نٖ اٌّقٍفبد وٍّب لٍذ اٌىضبفخ ٚأطجؾذ اٌقوٍبٔخ فف١فخ اٌٛى2ْ

اٌّؼبفخ ِٓ ٘نٖ  ٌى١ّخفٟ اٌقوٍبٔخ ثي٠بكح ا بصالاِزظِقٍفبد اٌف١ٍٓ ٚالإؽبهاد رَجت فٟ ى٠بكح َٔجخ   .4

  2اٌّقٍفبد

 ثبٍزضٕبءرج١ٓ ِٓ ٔزبئظ ئفزجبه ٍوػخ اٌّٛعبد فٛق اٌظٛر١خ أْ عٛكح اٌقوٍبٔخ ع١لح ِٚؤخ ٌىً أٔٛاع اٌقٍطبد   .5

 2 اٌقٍطخ اٌم١ب١ٍخ فٟٙ ماد عٛكح ِّزبىح

 مخ ٌٍج١ئخ 2فٟ اٌقوٍبٔخ ٍٛف ٠ىْٛ أفؼً ٚأوضو علٜٚ فٟ طٕغ فوٍبٔخ طل٠ الإؽبهاد ٚاٌف١ٍٓ ِؼب   اٍزقلاَ .6

 

 انخىطيبث.8

 : فإٔب ٔٛطٟ ثبٌزبٌٟ ٌّزؾظً ػ١ٍٙب فٟ اٌلهاٍخٕزبئظ اآٌِ فلاي 

ٚثأؽغبَ ِقزٍفخ وجل٠ً عيئٟ ِٓ اٌووبَ اٌىج١و  ِؼب   اٌف١ٍٓٚ الإؽبهاد ِٓ ػٍٝمج١ٍخ ثاػبفخ َٔت أئعواء ثؾٛس َِز .1

 ٚاٌظغ١و2

 2الافزجبهادٚاٌزٛط١ً اٌؾواهٞ ٚغ١و٘ب ِٓ  الأؾٕبءأفوٜ ػٍٝ ٘نٖ اٌقوٍبٔخ ِضً ِمبِٚخ  افزجبهادئعواء  .2

 ئكفبي ٘نٖ اٌّقٍفبد فٟ طٕبػخ اٌقوٍبٔخ ٌىٟ َٔبُ٘ فٟ اٌؾفبظ ػٍٝ اٌج١ئخ ٚرم١ًٍ َِججبد اٌزٍٛس اٌج١ئٟ ٚفبطخ   .3

 أْ ٘نٖ اٌقوٍبٔخ  رز١ّي ثقفخ اٌٛىْ ٚاٌؼيي اٌؾواه2ٞ

 ػٍٝ اٌج١ئخ2 ٘نٖ اٌقوٍبٔخ فٟ الأهطفخ ٚالأهػ١بد ٌزم١ًٍ اٌزىٍفخ ٌٍٚؾفبظ اٍزقلاَ .4

 

 انًراخع  .9

,   ISBN 977-5069 – 50 - 5, الإطلاه الأٚي ,  " ٚالافزجبهاداٌقوٍبٔخ , اٌقٛاص, اٌغٛكح  ",  ِؾّٛك ئِبَ [1]

 2 2002عبِؼخ إٌّظٛهح , ِظو,  

ٌُ اٌىو٠ُ ِؾّل ػطب , " رىٌٕٛٛع١ب اٌقوٍبٔخ " , اٌطجؼخ اٌضب١ٔخ , اٌغيء الأٚي , ػب ك2 أؽّل ػٍٝ اٌؼو٠بْ , ك2ػجل [2]

 2 1974اٌىزت , ِظو , 

 2 و١ٍخ إٌٙلٍخ  –ٟ ضاٌٛ٘بة اٌؾل٠ و١ٍخ اٌؼٍَٛ, ك2ػجل اٌمبكه ئٍّبػ١ً ػجل -اٌوىاق ِطو ك2ئ٠بك ػجل [3]

ئٔزظبه للٚهٞ عّؼخ , ػج١و فإاك ؽ١َٓ , ث١لاء لز١جخ , " رأص١و ِفوَٚ الإؽبهاد اٌّطبؽ١خ ػٍٝ ثؼغ فٛاص  [4]

