
     

 

  6     4    1396  49  

 

                     

                      

                          

          .  

                        

                      

      5              )  

8 .(                     

                          

                

                  . 

                    

              )     

                          

               (    

             .    8    

                        

         .  

      

 7-                   

 ) (     ) ( 5/7     .  

  
 8-           5     .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                             1 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


             

 

50    6     4    1396  

 

  

4-    

                    

         ZrB2-SiC      

                  .    

                   

                  5/2  5  5/7 

10                     

 1900              7       

40                .     

          0    10          

                       5/19 

    1/12       .     

      3/4              

      2/8               

      5/7                 

                

    .  

5-     

                       

        6922     3/4/96       

 .  

  

[1] A. Bellosi, F. Monteverde, D.D. 

Fabbriche, C. Melandri, "Microstructure 

and properties of ZrB2-based ceramics," 

Journal of Materials Processing & 

Manufacturing Science, vol. 9, no. 2, pp. 

156-170, 2000. 

[2] F. Monteverde, S. Guicciardi, A. Bellosi, 

"Advances in microstructure and 

mechanical properties of zirconium 

diboride based ceramics," Materials 

Science and Engineering A, vol. 346, pp. 

310-319, 2003.  

[3] A. L. Chamberlain, W. G. Fahrenholtz, 

G.E. Hilmas, D.T. Ellerby, "High-

strength zirconium diboride-based 

ceramics," Journal of the American 

Ceramic Society, vol. 87, no. 6, pp. 1170-

1172, 2004. 

[4] M. Shahedi Asl, M. Ghassemi Kakroudi, 

"A processing–microstructure correlation 

in ZrB2–SiC composites hot-pressed 

under a load of 10 MPa," Universal 

Journal of Materials Science, vol. 3, no. 

1, pp. 14-21, 2015.  

[5] S. Q. Guo, "Densification of ZrB2-based 

composites and their mechanical and 

physical properties: A review," Journal of 

the European Ceramic Society, vol. 29, 

no. 6, pp. 995-1011, 2009.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                             2 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


     

 

  6     4    1396  51  

 

[6] M. Shahedi Asl, M. Ghassemi Kakroudi, 

B. Nayebi, "A fractographical approach 

to the sintering process in porous ZrB2–

B4C binary composites," Ceram. Int, vol. 

41, p. 379–387, 2015.  

[7] S. M. Zhu, W.G. Fahrenholtz, G.E. 

Hilmas, "Enhanced densification and 

mechanical properties of ZrB 2–SiC 

processed by a preceramic polymer 

coating route," Scripta Materialia, vol. 

59, p. 123–126, 2008. 

[8] S. Zhu, W. G. Farenholtz, G. E. Hilmas, 

Sh. C. Zhang, "Pressureless Sintering of 

Zirconium Diboride Using Boron 

Carbide and Carbon Additions," Journal 

of American Ceramic Society, vol. 90, 

pp. 3660-3663, 2007.  

[9] W. G. Fahrenholtz, G. E. Hilmas, 

"Refractory Diborides of Zirconium and 

Hafnium," Journal of the American 

Ceramic Society, vol. 90, no. 5, pp. 1347-

1364, 2007.  

[10] F. Monteverde, "Ultra-high temperature 

HfB2–SiC ceramics consolidated by hot-

pressing and spark plasma sintering," 

Journal of alloys and compounds, vol. 

428, pp. 197-205, 2007.  

[11] D. Kalish, E.V. Clougherty, K. Kreder, 

"Strength, fracture mode, and thermal 

stress resistance of HfB2 and ZrB2," 

Journal of the American society, vol. 52, 

no. 1, pp. 30-36, 1969.  

[12] M. Shahedi Asl, Z. Ahmadi, S. Parvizi, 

Z. Balak, I. Farahbakhsh, "Contribution 

of SiC particle size and spark plasma 

sintering conditions on grain growth and 

hardness of TiB2 composites," Ceramics 

International, p. 

http://dx.doi.org/10.1016/j.ceramint.2017

.07.121, 2017.  

