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Abstract

In the present study, (10%A10;+5%Si)/AZ91 Mg hybrid composite was fabricated using the squeeze
casting method. During squeeze casting, molten Mg was infiltrated into the preform of 10%ALOs+5%Si
and reaction product of Mg,Si intermetallic compound was formed by the reaction between molten Mg
and Si powder. Microstructure has been observed and mechanical properties were evaluated for the
reaction squeeze cast (RSC) hybrid composite. It was found that Si powder totally reacted with molten

Mg to form Mg,Si.

Reinforcement (ALO;) and the reaction product (Mg:Si) are fairly uniformly

distributed in Mg matrix for the squeeze cast hybrid composite. Mechanical properties were improved
with hybridization of reinforcements, namely higher hardness and enhanced wear resistance comparing

squeeze cast (15%A1L0;)AZ91 Mg composite.
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Fig. 1. SEM morphology of (a) 15%AL0; (b)
(10%A1,05+5%Si) hybrid preform.

Fig. 2.

Optical
15%A1,05/AZ91
(10%A1:05+5%Si)/AZ91 hybrid composites.

microstructure of (a)

composites, (b)
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Fig. 3. X-ray

15%A1L05/AZ91 composites, (b)

(10%A1,05+5%8Si)/AZ91 hybrid composites.
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Fig. 4. SEM microstructure and EDS analysis of
(10%AL0:+5%Si)/AZ91 hybrid composites.
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Fig. 5. In-situ fabrication method for intermetailic

compound formation during squeeze casting.
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Fig. 6. Change of temperature in preform during

squeeze casting process.
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Fig. 7. Schematic diagram (a) and optical

microstructure of Mg composites with
Mg-9A1-6.5Si-1Zn matrix alloy (b).
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Fig. 8. Hardness of squeeze cast AZ91 and AZ91

matrix composites.
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Fig. 9. Wear loss of AZ91 and AZ91 matrix

composites with variations of applied load.

(10%ALOs+5%Si)/AZ91 3dlolBZ= HFdA=
of YrlBA FUte MgSi AEE A e
AEZ7Me) 71dde Aoz dwEdEn. vHEAF
<& u#s7] Ak 3F 66.5 NolA vlEAIEG
Al vtEd 9 spddAE FAR] AREe A
oz #wRI AFAE Fig. 109 YR
15%AL0AZ91 EZdAge A ARzt
opg2 Qs uldddA =7t A58t AlH
dstrt AV: @Fwgoz AW YPol Yoy
& 849 AV BoAH vk A& AT
o, FH vlA7|FE §2 vl (adhesive wear)
ol At o9 H] 3) AE7} =2

(10%ALO:+5%Si)/AZ91  dlo]lBEl=E EdAgs
nfdHo] FEEY T AP FEHoz W
Astgem nlwa e mpEdaEo] AUs g
Attt ole Mg Z|Ad #YEA #xE
Mg Si7t EHol F#go|u AP S WA=

Agg 3t7]) Yoy FE vlEr|FE AvtE
(abrasive wear)©] % tH22]-[24].

Fig. 10. SEM micrographs of worn surfaces and
debris of AZ91 matrix composites. l

worn surface (a) ALOyAZ91, (b) (ALO; +
SiYAZ91 '
worn debris

SiyAZ91

(c) ALOJAZ91, (d) (ALOs +

Fig. 11& 42 2 350ColA 9 QZAd A
ZH, AL ME (10%AL0:+5%SiYAZI1 3lolB
AT BRAEI 15%AL0/AZ91 DA S 23
EgdAso w&] Ho AFZ=S o] FA el
W3, 350CAME Bl&d AFZE @S e
Atk A2 2 350CoAA 9 ANEL Fojr=
EgAss o vA JeEbkoh A2 v astd
350 CoANA = d4lg F7HEL
(10%AL0;+5%Si)/AZ91  dtolB = EFAs7}
15%AL0y/AZ91 B AS vlsle P4 I}
stelBgls BEgAse A ALOs; B9
FEEo] 5% WolA FRoA HU JFA=
ol dolxroy nAE, ugH MgSi 53t
ggEe Aoz moMde AZREE 4G
3l IAEHAT FH olHE= E{AEI}
Ael5S g w MgSit Fokslo 71299
o] 4A FeHi vAFEY AAAE AT
Aoz G A Yol[25] E3] 1m0 dal
Aade Jegux gL Aoz #add o

Mg Sie] A oldidr ARIL YHE
MgALO:, MgO, MgZn, Mg:Ni, Mn3Zn,, SiO; & °I
7= A3te gez A{T Fx vk a2y
stolBEle BiAge ALy 1L IZAERY

IR omo Sb X o

ool rlr 2

—113—



—
300 —————————— B15%AIR03/ AZo1
1 248 | B 10%AI203 + 5%Si / AZ91

205

162 166

EL (%)

Fig. 11. The tensile test results of the AZ91 matrix
composites at room temperature and 350C

Fig. 12. SEM fractograph of the tensile test
specimen of (ALOs; + Si)/AZ91 matrix composites.
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