 2 2010اٌقوٍبٔخ " , ِؼٙل رىٌٕٛٛع١ب , اٌؼواق , 

و١ٍخ  ,"  الإؽبهاد اٌّؼبك رل٠ٚو٘ب فٟ اٌقوٍبٔخ اٍزقلاَ ثمب٠ب " , ِؾّل ؽّلٞ , ؽن٠فخ فبٌل , ٘شبَ أٍبِخ وبًِ [5]

 2 2014, اٌجؾو٠ٓ ,  عبِؼخ اٌجؾو٠ٓ - إٌٙلٍخ

,  "ٞ ٌلإٍّٕذ اٌجٛهرلأل 340اٌّٛاطفخ اٌم١ب١ٍخ ا١ٌٍج١خ هلُ  "اٌّووي اٌٛؽٕٟ ا١ٌٍجٟ ٌٍّٛاطفبد ٚاٌّؼب١٠و اٌم١ب١ٍخ,  [6]

 2 ١ٌ1997ج١ب, 

[7] America Society for Testing and Materials," ASTM C150: Standard Specification for 

Portland Cement ", 2007. 

[8] America Society for Testing and Materials, " ASTM C187 : Standard Test Method for 

Amount of Water Required for Normal Consistency of Hydraulic Cement Paste " , 2002.  

[9] America Society for Testing and Materials," ASTM C127: Standard Test Method for 

Specific Gravity and Absorption of Coarse Aggregates ",  1985. 

[10] America Society for Testing and Materials, " ASTM C29: Standard Test Method for Unit 

Weight and Voids in Concrete ", 1985. 

[11] American Society for Testing and Materials, " ASTM C1585 : Standard Test Method for 

Measurement of Rate of Absorption of Concrete ", London , 2004 . 

 

85 



JOURNAL OF ENGINEERING RESEARCH AND APPLIED SCIENCES (JERAS) 

6th  Edition –Volume (1) - December 2018, ( Hoon – Libya ), ISSN 2414-6515 

                                                                                              اٌزطج١م١خ ِغٍخ اٌجؾٛس إٌٙل١ٍخ ٚاٌؼٍَٛ 
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[12] British Standard Institution, " BS 882 : 1992 , Specification of Aggregate from Natural 

Sources for Concrete " , London , 1983 . 

[13] America Society for Testing and Materials, " ASTM C128: Standard Test Method for 

Testing for Specific Gravity and Absorption Capacity of Fine Aggregates ", 1985. 

[14] America Society for Testing and Materials, "ASTM C143: Standard Test Method for 
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[15] America Society for Testing and Materials, "ASTM C360: Standard Test Method for for 
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[16] British Standard Institution, " BS 1881 Part 116: The Compressive Strength of  Cubic 
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ىالتحرورمدورىكلمظى

 ثَُ الله اٌوؽّٓ اٌوؽ١ُ

 

 اٌقٍك أثٛ اٌمبٍُ ِؾّل طٍٝ الله ػ١ٍٗ ٚػٍٝ آٌٗ ث١زٗ اٌط١ج١ٓ اٌطب٘و٠ٓ ٚثؼل222 اٌظلاح ٚاٌَلاَ ػٍٝ ١ٍلٚ

 

أْ رطً ْ٘ٛ  –ثى١ٍخ اٌزم١ٕخ إٌٙل١ٍخ  اٌجؾٛس إٌٙل١ٍخ ٚاٌؼٍَٛ اٌزطج١م١خ٠َو أٍوح ١٘ئخ رؾو٠و ِغٍخ 

إٌٙلٍخ فٟ ِغبلاد اٌؼ١ٍّخ  اٌّٛاػ١غ, ٚاٌنٞ ٠غطٟ ثؼغ 2018اٌّغٍل الأٚي ك٠َّجو  – ؼلك٘ب اٌَبكًث

 2ٚاٌؼٍَٛ اٌزطج١م١خ

 

ْ اٌجؾٛس إٌّشٛهح فٟ ٘نا اٌّغٍل لل لبَ ثزم١١ّٙب ػلك ِٓ الأٍبرنح اٌّشٙٛك ٌُٙ ثبٌملهح ٚاٌىفبءح فٟ ئ