[13] Balbo, D. Sciti, "Spark plasma sintering 

and hot pressing of ZrB2–MoSi2 ultra-

high-temperature ceramics," Materials 

Science and Engineering A, vol. 475, p. 

108–112, 2008.  

[14] W. M. Guo, G. J. Zhang, Y. M. Kan, P. 

L. Wang, "Oxidation of ZrB 2 powder in 

the temperature range of 650–800 C," 

Journal of Alloys and Compounds, vol. 

471, pp. 502-506, 2009.  

[15] D. J. Chen, W. J. Li, X. H. Zhang, P. Hu, 

J.C. Han, C.Q. Hong, W.B. Han, 

"Microstructural feature and thermal 

shock behavior of hot-pressed ZrB2–

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                             3 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


             

 

52    6     4    1396  

 

SiC–ZrO2 composite," Materials 

Chemistry and Physics, vol. 116, pp. 

348-352, 2009.  

[16] S. Y. Du, L. Xu, X. H. Zhang, P. Hu, 

W.B. Han, "Effect of sintering 

temperature and holding time on the 

microstructure and mechanical properties 

of ZrB2-SiCw composites," Materials 

Chemistry and Physics, vol. 116, pp. 76-

80, 2009.  

[17] F. Y. Yang, X. H. Zhang, J. C. Han, S. Y. 

Du, "Mechanical properties of short 

carbon fiber reinforced ZrB2-SiC 

ceramic matrix composites," Materials 

Letters, vol. 62, pp. 2925-2927, 2008.  

[18] X. Zhang, Z. Wang, X. Sun, W. Han, C. 

Hong, "Effect of graphite flake on the 

mechanical properties of hot pressed 

ZrB2–SiC ceramics," Materials Letters, 

vol. 62, p. 4360–4362, 2008.  

[19] R. Barea, M. Belmonte, I. Osendi, P. 

Miranzo, "Thermal conductivity of 

Al2O3/SiC platelet composites," Journal 

of European Ceramic Society, vol. 23, 

pp. 1773-1778, 2003.  

[20] M. Li, M. Tsujimura, M. Sakai, "Crack-

face grain interlocking/bridging of a 

polycrystalline graphite: the role in 

mixed mode fracture," Carbon, vol. 37, 

pp. 1633-1639, 1999.  

[21] Rezaie,W. G. Fahrenholtz, G. E. Hilmas, 

"Effect of hot pressing time and 

temperature on the microstructure and 

mechanical properties of ZrB2–SiC," 

Journal of Materials Science, vol. 42, pp. 

2735-2744, 2007.  

[22] S. Zhou, Z. Wang, W. Zhang, "Effect of 

graphite flake orientation on 

microstructure and mechanical properties 

of ZrB2–SiC–graphite composite," 

Journal of Alloys and Compounds, vol. 

485, p. 181–185, 2009.  

]23 [ .    .       .     . 

  »             

        -     

              « 

                 

)1396.(  

[24] M. Shahedi Asl, M. Ghassemi Kakroudi, R. 

Abedi Kondolaji, H. Nasiri, "Influence of 

graphite nano-flakes on densification and 

mechanical properties of hot-pressed ZrB2–

SiC composite," Ceramics International, vol. 

41, p. 5843–5851, 2015.  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                             4 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


     

  

  

  6   4  1396  

53  

  

      (TiW)C/CN-Ni    

        

    

            

rafiaei@gut.ac.ir 

 :    :  

 :9  1396    

 :6  1397    

    

 :    

           

 .  

  

              TiO2,WO3  C              

                      N2      .       

  Ni        (Ti0.93W0.07)C/C0.7N0.3-20 Ni       

   1510       .                      

   (XRD)         (SEM)            (EDS) 

    (STEM)          .       

      /                       

N2                        .      N2      

    (Ti0.93W0.07)C    3    .    

          2  8      W  Mo   

        .    W    Mo          01/20     50/19    14/0     08/0 

   .        Mo  67/4  43/11       

.              2                    

 .  

  

1-   

                          

                    

                     

                      

   .               

