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Fabrication and Characterization of CNFs/Magnesium Composites Prepared by Liquid
Pressing Process

Heebong Kim", Sangbok Lee™, Jinwoo Yi, Sangkwan Lee’, and Yangdo Kim'~

ABSTRACT

Carbon nano fibers (CNFs) reinforced magnesium alloy (AZ91) matrix composites have been fabricated by liquid
pressing process. In order to improve the dispersibility of CNFs and the wettability with magnesium alloy melt,
CNFs were mixed with submicron sized SiC particles (SiCp). Also, the mixture of CNFs and SiC, were coated with
Ni by electroless plating. In liquid pressing process, AZ91 melts have been pressed hydrostatically and infiltrated
into three reinforcement preforms of only CNFs, the mixture of CNFs and SiC, (CNF+SiC;), and Ni coated CNFs
and SiC, ((CNF+SiC,)/Ni). Some CNFs agglomerates were observed in only CNFs reinforced composite. In cases of
the composites reinforce with CNF+SiC, and (CNF+SiC;)/Ni, CNFs were dispersed homogeneously in the matrix,
which resulted in the improvement of mechanical properties. The compressive strengths of CNF+SiC, and
(CNF+SiCp)/Ni reinforced composites were 38% and 28% higher than that of only CNFs composite.
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Aol WA7IEEE o] 86t drayizAdf(carbon nano fiber, CNF)E 73R dli= AZI1 wiidls EIAE Al
+3PM"+ CNF9] E4bd 9 viavle g5 88979 434S FA712A CNFE vholaz 719 HEE 7hpelE Ak
(silicon carbide particle, SiC,)9} &35ttt 3t CNFQ} SiC,o] Egtawho] RAs o2 UAS I3t AA7IMEA
ol AZ91 §¥-S TxElEl CNF, CNF9} SiC,o] EFHAEHCNF4SIC,), U7 FEE CNFe} SiC,o] Eahauk(CNF+SIC,)/Ni)T}H
2ol Al F59 A3z Aol o dxlste] EFAE Axsksict. FA2E CNF 23t 5=l 44 CNF SYAI7t
el ok CNF+SIC, B (CNF+SIC)/Ni 733t H3k o= CNEZF Z1A1A) Woll w8kl EATE 938 Selskle). A1
23, CNF+SiC, 9 (CNF+SICy/Ni 73} B9 524 =7F FA2E CNF 73t S3AjEc) 242} 38%9F 28% 3= lth.
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(wettability), <7 (compressive strength)
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Table 1  Thermo-mechanical properties of AZ91 magnesium alloy,
CNF, and SiCp
AZ91 Mg[7] CNF[8] SiCy[7]
Density(g/cm’) 1.81 2.0 3.17
Diameter(nm) - ~150 500
Tensile
strength(MPa) 230 ~ 3000 .
Tensile
modulus(GPa) = 240 420
Thermal
conductivity 73 ~1200 170
(W/mK)
CTE(ppm/K) 26 ~0 4

CNF JA743t Mg E3 A& AlZol AF&-%El CNF= Showa
Denko 7it2] VGCF-Ho|w, SiCp+= Nilaco 7it2] 0.5 um 273
7 &3S ANSSHith A2l CNF, CNFe} SiGs &
gt CNF+SIiCp &3HEE, CNF+SICr 3ol Nig g3t
(CNF+SiCo)/Ni E3hd-2 217 ez ARg-skelar 71A1A)
= AZ91 228 ulu4 TS AMEElTh (CNFESIC)NI

Of

BgEEe YU Hulo] CNFS SiGy 9xhE o] sHsd
EF8z] FUF ¥, PAgEIYoR Axsgre). 714
At AaHe] A, /1AH BAS Table 1] L ic.

2.2 CNF/Mg S& A H =
12 Vol.%9] 2228 CNF, CNFe} SiCE &313t CNF+SiCp

SRk, CNF+SICy 3ol Nig ®3H (CNF+SiCo)/Ni
SHEARS Zhzko] F3 Uibol| AZ91 V|RE& 3 &gt

o 4

695Collq 94} 7}ekslo] ONFMg B Azstelcs.

2.3 CNF/Mg S8 &4 "7}

HA7FAE7Eol o] Al=E CNF/Mg E31A19] A4S
B7ksl7] &8l A AR} @] (Scanning Electron Microscope,
ISM-6700F, JEOL)S ol nlAlxae BAstaleh. X4l
31" EA7|(Horizontal X-ray Diffractometer, D/Max 2200,
Rigaku}& o|-&sto] AlxH EFAY A& A6 e, 714
2 B4 H71E 98] 9 A3 7|(Universal Testing Machine,
5882 model, Instron)E ©|-83to] U= AP 3lch
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Fig. 1 Schematic diagram of liquid pressing process.
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Fig. 2 Calculated infiltration pressures of liquid pressing process of carbon

nano fibers/Mg composite as the functions of (a) surface tension
and (b) contact angle.
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Fg. 3 FEG-SEM image of (CNF+SICo)/Ni powders fabricated by electroless
plating method.

Fig. 4 SEM images of CNF/AZ91 comp03|te (a) and (b) sound area,
(c) and (d) agglomerates of CN
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Fig. 5 SEM images of CNF/AZ91 composites; (a) and (b) CNF+SiCo/
AZ91 composite, (c) and (d) (CNF+SiCp)/Ni/AZ91 composite.
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Fg. 6 XRD pattems of AZ91 composites with three different reinforcements.
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Fig. 7 Compressive stress-strain curves of AZ91 composites with three
different reinforcements.
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Table 2 Ultimate compressive strengths of AZ91 composites with three
different reinforcements

Test type Specimen UCS (MPa)
CNF/AZ91 311
Compressive test CNF+SiCy/AZ91 428
(CNF+SiC,)/Ni/AZ91 401
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