
     

  

  

  7   1  1397  

53  

  

          SiC 

 1*   2   3  

1              
2               

3                  

* moh7tani@gmail.com 

 :    :  

 :14  1397    

 :17  1397    

    

 :    

 -         

SiC     

  

                    SiC          –            

75  85    95                 .             

SiC                      EDS              

              SiC                    

   .                              

                  SiC   .                  

    -          SiC      45        95             

 .                30        85               .

        SiC                      30         

      75  85    95              SiC    Ni          SiC     

       Ni   .  

  

1-   

  SiC      

                      

                     

                       

        ]1-3[ .     

                     

                          

                    

                     

  ]4[ .       

                        

                         

   .        SiC         

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                             1 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


            

 

54    7     1    1397  

 

                   

           .         

                            

     SiC  . 

                     

                        

               .      

                      

                      

                    

]5 ,6[ .  

                 

                       

       .             

                

                     .

                      

             

               .    

                    

        ]5 -7[ .         

                    

      .   

   SiC       

                   

                    

  )     (  

      )       (          

        SiC           

        ]2 ,8 ,9[ .           

              SiC   

                 

         .       

                      

   .
1

      ]10[         

                

        pH              

      .              

                 

                           

                  .    

  ]11[                  

      SiC            

Co-P                

             

                    

     .
2

      ]12[      2005 

             

                 

                    

                    

   .                     

            SiC          

  
1 Sharma 
2 Zhang 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                             2 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


     

 

  7     1    1397  55  

 

    -       

                  

 .  

2-    

                     

15    9/99       

Chengdu Rong Feng     .  

1                    

              SiC   .   SEM 

    2    .  

  
 1-      SiC.  

  
 2-  SEM  SiC.  

            PSA
3         

               3      

 .                     

  
3 Particle Size Analyser  

    15  .  

                –   

 4         .  

  

  
  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                             3 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


            

 

56    7     1    1397  

 

  

  
 3-     SiC.   

 (             

     

        3/0            

10                 15    

                 

      .     

                   

                         

 .                

    15     .                

                 .        

     .  

 (   

              07/0   

    (SnCl2)    40              

)HCl (   .              .

                       

15                        

                 

                           

       .              

       .              

 15  .  

 (    

         0042/0     

  )PdCl2 (  40                

                        

 .                 

                15   

   .                      

         .  

 (   

      SiC        15  30    45 

   75 85  95     

     .            

            1         .     

         

NaOH      ]13 ,14[ .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                             4 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


     

 

  7     1    1397  57  

 

 1-       

  SiC  

   

NiSO4 - 6H2O 15    

NaBH4 

  1  1  NiSO4.6H2O   

 1     

C2H8N2   1  3  NiSO4.6H2O 

NaOH  10  

                      100 

            3         .  

            SiC      

          )SEM (Tescan    

    20-15                 EDS 

                        

  SiC                 

)XRD (    
4

           .

            CuK         

 40    .  

3-     

                       

         SiC            

    SiC                      

 .          

                  

       15  30    45         75 

85  95     .  

  
1 Philips  

3 -1-               

 SiC     

 75     

  4               

  30          75               

   .                 

         SiC         .    

                       

                     

XRD               .          

EDS          5                

       . 

 6      

        75                .

            SiC          

   .                 

                         

                            

         .           

  ]7[                     

      –                  .

            1     4       .  

                      

                              

     .                   

                       

   SiC     .  
  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                             5 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


            

 

58    7     1    1397  

 

  

  
 4-           30    75   .  

  

  

  
 5-  EDS  SiC     75       (15 (30   (45 .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                             6 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


     

 

  7     1    1397  59  

 

  
 6-      SiC     75        

 (15  (30   (45 .  

BH4 
–
 + 4 OH 

–
 = BO

2–
 + 2 H2O + 2H2 (g) + 4e 

–  1(  

BH4 
–
 = B + 2 H2 (g) + e 

–     
2(  

Ni 
2+

 + 2e 
–
 = Ni       3(  

2 H2O + 2 e 
–
 = 2 OH 

–
 + H2 (g)     4(  

  

  7-  7-       

  SiC                     

  75                   

     .                

                      

15  30    45        03/0     05/0    07/0    

               9  14    5/18    

     .                  

                 SiC 

                      

    .  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                             7 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


            

 

60    7     1    1397  

 

  

 7-  (    (    SiC        75     

  15 30  45 .  

3 -2 -               

 SiC     

 85     

  8               

  30          85               

   .                     

    75    ) 4 (

                          

                  . 

                       

                  .    

      EDS          9         

                         

    . 

  

 8-           30    85   .  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                             8 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


     

 

  7     1    1397  61  

 

  

 9-  EDS  SiC     85       (15 (30   (45 .  

  10              

        85                 .

              SiC         

     .                  

                   

                       

      30    )  10- (     SiC    

         .        45 

    )  10- (           

                    

                     

   .                       

     .               ]15[ 

    10               

SiC       .             

                        

               .      

                     

               .        

                       

                        

     .                 

        Ni             

                       

        .                

        15            SiC     

         .            

                      

           .       

          30           

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                             9 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


            

 

62    7     1    1397  

 

                     SiC   

   .               

                            

       .            

            SiC       

 :                      

               

                           

           .    

    SiC               Ni 

     .             

                     

         .              

                       

                           

      .  

  

 10-      SiC     85        

 (15  (30   (45 .  

                SiC     

    11           .            

          85           

30                            

                      100 

     .  
  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                            10 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


     

 

  7     1    1397  63  

 

   
 11-      SiC     85      30 .  

