=~

Co i Vol. 33, No. 5, 247-250 (2020)
mposites DOIL: http://dx.doi.org/10.7234/composres.2020.33.5.247
Research ISSN 2288-2103(Print), ISSN 2288-2111(Online)

Special Issue Paper

10 H0O0 o [ [
ZHAT . OIS YRk OfQgRhrr . MAFIR . NI . AR . ZJOPE . O AR . OfAps "

Development of Continuous SiC Fiber Reinforced Magnesium
Composites Using Liquid Pressing Process

Seungchan Cho*', Donghyun Lee***, Young-Hwan Lee***, Sangmin Shin***, Sungmin Ko*,
Junghwan Kim*, Yangdo Kim**, Sang-Kwan Lee*, Sang-Bok Lee*'

ABSTRACT: In this study, the possibility of manufacturing a magnesium (Mg) composites reinforced with continuous
silicon carbide (SiC) fibers was examined using a liquid pressing process. We fabricated uniformly dispersed SiC fiber-
AZ91 composites using a liquid phase pressing process. Furthermore, the precipitates were controlled through heat
treatment. As a continuous Mg,Si phase was formed at the interface between the SiC fiber and the AZ91 matrix alloy,
the interfacial bonding strength was improved. The tensile strength at room temperature of the prepared composite
was 479 MPa, showing excellent mechanical properties.
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Table 1. Properties of AZ91 alloy [9] and SiC fiber [10]

AZ91 SiC fiber
Density(g/cm?) 1.81 2.55
Diameter(um) - ~14
Tensile strength(MPa) 230 ~ 3000
Modulus(GPa) 45 ~220
Elogation(%) 15 ~14
CTE(ppm/K) 26 ~4.0

Continuous
fiber

Heating
Element
Hydrostatic Pressure
Melt q i . M
Infiltration Pressing time Cooling
tem'?élature pressure [MPa] [sec] (AIEIEe media
680 <10 1 vacuum water

Fig. 1. Schematic and experimental conditions of liquid press-
ing process

of A 16A17F B A 2] 3 =Skt M7k of o] sl
A2 SIC-AZ91 BaHRe] ARYS B 98 &
AL A} dw) 7 (Scanning Electron Microscope, JSM-6700F,
JEOL) ¥ electron probe micro-analyzer (EPMA)E ©]-8-3}
of mA|2AE EAs 71AA 44 B7HE $18l v
A]#l 7] (Universal Testing Machine, 5882 model, Instron)S
o]_Q_o].o:] SiC A& vfj3F ®3ko & o1& AL 3}t ¢
A2 57 1.5 mm, F 2 mm, A]o]x] Zo] 5 mm 29

ARHE AHgEkg o], 333 x 1059 SER AlWSHL

3. 3 Y mA

31 04T 2 4 B
7ior e FHoR A2H SIC-AZIl FEHEA R

o] mA=2& *a‘ﬁ%iﬂ sl SEM £4& AAIRE A=

Fig. 2. SEM images of as-fabricated SiC-AZ91 composites
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Fig. 4. SEM images of heat-treated SiC-AZ91 composites
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Fig. 6. EPMA images of heat-treated SiC-AZ91 composites
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Fig. 7. (a) Tensile stress-stain curve, and (b) fractured surface
SEM images of heat-treated SiC-AZ91 composites
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