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Study on the properties of composite materials produced by
centrifugal casting

Abstract

The aim of this work is to use centrifugal casting process in production of
composite materials reinforced in selected regions, and study the effect of process
parameters on the microstructure and mechanical properties of composite materials.
The composite material was fabricated by dispersing SiC with(53-75) pum particlesin
the Al-Mg melt adloy and stirred using vortex technique. Weight fraction of
(5,10,15%) preheated sic particles were added to the melt alloy and manually stirred
until the particles were completely wetted, . The composite slurry was then reheated
to around 750 °C and agitated by means of electrical stirrer .After that the composite
slurry was poured in centrifugal casting preheated die, rotate at different rotating
speeds (900, 1400, 1800) r.p.m . Microstructure examination shows that the most of
SIC particles settled in the outer region of produced composite cylinders, but the
volume fractions for these particles are different depending on process parameters
Also the thickness of reinforced region of produced composite cylinders increases
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with decreasing rotating speed and with increasing weight fraction of the added SiC%
particles. Hardness test results show significant increase in composite hardness
compares with matrix alloy .The Wear resistance of composite cylinders was higher

than that
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Elements| Al Cr Zn Mg |Cu Fe Si Mn Others
W1t% 95.28 | 0.003 | 0.007 |4.36 |0.041 |0.078 |0.211 | 0.006 | 0.007
SiCual sl 4ihie dla g aaad) jusl) o @il (adla (2) a8 J g2
5 SiC% 10 SiC% 15 SiC%
rpm V% t(mm) %V¢ t(mm) %V¢ t(mm)
900 61 2.12 65 2.8 79 3.2
1400 80 1.5 82 2.3 87 3
1800 51 0.9 76 2 82 2.7
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20 mgsg;r)ed stgr(nga)rd phases
352 2541 252 SC

377 2377 2338 Al, MgAl,05
402 2236 223 Al.Cs
440 2.079 2.02 Al, MgAl,04
498 1825 1.84 Mg:Si, AlsMgs
542 1687 167 AlsMgs
59.8 1541 155 SIC, MgALL,O,
639 1.454 143 Al, MgAl,0,
66.2 1407 1425 Al:Cs
714 1317 131 SIC, Mg:S
772 1233 122 Al, MgAl,05

179

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

43y oy datiial) 481 il 3 gal) el i dad 3 1020:5. daa)c 28 alacallc Lia g3 ¢3Sl g duigld) 4
 lay 'g}ﬂ\mﬁﬁ‘ﬁ 5 aallc L o giSil) 9 dusigd

Gag) b dariioal) Lalil) da ghiia (2)JS

180

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

1020:5. aaalic 28 alaallc Lia g 383l g dwaigd)

43y oy datiial) 481 il 3 gal) el i dad 3
sy "’ )u\)ﬁ‘uuf‘fsﬁ\’a 5

g O0mm |
[y [y
v 10mm
g - a
h 4

—_
v

Gyl B Axiia) il ghal) (g day sy (3) IS

181

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

43y oy datiial) 481 il 3 gal) el i dad 3 1020¢5. daadic 28 alacallc Lia g3 ¢3Sl ¢ duaigd) 4
sy 'g;ﬂ\ﬁuﬁﬁ\P 5 aallc L o giSil) 9 dusigd

by gAY Aiall dalgs

SiC

182

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

45, wj\su\,mn 3 sad) Lal gi A ja 10205, 32 28 alaalic a5 533 5 duuigl)

d
LoaA) dllatal) b 4y 60l (3B aaal) pus) dpud o QI o) j90 Ao 8 () J8i
(1400) - 4884/ 50 (900) -1 -1 g2 de pug SIC (FiB (a 5Yp Ablida) dpaui 2is

48845 593 (1800) - ¢ , 48B4/ 592

183

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

43y oy datiial) 481 il 3 gal) el i dad 3 1020:5. daa)c 28 alacallc Lia g3 ¢3Sl g duigld) 4
sy 'g}ﬂ‘mﬁﬁ‘ﬁ 5 aallc L o giSil) 9 dusigd

die doa i) ddhial) b 4 gl 3B aaal) pusl dpd o QA o) j50 Ao 50 (B) J8

L A8845 593 (1400) - A8BYE 58 (900) -I-: ¢))sd Ao s SIC BB (e (% 10) Abla) dpss
.4884/5 9 (1800) -