    12-     12-               

 SiC                     

 85                     

     .               

                            

                    

                           

       .  

  
 12-  (    (    SiC        85     

  15 30  45 .  

3 -3-              

 SiC     

 95     

  13                   

    30        95              

   .                      

                       

     .            EDS         

  14                    

        . 
  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                            11 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


            

 

64    7     1    1397  

 

  
 13-           30    95   .  

  
 14-  EDS  SiC     95       (15 (30   (45 .  

  

  15              

        95                 .

          SiC            

     .                   

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                            12 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


     

 

  7     1    1397  65  

 

                         

              .          

                             

              SiC         

   .                       

     1    4              

                    ]7[ . 

              ]15[    

                         

        .  

  
 15-      SiC     95        

 (15  (30   (45 .  

    16-     16-               

 SiC                     

 95                     

     .               

                            

                    

                           

      .  
  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                            13 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


            

 

66    7     1    1397  

 

  
 16-  (    (    SiC        95     

  15 30  45 .  

3 -4-               

 SiC     

   SiC       

                     

      17         .        

                      15 

  30    45                .

                      .  

                       

             .         

                       

    .      

                     

       ]10[.  

  

 17-  (    (    SiC            

 .  

                75    

85    95                      

 .                )  18 ( 

                        

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                            14 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


     

 

  7     1    1397  67  

 

                         

                     .  

                      

       .              

      75    95                  

                       

                     SiC 

 .  

  
 18-    SiC     30      

( 75     (85      (95   .  

4-     

                    

          

            SiC    .     

                -       

  SiC   45    95  

       .          

      30        85           

     .          SiC      

                30         

    75  85    95              SiC 

  Ni          SiC              

   Ni   .  

  

[1] F. Kretz, Z. Gácsi, J. Kovács, and T. 

Pieczonka, "The electroless deposition of 

nickel on SiC particles for aluminum 

matrix composites," Surface and 

Coatings Technology, vol. 180, pp. 575-

579, 2004. 

[2] H. Zhang, X. Wu, Q. Jia, and X. Jia, 

"Preparation and microwave properties of 

Ni–SiC ultrafine powder by electroless 

plating," Materials & design, vol. 28, pp. 

1369-1373, 2007. 

[3] L.-M. Luo, Z.-L. Lu, X.-Y. Tan, X.-Y. 

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                            15 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


            

 

68    7     1    1397  

 

Ding, L.-M. Huang, J.-G. Cheng, et al., 

"A specific chemical activation 

pretreatment for electroless nickel plating 

on SiC ceramic powders," Powder 

Technology, vol. 249, pp. 431-435, 2013. 

[4] G. Ling and Y. Li, "Influencing factors 

on the uniformity of copper coated nano-

Al 2 O 3 powders prepared by electroless 

plating," Materials Letters, vol. 59, pp. 

1610-1613, 2005. 

[5] W. Riedel, Electroless nickel plating: 

ASM International, 1991. 

[6] J. R. Davis, Surface engineering for 

corrosion and wear resistance: ASM 

international, 2001. 

]7 [             

"        pH  

    SiC      

Ni-B"     

        

1394.  

[8] J. Pázmán, V. Mádai, J. Tóth, and Z. 

Gácsi, "Investigation of the electroless 

nickel plated SiC particles in metal 

matrix composites," Powder Metallurgy 

Progress, vol. 10, pp. 102-109, 2010. 

[9] H. Yao, G. L. Zhu, and Y. Z. Wang, 

"Preparation of Ni-coated SiC Ceramic 

composite powder by electroless plating," 

in Applied Mechanics and Materials, 

2012, pp. 77-80. 

[10] A. Sharma, M. Suresh, H. Bhojraj, H. 

Narayanamurthy, and R. Sahu, 

"Electroless nickel plating on magnesium 

alloy," Metal finishing, vol. 96, p. 

10121416, 1998. 

[11] H. Noori, R. T. Mousavian, R. A. 

Khosroshahi, D. Brabazon, and S. 

Damadi, "Effect of SiC particle 

morphology on Co–P electroless coating 

characteristics," Surface Engineering, 

vol. 32, pp. 391-396, 2016. 

[12] Q. Zhang, M. Wu, and W. Zhao, 

"Electroless nickel plating on hollow 

glass microspheres," Surface and 

Coatings Technology, vol. 192, pp. 213-

219, 2005. 

[13] X. Zhu, "Processability of Nickel-boron 

Nanolayer Coated Boron Carbide," 

University Libraries, Virginia 

Polytechnic Institute and State 

University, 2008. 

[14] H. Dong, X. Zhu, and K. Lu, 

"Morphology and composition of nickel–

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

                            16 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html


     

 

  7     1    1397  69  

 

boron nanolayer coating on boron carbide 

particles," Journal of Materials Science, 

vol. 43, pp. 4247-4256, 2008. 

[15] P. He, S. Huang, H. Wang, Z. Huang, J. 

Hu, X. Cheng, et al., "Electroless nickel–

phosphorus plating on silicon carbide 

particles for metal matrix composites," 

Ceramics International, vol. 40, pp. 

16653-16664, 2014. 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

 [
 D

O
R

: 2
0.

10
01

.1
.2

32
22

35
2.

13
97

.7
.1

.5
.9

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cs
e.

ir
 o

n 
20

25
-1

2-
09

 ]
 

Powered by TCPDF (www.tcpdf.org)

                            17 / 17

https://dor.isc.ac/dor/20.1001.1.23222352.1397.7.1.5.9
http://ijcse.ir/article-1-575-fa.html
http://www.tcpdf.org