وً افزظبطُٙ, ٚٔؾٓ ٕٔزٙي ٘نٖ اٌفوطخ ٌٕزملَ ثبٌشىو اٌغي٠ً ٌلإفٛح ِإٌفٟ اٌٛهلبد اٌجؾض١خ ٚاٌّم١ّ١ٓ ٚ

ٔإول أْ الأفىبه ٚا٢هاء اٌٛاهكح فٟ اٌٛهلبد اٌجؾض١خ لا رؼجو 2 وّب ّغٍلِٓ ٍبُ٘ فٟ اٍزظلاه ٘نا اٌ

ثبٌؼوٚهح ػٓ هأٞ أٍوح ١٘ئخ اٌزؾو٠و ٚرجمٝ ِؾز٠ٛبرٙب رقض ِإٌف١ٙب, ٚٔوؽت ِٓ عٙزٕب ثأ٠خ ِلاؽظبد 

ثبٌقظٛص2 ٚٔؾٓ ئم ٔملَ ٘نا اٌّغٍل فإٔب ٔأًِ أْ ٠ىْٛ ِظلها ٘بِب ِٚف١لا ٌٍّؼٍِٛبد فٟ ِغبٌٗ, ٚكفؼب 

ٌلهاٍخ ٚاٌجؾٛس ٚاٌفبئلح, ٚٔلػٛ وبفخ الإفٛح الأٍبرنح ٚاٌجبؽض١ٓ ٌلػُ اٍزّواه٠خ اٌّغٍخ ٌّي٠ل ِٓ ا

ٍٚبئو ألطبه الأِخ  ثٍلٔب اٌؾج١ت ١ٌج١بثبٌجؾٛس اٌم١ّخ ٌّب ف١ٙب ِٓ فبئلح ٚرطٛه ٚرملَ ا١ٌَّوح اٌؼ١ٍّخ 

 ١ٔوا فٟ ِغبي اٌجؾٛس اٌؼوث١خ2 ٚٔوعٛ ِٓ الله اٌؼٍٟ اٌمل٠و أْ ٠ٛفمٕب ٌزىْٛ ٘نٖ اٌّغٍخ ِٕٙلا ٚك١ٌلا

ِىزت اٌشإْٚ اٌى١ٍخ ٚالأؿ هئ١ٌ  ػ١ّلٚاٌلهاٍبد اٌؼ١ٍّخ , وّب ٕٔزٙي ٘نٖ اٌفوطخ ٌٕزملَ ثبٌشىو ٌلأؿ ك2 

ِؾلٚك  ٚونٌه الأفٛح أػؼبء أٍوح اٌزؾو٠و ػٍٝ  كػُّٙ اٌّؼٕٛٞ اٌلا اٌؼ١ٍّخ ٚهؤٍبء الألَبَ اٌؼ١ٍّخ

 ٚؽوطُٙ ػٍٝ طلٚه ٘نٖ اٌّغٍخ2 

 

ورحمة الله وبركاته والسلام عليكم  
 

 

 

 أحًذ انسُىسي انعربيد. أ.                                                                             

 انخحريريذير                                                                                       
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ىوظالكلرمودىكلمـــــظىى
 

 بسم الله الرحمن الرحيم
 

ْ ١َِوح أوضو ِٓ هثغ لوْ ِٓ اٌيِٓ ٌُ رىٓ ػجضب ٚلا ٘لها ثً ػطبء ِزغلكا َِزّوا ٚرأٌمب هائؼب ئ

ٚئثلاػب ِز١ّيا2 ػطبء ِزغلكا َِزّوا رّضً فٟ اٌلفؼبد اٌّزؼبلجخ ِٓ اٌقو٠غ١ٓ ٚاٌقو٠غبد فٟ ِغبلاد 

فو٠ظ  1500ٚاٌن٠ٓ رغبٚى ػلكُ٘ أوضو  ٍخ اٌَلاِخٕٚ٘لإٌٙلٍخ اٌىٙوثبئ١خ ٚا١ٌّىب١ٔى١خ ٚاٌّل١ٔخ 

 ٚفو٠غخ2

 

ئْ رأٌك ٘نٖ إٌّبهح اٌؼ١ٍّخ ٠زّضً فؼلا ف١ّب ٠غللٗ ػ١ٍٙب فو٠غٛ٘ب ِٓ ٍّؼخ ىو١ٗ ؽ١جخ ػبِب ثؼل ػبَ 

