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Abstract

Mg-9wt.% Al and Mg-9wt.%-1.6wt%Zn/SiCp(particle size 40um) metal —matrix —composite speci-
mens were manufactured by rheo-compocasting method, known for its effect of improving the wetta-
bility. The ceramic reinforcement particles(SiCp) were dispersed in the semi-solid magnesium alloy ma-
trix slurry being vigorously stirred in a high frequency induction furnace under inert atmosphere.

A microstructural study of the dispersed particles in the specimens, prepared under different condi-
tions as regards the time(10min, 20min, 30min) and temperature of the stirring, was made with the
aid of optical microscope and SEM. The effect of superheating was also observed.

It is revealed that .30 minutes’ stirring time of the semi-solid at 40% solid fraction temperature(Mg-

Owt. % Al

590°C, AZ91 : 576C), as determined by the lever rule, gives a satisfactorily uniform dis-

tribution of the particles. The superheating is observed to enhance further the uniformity.
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Fig. 1. Phase diagrams of Mg-Al(a) and
Mg-Al-Zn(b)
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Fig. 2. Schematic diagram of experimental apparatus.
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Table 1. Chemical compositions of the matrix

| alloys.(wt.%)

Alloy Elgments |

Al [Zn|Mn|Si [Cu|CalFe | N |Mg

Mg-Al {890 |0.01 |0.01 |0.13 [0.06 |0.07 |0.10 |0.15 | bal.

~Al-Zn {9.20 |1.55 10.20 {0.30 |0.15 [0.06 (0.01 |0.13 | bal
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Photo 2. Scanning electron micrograph of the SiC
particles.
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Photo. 3. Optical micrographs of SiCp/Mg-Al composite at (a) 20% (640°C) (b) 40% (590C)
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Photo. 4. Optical micrographs of SiCp/Mg-Al-Zn composite at (&) 20% (591°C) (b) 40% (576 C)
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Photo. 5. Macrostructures of SiCp/Mg-Al and
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(a),(c) remelted composites

(b){(d) superheated composites.

Fig. 32 #8#u3E& ol&std 4ol &
z+ =59 2Ry 71§ AT Aotk 19
A 83 A EEstatg o ANae Hud B
37 A IFE 40% L o 3057 aNtg A
A aZelAUd FEo ZAYH A

=
i

AstE S e #
3 4L EdFAAgE olv

2=
al

(69)

ol AR AL F&
S rheo-compocasting®§ 0.2
ARG A& dAdstal o] Ao WA F47) H
Al 4ol HAT e wnto® o

o} A7} o] FojA= Aol 7] RO
gHoh =3 ALY A A3

3l SiCp4te] ko2 AAYHol nA sty H,

Aggdos

HEdAe AE d¢e 7€ RI1HY e AH
2o Mgdtaujodl EA8l= Al 2 Mn 1¥
1 E¢LEE EAstes Fe $o] 2§3 3gES
ojFo] ARG 7] WYFEORE AT HT. BRI
g wlo] 2w 715C o8t £ 1000C o4
o8 7143k Ad= ol#d LA FE] &4
2 B Ao odHA Uk EF 7AYo
EA st Ale Cox wkg3) ALC3IFES ¥
ot dALS dodle o2 BiH vt 9
o}.

1505

] o—e-e-e-eMg—A]

130} oeeos Mg-Al-Zn
5 110-
g !
’p -
= 9
: !
O 70k

501

30 ' ' |

Composite Remelted Superheating

Fig. 3. Relation between grain size and manufacturing

condition in Mg-Al and Mg-Al-Zn alloys

Photo 6& SiCp/Mg-Alz} SiCp/Mg-Al-Zn £
AR AL T2 AJAR HFFGHFE A
o Wizt ZF3Ale BAEE #E3 Aot}
Photo 6 (a)9] #dA g AlEo)AE= SiCea ot
7| A24o] Boled o]AL AlNHGA e &
EejaEe] A o8 A0z BE ARdE
ol #EAHAY. 25 [7o A A L)
A S J]Fol AARFHo R AAHYL 73R

J BAE MY FHAT ¥ HYH
E AL BAY & Ak olo) wa) HAN
Aol He Ago s B F7) Bas



— 366 —

SiCp/Mg-Al Beiaj5e] ZFol MAE $87189 IP—&9%, Y3, ¢ §,

o] Bolxqh AA2ZE AAYn Hl:dri Q1 3}
SiCp7} Awrd oz w24 EAEo -

st el v SiCp/Mg-Algs9 29 LA
= 9 130, IFEAeAl= ¢k 120particles/mm?
oli SiCp/Mg-Al-Zn¥=9 ZA$= AL A

ok 140, #F A2+l ¢k 135particles/mm’*2 =34
51 ch.

(b)

.+ <100um

b

Remelting

Superheating

Photo. 6. Optical micrographs of SiCp/Mg-Al(a)
and SiCp/Mg-Al-Zn(b).

Photo 72 Mg-9wt% Algr&2 A L3 2 3
=REL! *1%94 S5H2 Bxs dohns] 95l
zt A B fdle EDSE XEv]E(dot map-
ping) & f‘P‘ oltt. Ale] BXE FliA A4
rA ol AAYYHA 1ejar SiCpe FH9] r(Mg
rAlp) A S AHE 4 g, &3 SiCp F
Holl A Si9} Mge] BE¥7} dxjsle Aoz Ho}
1A %= SiCpzhe] ¥hg A &1 Mg.Sishst

Zo] EAshe A0 ARHL

(70)

Photo. 7 Dot mapping of SiCp/Mg-Al and
SiCp/Mg-Al-Zn

Photo 8& SiCp/Mg-Al-Zngta2] 3 A 8 st
Al el ZH Rl it EDSE XEWHE Al
Holtt. Photo 734 2 BFFE Holil don
/ng HI7IFoZM A MgirAl, ¥ Mgy
(Zn, Ay SFEE ST F Jdon FLA

of EHEA ZA ™A vlaH AEA Xk
Al(Mn, Fe)s}gt2& 458 5+ 3

71 A %= SiCpztel ?l"fﬁ*jgfl EAE &
A3l 9Asta] A& 3 SiC/Mg-Al-Zn E-g-A)
22 SiCe 7124710 AW wre2S EDS=
A3t Fig. 49| YepJ At Mget Si= 63.41
. 36.599] Hl(wt.%)E MgSistgEs A3}
Y. ol& AR Mg Sio #art vehd B
& AFEAM et Hagd 43 MgSistgEs <
A= Aot A SiCpe 71X Fa< Mgd ¥h&
sl Mg:SislghES 3Asta olzds SiCe
RAEAZE YA Aoz AR

14

:



jo Vol. 13, No. 4

Journal of the Korean Foundrymen's Society

—367-

Photo 8. Dot mapping of SiCp/Mg-Al-Zn
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