
35

 
 

 
 /

 
18 

 
8

8

         

- 

  1  1  1  2 

1
          

2
        ) ( 

hsarpoolaki@gmail.com

:                                 -

                               .

                 1020  30 

    5                     .            

     1000 1100 1200 1300 1400 1450    

       .                1300       

       1,5  3  4,5  6       .         

    )SEM (                     

 .                              )XRD (

  . 

1-  

             ]1[.      

                ]2[. 

                             ]3[ .     

                                

  ]4[.                            

  ]5[. 

                                  

                                   

    .                           

                                     

                               ]6[.       

                                     

 -   -      -        

       .                

                                   

              ]7 8[. 

                :                

      )In-situe ( ...]7[.      

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.2

.1
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-0

6-
28

 ]
 

                               1 / 9

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.2.1.0
http://jicers.ir/article-1-373-fa.html


36

 
 

 
 /

 
18 

 
8

8

                                       

   .

2-    

        1   . 

 1-      

    )(   

1     Alcan Ra36 99  30  

2    99  50  

3   CMC- - 

        Al2O3/Al                          

1020  30  Al     .                    CMC 

10   5      .            

                    .                  

                                         .

     24   aging   .      

     )  1    2   (                1      

   bar 100  .               

        1000 1100 1200 1300 1400  1450                .

  10         3    .      

                     1300              

5/1  3 5/4    6            10                  .     

                                    8 × 8 × 2 

                  bar 100                    

   .                                  

    (SEM)    Cambridge 360   .      

                                        

 XRD  JEOL-JDX-8030   . 

3-    

3-1-        

                     

   Al      1000 1100 1200 1300 1400  1450  

    1 2  3) a (   .

           Al          o
C1300 

                .       1)b (              

  1300                      .       1  2  3    

               . 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.2

.1
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-0

6-
28

 ]
 

                               2 / 9

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.2.1.0
http://jicers.ir/article-1-373-fa.html


37

 
 

 
 /

 
18 

 
8

8

2

2.1

2.2

2.3

2.4

2.5

900 1000 1100 1200 1300 1400 1500

    
 

10 % Al

20 % Al

30 % Al

 

30

35

40

45

50

900 1000 1100 1200 1300 1400 1500

   
 

10 % Al

20 % Al

30 % Al

 
 1-    a(    b(     Al2O3/Al 

  10 20  30  Al 

3

3.5

4

4.5

5

900 1000 1100 1200 1300 1400 1500

   
 

10 % Al

20 % Al

30 % Al

 

3.5

3.7

3.9

4.1

4.3

4.5

0 2 4 6 8

( )

 

10 % Al

20 % Al

30 % Al

 2-a (   b (        Al2O3/Al   10 20  30  Al 

                                 1300          

   5/1 3 5/4  6        2)b ( 3   . 

)
o
C(

)
o
C(

a

b

a

b

)
o
C(

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.2

.1
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-0

6-
28

 ]
 

                               3 / 9

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.2.1.0
http://jicers.ir/article-1-373-fa.html


38

 
 

 
 /

 
18 

 
8

8

                                        

       . 

 
 3-a(        b (        Al2O3/Al  

 10 20  30  Al 

3-2-       

                                      

 .   4                               . 

              . 

150

200

250

300

350

400

450

500

550

600

0 2 4 6 8

(  )

(H
V

)

10 % Al

20 % Al

30 % Al

50

150

250

350

450

550

650

750

900 1000 1100 1200 1300 1400 1500

(H
V

)

10 % Al

20 % Al

30 % Al

 
 4-a (   b (      Al2O3/Al   10 20  30  Al 

3-3-        

                                          

       5      .                            

         .                   

     . 

240

290

340

390

440

0 1 2 3 4 5 6 7

(  ) 

( 
M

P
a

 )
   

 

10 % Al

20 %  Al

30 % Al

150

190

230

270

310

350

900 1000 1100 1200 1300 1400 1500

(M
P

a
)  

 

10 % Al

20 % Al

30 % Al

 
 5-a (   b (      Al2O3/Al   10 20  30  Al 

)
o
C( ab

)
o
C( ab

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.2

.1
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-0

6-
28

 ]
 

                               4 / 9

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.2.1.0
http://jicers.ir/article-1-373-fa.html


39

 
 

 
 /

 
18 

 
8

8

3-4-    

      Al2O3/Al           .      

6  7   8                 Al    Al2O3   .            

                1000    1450      ) (    Al2O3     

                         12        .    

  6  7    8                 10  20    30    Al            

Al       Al2O3   . 

      9                                   

          Al     Al2O3    . 