ٚاٌزٟ طبهد ثؾّل الله غ١و فبف١خ ػٍٝ أؽل ؽ١ش اصجذ ٘إلاء علاهرُٙ فٟ ع١ّغ اٌّٛالغ اٌزٟ اهربكٚ٘ب ٚاْ 

الغ اٌّزملِخ فٟ ِإٍَبرٕب اٌظٕبػ١خ ٚاٌقل١ِخ اٌّقزٍفخ ٚفٟ ِملِزٙب لطبع اٌىٙوثبء ٚإٌفؾ رمٍلُ٘ ٌٍّٛ

 ٚإٌٙو اٌظٕبػٟ اٌؼظ١ُ ٘ٛ ف١و ك١ًٌ ػٍٝ مٌه2

 

ّغٍخ اٌجؾٛس إٌٙل١ٍخ ٚاٌؼٍَٛ اٌزطج١م١خ اٌظبكهح ػٓ و١ٍخ ٌ َبكًاٌؼلك اٌٌىُ ٠َؼلٟٔ ٠ٚشوفٕٟ ئْ أللَ 

اٌّزشؼجخ اٌش١مخ أِلا أْ  اٌزطج١م١خاٌؼٍَٛ إٌٙلٍخ ٚض١ٓ ٚاٌّٙز١ّٓ فٟ ِغبلاد ٌىً اٌجبؽ إٌٙل١ٍخ ثْٙٛاٌزم١ٕخ 

 ب ٌظب٘وح2 ١ٌَإاي أٚ رم١١لا ٌّؼٍِٛخ أٚ شوؽب رٛػ١ؾ ٠غلٚا فٟ ِب ٠ؾ٠ٛٗ ٘نا الإطلاه عٛاثب

ٔملَ ٘نا اٌغٙل اٌّزٛاػغ َِبّ٘خ ِٓ ٘نا اٌظوػ اٌؼٍّٟ فٟ ٔشو اٌؼٍُ ٚاٌّؼوفخ ث١ٓ أثٕبء ٘نا 

ٛف2ٟ ٚئربؽخ ٌٍفوطخ ٚفزؾب ٌجبة اٌّشبهوخ ٚاٌَّبّ٘خ ٌىً اٌواغج١ٓ فٟ اٌم١بَ ثٙنٖ اٌّّٙخ اٌّغزّغ اٌ

اٌشو٠فخ, فإٔب ٔلػٛ وبفخ الإفٛح اٌجبؽض١ٓ فٟ اٌغبِؼبد ٚاٌّؼب٘ل اٌؼ١ٍب ٚاٌّواوي اٌّزملِخ ٚاٌّإٍَبد 

فٟ ثٍلٔب خ اٌؼ١ٍّخ ٚاٌضمبف١خ اٌجؾض١خ ٚاٌؼ١ٍّخ اٌّشبهوخ ثأٚهالُٙ اٌجؾض١خ ٚاٌلها١ٍخ ٌٕزّىٓ ِٓ ِٛاوجخ إٌٙؼ

 2اٌؾج١ت ١ٌج١ب

وّب ٠َؤٟ أْ أرملَ ثبٌشىو اٌغي٠ً لأٍوح رؾو٠و ٘نٖ اٌّغٍخ ػٍٝ عٙٛكُ٘ ٚػٍُّٙ اٌلؤٚة ٚػٍٝ وً 

ؽجخ ػوق رفظلد ػٕٙب عجبُ٘ٙ اٌىو٠ّخ ٚاٌٝ أٍوح ٘نٖ اٌّإٍَخ اٌؼو٠مخ ِٓ أػؼبء ١٘ئخ اٌزله٠ٌ 

٠ل اٌؼْٛ ٚاٌَّبػلح ٌٚٛ ثىٍّخ ؽ١جخ فٟ ئطلاه ٘نا اٌؼلك  لٚوً ِٓ كػّٕب ِٚٚاٌّٛظفْٛ ٚاٌطلاة ٚاٌٝ 

 هاع١ٓ ِٓ اٌغ١ّغ الاٍزّواه فٟ اٌزؼبْٚ ٚاٌزٛاطً ٌزَزّو أػلاك ٘نٖ اٌّغٍخ فٟ اٌظلٚه2

 

