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Fabrication of Fiber/Particle Hybrid MMCs and Analysis of the
Mechanical Properties

S.W. Jung, HW. Nam, CK. Jung and K.S. Han
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Abstract

This study developed Fiber/Particle Hybrid MMCs and analyzed their mechanical properties. Using

AlLOx and ALQOs, with the fiber to particle ratio of 1:1,

1:3, 1:5 hybrid preform and MMCs are

fabricated. For the analysis of the mechanical properties, three point bending tests were preformed for
the preform and tensile test for the MMCs. The experimental results show that the hybrid MMCs can
be successfully fabricated using the equipment of fiber preform fabrication system and squeeze casting
method. And as the amount of particle in hybrid MMCs increases, the tensile strength, elastic modulus

and the volume fraction of reinforcement increases.
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Table 1. Materials used in MMCs
Dia. |Length| E T.S. | Price

Material| )1 (em) | (GPa) | (MPa) [#/ke)
AbOs 3 150 310 2010 (200,000
AbOw | - | 45 | 380 | - | 9.000

Al 6061 - - 70 310 | 2,500
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Fig.1. Schematic diagram of preform fabriaction
Table 2. Composition of hybrid preforms

Material Matrix Fiber Particle
Fiber 88.0 12 -
1:1 85.5 7.3 7.3
1:3 81.2 47 131
1.5 78.2 4.4 17.4
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Fig.2. Test specimen for tension & bending
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Fig.4. Result of tensile test for hybrid MMCs



Batgae Az Fsss
ok, &30 113 13dMe 2aAe 7
Table 20 YERG vlg} Zo] {7 2
vl s 26%, 55% o) F7AstH ey @
zo AL HegRZ B ve 10%0)
21 9. a8yY 449 EFws 133 16
Aol A Ao YAt YUtk ol
B2 12}\5\7} ZNEATE ALY
-‘:— A7 &g dnjg
= 47 lﬂﬁon Wek L-vig THe
‘rE‘] 7JE9} g4A44e HEgS Jelia ¢l
oo 4% &) o)|& 3 BAAASF 3“’#@"}‘: g4 &
A gddAFe 2 £ FtEgs
A&HRo 7 Z7etn U E¥vlY F7te ¢
Ze] g4 Zvko) me dA BAAY R
€8 Z7MNA 2AFE F/AAT. <@
AL olgHoz B dox et AgH

3

\f
2
o

Jiﬂl

—

olgg vlu¥ o AdgelMe Gah Zojrt 1
AL AFe @A F¥E 7o dAm
At #9, QAZEE 1304 Hdigd Bolrh

7b 15X e 238 ZAdE Z¥S vehdz
Atk ol B AFdE R AT T

7} ARFEd BAE EHE BHAS MAE
£39 de Wihjzes AgHu AL
S Utk old) WY BHE FF ATA 0
Z7}sjojo} & Aoz A%,

120

r T 450
E : Predicted / 0
\/ E: Exp

A
o /
//<T.S.' Exp.

L o
o

1o {420

100+
1390
90

360
80

Elastic Modulus (GPa)

70 330

(edW) WiBuang ssuat

Matrix Fiber 111 300

Materials

Fig.5.Result of theoretical analysis and tensile test
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