 
 6-     Al2O3/Al  % Al 10     1000 1100 

1200 1300 1400  1450      3     

 
 7-     Al2O3/Al  % Al 20     1000 1100 

1200 1300 1400  1450      3    

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.2

.1
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-0

6-
28

 ]
 

                               5 / 9

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.2.1.0
http://jicers.ir/article-1-373-fa.html


40

 
 

 
 /

 
18 

 
8

8

 
 8-     Al2O3/Al  % Al 30     1000 1100 

1200 1300 1400  1450      3     

 
 9-     Al2O3/Al  % Al 20     1300  

     5/1 3 5/4  6     

3-5-    

     Al2O3/Al  SEM      10  11) a , b ( 

  . 10                            

               .   11                 

       . 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.2

.1
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-0

6-
28

 ]
 

                               6 / 9

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.2.1.0
http://jicers.ir/article-1-373-fa.html


41

 
 

 
 /

 
18 

 
8

8

   
 10-b) (a SEM  Al)10( Al2O3/Al     °C1400  3    

   

   
 11-b) (aSEM  Al)10( Al2O3/Al     °C 1450  3    

   

                                       

   .                                   

                            

                                     

    . 

        12         .                     

C°1000                .            

        6 7 8  9        ]9[. 

    13                                

           . 

     10  11          13     .  

                                  . 

              . 

     10  11          13     .  

                                  . 

              . 

Al2O3 

Al2O3 

Al 

Al2O3

Al 

50 ×500 ×

1000 ×

Al2O3 

2000 ×

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.2

.1
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-0

6-
28

 ]
 

                               7 / 9

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.2.1.0
http://jicers.ir/article-1-373-fa.html


42

 
 

 
 /

 
18 

 
8

8

 
 12-       ]6[ 

 
 13-           ]6[ 

     10  11          13     .  

                                   . 

              . 

     1  2          C°1300                   

     .                                     

       .                                 

                   .                      

              Al   Al2O3 .                5    

                              °C1300    

               . 

                                        

                                              

) (     ) (     . 

   3                            .      

                 .                  

        . 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.2

.1
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-0

6-
28

 ]
 

                               8 / 9

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.2.1.0
http://jicers.ir/article-1-373-fa.html


43

 
 

 
 /

 
18 

 
8

8

                    4                          

                                 

                 .                        

            . 

                            .          

                                      

6 7 8  9          . 

                                       

          ]10 11  12[.

4-   

          (XRD)            1000   

C°1450                                 

1300         Al      Al2O3            Al       °C 1400       . 

            1000    1450                )(    

          .

      Al      Al2O3                        

  SEM     . 

                                Al  

Al2O3                                        

              .                   

   o
C 1300       . 

 

1. Derek hull, “An Introduction to Composite Materials”, Cambridge University, (1981). 
2. Tongxiang Fan and Di Zhang, “Fabrication of in situ Al2O3/Al composite via remelting”, 

Journal of Materials Processing Technology, Volume 142, Issue 2, PP 556-561(2003). 
3. J. Fridlyander, “Metal matrix composites”, London, Chapman & Hall, (1995).  
4. Minoru taya, “Metal matrix composites”, Oxford pergamon, (1989). 
5. M.O. Richardson, “Polymer engineering composite”, (1997). 
6. S. Banerjee, S. K. Roy, “Net-shape forming of bi-continuous Al2O3/Al composite by 

displacement reaction”, (2001). 
7. K. Engi. K. Cha Wia, “Ceramic matrix composite”, Chapman &Hall, (1993).   
8. Dickon H. L. Ng, Qing Zhao, “Formation of aluminum/alumina ceramic matrix composite by 

oxidizing an Al–Si–Mg alloy”, Journal of the European CeramicSociety, Volume 21, Issue 
8, PP 1049-1053 (2001). 

9. P. Puri and V. Yang, “Multi-Scale Modeling of Nano Aluminum Particle Ignition and 
Combustion, The Pennsylvanian State University, (2006). 

10. J. Zhang, “Wear behavior of Lanxide Al2O3/Al composite”, Wear, Volume 215, Issues1-
2, PP 34-39(1998). 

11. A. Muntiz, M. Metzeger and R. Mehrabian, “The Interface Phase in Al-Mg/Al2O3

Composites”, Metal Trans. A, Vol.10A, p.1491(1979).  
12. T. Das & P. Munroe, “Interfacial Behavior of 6061/Al2O3 Metal Matrix Composites”, Material 

Science and Technology, Vol.13, PP.778-784(1997). 

 [
 D

O
R

: 2
0.

10
01

.1
.1

73
53

35
1.

13
88

.5
.2

.1
.0

 ]
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ji

ce
rs

.ir
 o

n 
20

25
-0

6-
28

 ]
 

Powered by TCPDF (www.tcpdf.org)

                               9 / 9

https://dor.isc.ac/dor/20.1001.1.17353351.1388.5.2.1.0
http://jicers.ir/article-1-373-fa.html
http://www.tcpdf.org