                

                   

                         

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                             5 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


        ...  

 

54    6     4    1396  

 

]2-1[ .                   

                    

                      

                ]3[ .   

                          

                 

                    

                    

                 

                 

 .                

          

   Ti  W    ]4[.    

                        C   

N2                     

             .       

(Ti,W)C   (Ti,W)CN           Ni    

Co                    

                ]5[ . 

                  

                      

   .                   

                     

(Ti,W)C       (Ti,W)CN  

   .              TiO2 

  WO3                 

                      N2    

    N2                      

                    .

                  

       

                        

         ]7-6[ .        

                        

               TiC         

      N2               

 .                       

  N2      Mo2C  

       

(TiW)C/CN-Ni            .

                       

                . 

                       

                   C     O2 

       .           

                   .   

     N2     

    TiC      .  

2-     

2-1 -     

       TiO2 WO3  

C  Ni             45  20  7/1    2/4 

      99             

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                             6 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


     

 

  6     4    1396  55  

 

  .   TiO2  WO3   C        

       250           

  20        .   

                       

        7      

             40     1      .

         

                        

  .   (TiW)C  

(TiW)CN                        

      N2               1500 

       .          

         Mo2C     Ni   

  .        

                      

    24       .           

            48         120    

     .          

       1           125    

                    

       .           

         .  

2-2-      

             

              (X-Ray)       

Cu-K           5418/1       

     .        

                    

(SEM)         

(EDS)           (STEM) 

   .           

                 30    

     .                

                    

       ]8.[     

       KIC= (HW)
1/2 

                           

0889/0    .  H(GPa)    W(Mpa)    

                    

                      

   .  

3-     

3 -1-               

  

  1     X   

(Ti0.93W0.07)CN           .        

                

          1489-042            

               (Ti0.93W0.07)CN 

                    .

                   W   

                

                    .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                             7 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


        ...  

 

56    6     4    1396  

 

    D=0.9 / cos       

              

         (D)    95   

  .                

        SEM            

          300 -150     

                        

     ]9[.  

  

 1-   XRD    (Ti0.93W0.07)(C0.7N0.3)  (JCPDS: 042-1489), Ti(C0.7N0.3)  

3 -2 -             

 SEM  

  2         (TiW)C-Ni 

  (TiW)CN-Ni                  

Mo2C    .               

           

Ti (C1-xNx)        TiC           

            N2           

       TiC  ] 11-10[ .       

        Ti(C1-xNx)          

 N2   .  

           

Ti(C0.3N0.7)  Ti(C0.5N0.5)   1500  

   Ti(C0.7N0.3)   ]10[.     

              Ti  C    N2      

  ]12[ .               

        Ti(C0.3N0.7) 

             .     ) (

  ) (   2        N2       

     6/3     7/0     

  .              2) ( 

) (  )(               

  2    8           .    

                        

        .   

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                             8 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


     

 

  6     4    1396  57  

 

  
 2-  SEM:  ((Ti0.93W0.07)C -20Ni  ((Ti0.93W0.07)C-2Mo2C-20Ni  ((Ti0.93W0.07)C-8Mo2C-20Ni  

 ((Ti0.93W0.07)(C0.7N0.3)-20Ni  ((Ti0.93W0.07)(C0.7N0.3)-2Mo2C-20Ni  ((Ti0.93W0.07)(C0.7N0.3)-8 Mo2C-20Ni  

            N2          

        

   SEM             

     .               

 STEM     .  STEM   

   (Ti0.93W0.07)CN0.3-2Mo2C-20Ni  

(Ti0.93W0.07)CN0.3-8Mo2C-20Ni   3 

       .                

                 

  55/0    5/0   .  

 
 3-  STEM      ((Ti0.93W0.07)(C0.7N0.3)-2Mo2C-20Ni    

 ((Ti0.93W0.07) (C0.7N0.3)-8Mo2C-20Ni  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                             9 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


        ...  

 

58    6     4    1396  

 

  

                   

                           

   .              

                    

   .             