 

 والسلام عليكم ورحمة الله وبركاته  
 
 

                                                          
د. انسُىسي عبذ انرحًـــٍ انعطشبٌ                                                               

 انكهيتعًيذ                                                              
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 حشخرط انًدهت في انبحىد انًقذيت إنيهب يب يهي: 

 

ْ ٔشود أٚ للِذ ٌٍٕشو فٟ ِغٍخ ٠غت أْ رىْٛ اٌجؾٛس اٌّملِخ ئٌٝ اٌّغٍخ أط١ٍخ, ٌُٚ ٠َجك أ -1

 أفوٜ, ٠ٚزؼٙل ِملَ اٌجؾش ثنٌه فط١ب2 

لا ٠غٛى ئػبكح ٔشو اٌجؾٛس اٌزٟ ٔشود أٚ اٌزٟ لجٍذ ٌٍٕشو, وّب لا ٠ؾك ٌّملَ اٌجؾش ؽٍت  -2

 فٟ ؽبٌخ اٌمجٛي2 اٍزوعبع ثؾضٗ

طفبد روًٍ ئٌٝ اٌّغٍخ صلاس َٔـ ِٓ اٌجؾش ثبٌٍغخ اٌؼوث١خ أٚ ثبٌٍغخ الإٔى١ٍي٠خ ٚؽَت اٌّٛا -3

  2أػلاٖاٌّلٚٔخ  

رؾزفع ١٘ئخ اٌزؾو٠و ثؾمٙب فٟ ئػبكح اٌجؾش ئٌٝ ِملِٗ ٌزؾ١َٓ اٌظ١بغخ أٚ لإعواء أٞ رغ١واد ِٓ  -4

اٌؾنف, أٚ الإػبفخ ثّب ٠زٕبٍت ِغ الأٌٍ اٌؼ١ٍّخ ٌشوٚؽ اٌّغٍخ2 وّب رؾزفع ثؾمٙب فٟ أْ رؾنف  

 ٓ كْٚ اٌوعٛع ئٌٝ ِملَ اٌجؾش 2أٚ رؼ١ل ط١بغخ ثؼغ اٌىٍّبد ثّب ٠زلاءَ ِغ أٍٍٛثٙب فٟ إٌشو ِ

رٍزيَ ١٘ئخ اٌزؾو٠و ثاشؼبه ِملَ اٌجؾش ثٛطٛي ثؾضٗ فٟ ِٛػل ألظبٖ أٍجٛع ِٓ ربه٠ـ اٍزلاِٗ  -5

 وّب رٍزيَ ثأشؼبه اٌجبؽش ثمجٛي ثؾضٗ ٌٍٕشو أٚ ػلَ لجٌٛٗ فٛه ئرّبَ ئعواءاد اٌزم2ُ١١ 

 ُ ١٘ئخ اٌزؾو٠و ٍو٠ب2رؼوع اٌجؾٛس اٌّملِخ ٌٍٕشو ػٍٝ ِؾى١ّٓ ِٓ مٚٞ الافزظبص رقزبه٘ -6

 روًٍ ئٌٝ ِملَ اٌجؾش َٔقخ ِٓ اٌؼلك اٌنٞ رُ ف١ٗ ٔشو ثؾض2ٗ   -6

 روًٍ اٌجؾٛس ٚع١ّغ اٌّواٍلاد اٌّزؼٍمخ ثبٌّغٍخ ثبٍُ هئ١ٌ ١٘ئخ اٌزؾو٠و ػٍٝ اٌؼٕٛاْ اٌزبٌٟ: -7   

 

 

 دولظىلوبوا

 الجفرةى -هونى

 هونى–كلوظىالتقنوظىالكنددوظى

 اٌؼٍَٛ اٌزطج١م١خ ٌجؾٛس إٌٙل١ٍخ ِٚغٍخ ا

 61160صى.ىبىى:ىى

 2603052 -57 - 00218برودىمصورى:ىى

 jeras@ceh.edu.ly برودىإلكترونيى:ى
ى
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 قىاعذ انخقذو نُشر الأوراق انعهًيت ببنًدهت
 

ْ٘ٛ ثجؾٛس  -روؽت ِغٍخ اٌجؾٛس إٌٙل١ٍخ ٚاٌؼٍَٛ اٌزطج١م١خ اٌظبكهح ػٓ و١ٍخ اٌزم١ٕخ إٌٙل١ٍخ 