184

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

43y oy datiial) 481 il 3 gal) el i dad 3 1020:5. daa)c 28 alacallc Lia g3 ¢3Sl g duigld) 4
sy 'g}ﬂ‘mﬁﬁ‘ﬁ 5 aallc L o giSil) 9 dusigd

d
e doa A ddhial) b 4 giil) $HBA aaal) pus dpd o QI o) j90 Ao 0 (7) J8&
(1400) - < . 48835 352 (900) - I U924 sy SIC (FHE (10 (% 15) Adlda) dpaud

48845 593 (1800) - . 4By 90

185

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

43y oy datiial) 481 il 3 gal) el i dad 3 1020:5. daa1c 28 tlacallc L od 383 g daied) dlae
sy 'g}ﬂ\%‘ﬁhﬁﬁ\ﬁ 5 aallc L o giSil) 9 dusigd

100

)

—e— 995SiC
—=s— 9%10SiC
—— %15SiC

V.f.% aaadl jusll
N D O O
o
|
e

o
|

@)

0 1000 2000

4383/ 5 93 ellde yu

Ahial) A 30 sl jush o ASbud) Gl ¢ 58 Ao il (8)JSi
Ad) b)) (e A A

186

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Aay ks daiiad) 408 il A el Gal od A yd 1020:5. daa)c 28 alacallc Lia g3 ¢3Sl g duigld) 4
 lay 'g}ﬂ‘m}f&ﬁ‘ﬁ 5 aallc L ¢l il g duunigl

d

-1 oubal) Aall 208040 ghliall & pgaall L) (9) JS

DS e w

48845 ,53(900) - & . 48845 593 (1400) -  A8BY/5 99 (1800) - |

187

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

95 Al 1020:5. aaalic 28 alaallc Lia g 383l g dwaigd)

4y jhay daiial) 48 el 3 sal Gal
o TS ﬂ\’ﬁ‘muﬁﬁ\

W

=

1| —— %5 SiC \\

|| —=— %610 SiC =
—— %15 Sic

500 1000 1500 2000

:\.3::“3)\3.@3\)‘9:.1\9 Br

A

619

o

N
clruNN®®

o

4581 Allata o o ASLuad) B ()5 99 Aoy ilE (10 )J8&

/ —— 00mpm
1 &
'Y —&— 1400mpm
0.5 —
—a— 1800rpm
0 T
0 5 10 15 20

SC%

48 yall ) gall 4 g8l) Allata dlaw o 4y gil) (g8 4 5 6d) Apadll L8l (11) JSi

188

PDF created with pdfFactory Pro trial version www.pdffactory.com


http://www.pdffactory.com
http://www.pdffactory.com

A8y jhay dadial) 48) el 3 sadl Lal sa A ja 1020:5. aaalic 28 alaallc Lia g 383l g dwaigd)

@ 35 5”2l AL
116
114 //t\
= 112
\a
g 110 /

o0 N\

3 /,
o 104 1 | _e—op5SiC
T 102 | |—=— 9%10SiC
100 1 | —a— %15SiC
98 ‘ ‘ ‘
0 500 1000 1500 2000

Aada /5,59 O osal A

4 pall 3 gall Ao JLA) Addaial) 30a pa ASLed) QB () 598 Ae ju il (12) JSi

189

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

48, yhay daciiall 48) siall 3 gal) Gal 63 Ad ja 1020:5. daa)c 28 alacallc Lia g3 ¢3Sl g duigld) 4
sk 'gjsﬂ\‘)ﬁ‘ﬂl-: ﬁ‘ﬁ 2 aall L ol 53N 5 Auaigl

ot

65
64 .
z«si: \
3 o AN z
/.

61 \-
60 \-_
> T e wssic N /

58
57 4 —a— %10SiC
56 | —— 9%15SiC

55 ' ' ;
0 500 1000 1500 2000

A883/38,50 0l sl A

1304 ddkaial)

g

HB

48 yall 3 gall 40300l A8haiall 3Bla pa ASbiad) Gl ¢ g8 Ao il (13) Y&

-, o i Ed,
L _)J-n-“,ISSng.'

i

]
||
|

}lm{ﬂrﬁ 1 ) ~I1| 1,
|

0 2 4 =] g8
Lie) SY5Y 22

(10 N)Jas die 4:8) sial) 3 gall L) daglia to @Y 3N Ao pu U (14)J8

190

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