     W   Mo     

                      

    (EDS)      .      4   

     C–Mo2C–20 Ni)Ti0.93W0.07(   

        Mo2C           W 

  Mo         .      W   

                      

Mo             .      

                Ni       .

      Ni    

Mo2C    WC                 .  

 W         Mo 

   .    5             EDS 

  (Ti0.93W0.07)C-2Mo2C-20Ni  

(Ti0.93W0.07)C-8Mo2C-20Ni           .

          4               

Mo           .        

  5    Mo2C  2  8  

    W    Mo        01/20    50/19   

14/0    08/0     .         Mo    

  
1
   W    Mo    N2  .    

  
1 affinity 

6     EDS     

       .       

    Mo                      

  .                   

       Mo    67/4    43/11     

   .                  

          Mo2C       W      

  .  

3 -3-    

                      

              

)  7( .                  

                      

                  

 .               Mo2C 

           TiC   Ti(CN) 

    Ni                    

              ]16-13 .[

           

(Ti0.93W0.07)(C0.7N0.3)     CN          

    Mo2C    7/12  9/13     

 .                   

           .        

            (Ti0.93W0.07)C   

   C      3/9 

           2  5    8   

 Mo2C                7/12  9/12   

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                            10 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


     

 

  6     4    1396  59  

 

95/12       .           

         N2           

                         

   N2            .     

                    

         .          

                     

                

     .  

  
 4-      /         Mo2C.  

  

 5-  SEM  EDS  : (Ti0.93W0.07)C-2Mo2C-20Ni ) ( )(  

(Ti0.93W0.07)C-8Mo2C-20Ni ) ( )(  

Element Weight% Atomic%

   

C K 18.42 52.46 

Ti K 61.17 43.68 

Mo L 0.39 0.14 

W M 20.01 3.72 

   

Totals 100.00  

Element Weight% Atomic%

   

C K 20.07 54.95 

Ti K 60.67 41.64 

Mo L 0.24 0.08 

W M 19.50 3.49 

   

Totals 100.00  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                            11 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


        ...  

 

60    6     4    1396  

 

  

 6-  SEM  EDS   : (Ti0.93W0.07)C-2Mo2C-20Ni ) ( )(  

(Ti0.93W0.07)C-8Mo2C-20Ni)  ( )(  

  

 7-           Mo2C.  

4-    

                     

  (TiW)C/(TiW)CN       .     

               Ni       Mo2C  

                  

 .     :  

-     (Ti0.93W0.07)C/CN0.3-Mo2C-20Ni  

         .  

Element Weight% Atomic%

   

C K 19.14 54.82 

Ti K 55.09 39.56 

Mo L 4.67 1.68 

W M 21.09 3.95 

   

Totals 100.00  

Element Weight% Atomic%

   

C K 23.36 61.56 

Ti K 47.98 31.70 

Mo L 11.43 3.77 

W M 17.24 2.97 

   

Totals 100.00  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                            12 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


     

 

  6     4    1396  61  

 

-            W    Mo     N2    

 (TiWMo)CN   (TiW)CN  . 

-   N2               

  . 

-     Mo                

     .              

    Mo                .

        Mo2C      W     

    . 

-      N2      

                 

    . 

  

[1] W. Zhai, Y. Gao, L. Sun, Y. Xiao, L. He 

and Y. Wang, ''Effect of molybdenum 

addition on the microstructure and 

mechanical properties of Cr3C2-20 wt. % 

Ni cermet Materials at High 

Temperatures'', Vol. 34, pp. 272–278, 

2017. 

[2] B. Lopez Ezquerra, R. Gonzalez Ojeda, I. 

Iparraguirre, N. Rodriguez, J.M. 

Sanchez-Moreno, ''Presintering of TiCN-

TiC-WC-Cr3C2-Ni cermets under N2-H2 

atmospheres'', International Journal of 

Refractory Metals and Hard Materials, 

Vol. 62, pp. 21–28, 2017. 