له٠ٌ ٚؽٍجخ اٌلهاٍبد اٌؼ١ٍب فٟ اٌغبِؼبد ٚاٌّإٍَبد ٚا١ٌٙئبد اٌؼ١ٍّخ اٌّقزظخ أػؼبء ١٘ئخ اٌز

 , ٌٍّٚشبهوخ ثبٌجؾٛس اٌؼ١ٍّخ ٠طٍت ِٓ اٌغ١ّغ اٌزم١ل ثّب ٠ٍٟ:ٚفبهعٙب ١ٌج١بكافً ٚاٌّواوي اٌجؾض١خ 

 حخطيظ انظفحت وانًسبفبث انفبطهت 
 

 )ٓأٍُ اٌّإٍَخ الأوبك١ّ٠خ أٚ اٌجؾض١ةخ رؾزٛٞ اٌظفؾخ الأٌٚٝ ػٍٝ أٍُ  اٌّإٌف أٚ )أٍّبء اٌّإٌف١ ,

اٌزٟ ٠ٕزّٟ  ٌٙب اٌّإٌف, أٍُ اٌّإٌف اٌّزملَ ثبٌجؾش, اٌؼٕٛاْ اٌجو٠ةلٞ, ػٕةٛاْ اٌجو٠ةل الاٌىزوٚٔةٟ, 

 وٍّخ2 250ٍِٚقض اٌٛهلخ اٌؼ١ٍّخ ٚاٌنٞ ٠غت أْ ٠ىْٛ ِىزٛة فٟ ػّٛك ٚاؽل ٚفٟ ؽلٚك 

 76ّٛك ثبلٟ اٌٛهلخ أٚ اٌجؾش ٠ىزت ػٍٝ ١٘ئخ ػّٛك٠ٓ ػوع وً ػmm   10اٌَّبفخ ث١ّٕٙةبmm 

 ٚثزجبػل أٍطو ِفوك2

 ( فٟ ؽبٌخ ٚعٛك هِٛى رؼو٠ف١خNomenclatureفإَهب )  ًرىزت ِجبشوح ثؼل اٌٍّقض ِجبشوح ٚلج

 اٌّملِخ ٚرىزت ػٍٝ ١٘ئخ ػّٛك٠ٓ , ػّٛك ثٗ اٌوِي ٚا٢فو ثٗ اٌٛطف ٚاٌٛؽلح2

 جغ هؤًٚ اٌّٛاػ١غ2 ٠غت رون َِبفخ ثبكئخ ٌىً اٌفمواد ِب ػلا اٌفمواد اٌزٟ رز 

  ٠غةةت فظةةً اٌّؼةةبكلاد ٚاٌفمةةواد اٌّمزجَةةخ اٌط٠ٍٛةةخ ٚإٌظو٠ةةبد ٚاٌّلاؽظةةبد اٌقبطةةخ ٚاٌغةةلاٚي

 ٚالأشىبي ػٓ اٌفمواد اٌّؾ١طخ ثٙب ثزون ٍطو فبٌٟ أػلا٘ب ٚأٍفٍٙب2

   ( اٌقؾ اٌَّزقلَ فٟ اٌٛهلخTimes New Roman ْػٕٛا,) ٠16ىزت ثؾغةُ  اٌجؾشpt,  أٍةّبء

,اٌٍّقةض ٚثةبلٟ 12pt, اٍةُ اٌّإٍَةخ ٚاٌؼٕةٛاْ اٌجو٠ةلٞ ٠ىزةت ثؾغةُ 14ptؾغُ اٌّإٌف١ٓ رىزت ث

 10pt2 2ٚرىزت اٌّلاؽظبد أٍفً اٌظفؾخ ثقؾ ؽغّٗ  12ptٚاٌّؼبكلاد ٠ىزت ثقؾ ؽغّٗ اٌٛهلخ 

  ٓ٠8غةةت ألا ٠مةةً ؽغةةُ اٌقةةؾ فةةٟ اٌغةةلاٚي ٚالأشةةىبي ٚإٌّؾ١ٕةةبد ػةةpt  ٚػٍةةٝ أْ رىةةْٛ اٌغةةلاٚي