[3] K. Miyazaki, T. Okanishi, H. Muroyama, 

T. Matsui, K. Eguchi, ''Development of 

NieBa(Zr,Y)O3 cermet anodes for direct 

ammonia-fueled solid oxide fuel cells'', 

Journal of Power Sources, Vol. 365, 

pp.148-154, 2017. 

[4] V. Verma, B.V.M. Kumar, ''Tribological 

characteristics of conventionally sintered 

TiCN-WC-Ni/Co cermets against 

cemented carbide'', Ceramics 

International, Vol. 43, pp. 368-375, 2017.  

[5] V. Verma, B.V.M. Kumar, ''Processing 

of TiCN–WC–Ni/Co Cermets via 

Conventional and Spark Plasma Sintering 

Technique'', Trans Indian Inst Met, Vol 

70, pp. 843–853, 2017. 

[6] H. Kwon, W. Kim, and J. Kim, ''Stability 

Domains of NbC and Nb(CN) During 

Carbothermal Reduction of Niobium 

Oxide'', Journal of American Ceramic 

Society, Vol. 98, pp. 315–319, 2015. 

[7] T. Yanga, L. Nia, Q. Zheng, J. Xiong, 

''Cutting wear, microstructure and 

mechanical properties of 

(Ti0.5,W0.5)Cbased cermet inserts 

containing Mo2C'',  International Journal 

of Refractory Metals & Hard Materials, 

Vol. 68, pp.151-158, 2017. 

[8] D.K. Shetty, I.G. Wright, P.N. Mincer 

and A.H. Clauer. ''Indentation fracture of 

WC–Co cermets'', Journal of Materials 

Science, Vol. 20, pp. 1873–1882, 1985. 

[9] J. Kim, S. Kang, ''Microstructure 

evolution and mechanical properties of 

(Ti0.93W0.07)C–xWC–20Ni cermets'', 

Materials Science and Engineering, Vol 

A 528, pp. 3090–3095, 2011. 

[10] H. Hosokawa, K. Shimojima, A. 

Matsumoto, K. Kato and H. Matsubara, 

''Wettability of Ni/(TixMe1  x)(CuNv) 

system (Me = Mo, W) '', International  

Journal of Refractory Metals and Hard 

Materials, Vol. 33,  pp.1–5, 2012. 

[11] I.J. Jung, S.A. Kang, ''Study of the 

characteristics of Ti(CN) solid solutions'', 

Journal of Materials Science, Vol. 35, pp. 

87–90, 2000. 

[12] S. Kang, ''Stability of nitrogen in Ti(CN) 

solid solutions for cermet applications'', 

International  Journal of Refractory 

Metals and Hard Materials, Vol. 40, pp. 

139–142, 1997. 

[13] N. M. Parikh and J. M. Humenik, 

''Cermets: II, Wettability and 

microstructure studies inliquid-phase 

sintering'', Journal of American Ceramic 

Society, Vol. 40, pp. 315–320, 1957. 

[14] H. Doi, ''Advanced TiC and TiC–TiN 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

                            13 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html


        ...  

 

62    6     4    1396  

 

based cermets'', 2nd International 

Conference and Science in Hard 

Materials England. Adam Hilger Ltd, pp. 

489–491, 1984. 

[15] N. Liu, Y. Xu, Z. Li, M. Chen, G. Li and 

L. Zhang, ''Influence of molybdenum 

addition on the microstructure and 

mechanical properties of TiC-based 

cermets with nano-TiN modifications'', 

Ceramic International, Vol. 29, pp. 919–

925, 2003. 

[16] S. M. Rafiaei, J. H. Kim and S. Kang, 

''Effect of nitrogen and secondary carbide 

on the microstructure and properties of 

(Ti0.93W0.07)C-Ni cermets'', International 

Journal of Refractory Metals and Hard 

Materials, Vol. 44, pp. 123-128, 2014. 

  

  

  

  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
96

.6
.4

.3
.6

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

26
-0

6-
25

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            14 / 14

https://dor.isc.ac/dor/20.1001.1.23222352.1396.6.4.3.6
http://ijcse.ir/article-1-552-en.html
http://www.tcpdf.org