 ف اٌؼّٛك لله الإِىبْ ٚرولُ ر١ٍٍََب2ٚالأشىبي ٚإٌّؾ١ٕبد فٟ ِٕزظ

 2)ٌٟلإ٠ؼبػ إٌض اٌنٞ ٠واك اٌزأو١ل ػ١ٍٗ ٠َزقلَ اٌشىً اٌّبئً ٌٍقطٛؽ )الا٠طب 

 

 انًعبدلاث انريبضيت

 

 2رىزت اٌّؼبكلاد ثظ١غخ ه٠بػ١خ ِقزظوح فٟ اٌَطو 

 2هلُ اٌّؼبكلاد ثأهلبَ ر١ٍٍََخ 

 2أرون ٍطو فبٌٟ لجً ٚثؼل وً ِؼبكٌخ 

  أٚ ثبٌٍغةةخ  بٌٍغةةخ اٌؼوث١ةةخفٟ ٍةةٛاء وبٔةةذ اٌىزبثةةخ ثاٌظةةفؾخ فةةٟ اٌٍٛةةطأٍةةفً ٠ىزةةت هلةةُ اٌظةةفؾخ

 2الإٔغ١ٍي٠خ

 

 انًراخع:

 رىزت اٌّواعغ ػٍٝ اٌظٛهح اٌزب١ٌخ:

اٍُ اٌّإٌف, "ػٕٛاْ اٌجؾش أٚ اٌىزبة", اٍُ اٌّإرّو إٌّشٛه ف١ٗ اٌجؾش, هلُ اٌّغٍل, هلُ  ]1[

 الاطلاه, أهلبَ اٌظفؾبد, اٍُ اٌلٌٚخ,  ٍٕخ إٌشو2
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 هوئظىالتحرور
ى

 رئوــــسىالتحروـــرىىىىىىىىىى  أ.ىرمـــرىالأموـــــــــــــنىفكرانـظ

ىمدوــــرىالتحروـــــــرىىىىىىىىى ىدى.ىىأحمدىالدنـــــوديىالطــــربيأ.
 

 ى

ىرضـــــــــــــــــــــــــــواًىىىىىىىىى  د.ىمحمـــــدىطـــــارقىالدطوـــــــــد
 رضـــــــــــــــــــــــــــواىىىىىىىىى  يىراجاىدلوذنالىدودايد.ىمور 

 

 

ىالتحرورىرلىىالطنوانىالتالي:ىرئوسىهوئظبادمىىىى المرادلات
 

 دولظىلوبوا

 الجفرةى -هونى

ىهونى-كلوظىالتقنوظىالكنددوظى

 ِغٍخ اٌجؾٛس إٌٙل١ٍخ ٚاٌؼٍَٛ اٌزطج١م١خ

 61160صى.ىبىى:ىى

 2603052-57 - 00218برودىمصورى:ىى

 jeras@ceh.edu.lyبرودىإلكتروني:ى
ى

ى
ىدونارانى.ى –*ىىىىىدطرىالندخظىالواحدةىداخلىلوبواى

ى

 

 
 

 
 
 

ىبالضرورةىرنىرأيىالمجلظى(ى رالواردةىفيىالبحوثىلاىتطبى)ىالآراءىوالمطلومات
 

 

 

 

ىأدطارىالاذتراكات
 للدنظىالواحدة

 لوبوافيىخارجى لوبواداخلىىفي

ىللأفراد
ىللمؤددات

ى(ىىىدونارى5)
 (ىىىدونارى3)ى

ى(ىدولارى15)ى
 (ىدولارى10)ى
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ىظىوالطلومىالتطبوقوظومجلظىالبحوثىالكندد
ىمتخصصظى-هنددوظىى-تقنوظى-رلموظ

ى
ى
ى

ى
ى

ىمجلظىمحكمظىنصفىدنووظ
 هونى-تصدرىرنىكلوظىالتقنوظىالكنددوظ

ى
ى
ى
ى

ى(ىـــىى6المجلدىالأول،ىىالطددىـــى)ى

 
 

ىـــــــ]ى1028(ىىدودمبر)ىى[ـــــــ
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 هون -كلية التقنية الهندسية 
 

 

 يدهت انبحىد انهُذسيت وانعهىو انخطبيقيت 
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