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Abstract : Metal matrix composites had generated a lot of interest in recent time because of their high specific
strength and stiffhess in specific properties. It was also highlighted as the material of frontier industry because strength,
heat-resistance, corrosion-resistance and wear-resistance were superiored. In this study, the strength properties of
Al15B4033/AC4CH composites were represented mixing the binder of SiO,. It was also fabricated by squeeze casting.
Al1sB4033/AC4CH was fabricated at the melt temperature of 760°C, the perform temperature of 700°C and mold
temperature of 200°C under the pressure of 83.4MPa. Consequently, fatigue life was observed roughly in the order of
AC4CH) nobiner) SiO,, independently on crack propagation direction and stress ratio.

Key words : Metal matrix composites(5%7] & &), Squeeze casting(7}+53), Sinusoidal wave(7 & 1),
Stress intensity factor range(-%- 2 £Htj] A =5 9]), Fatigue crack growth(3] 2.1 g 2 A1)

LM = Sate] B47] BYA LS A gata ok

B2 E 19403000 /e F2d 5 584 T Squeese casting) & LB ALY
5; j] WA o 2 Fubdhod, A2 3ol A= 20000d O ol Freted Wol Atasha ot A=A G2

= & =ee A=l HE T, 880w gelylelel o] xulk 24 4§ =
o AE7| A F 2] 40%74] BeA B8 Trhe ol T e " N

=T 2] Z o] B M 9 nj a3 Po| Yol 2= gl o
AY g 73 Folm $59F, B4, A5, 2 e et o e s
Qo So 23 9128 A= g7 Yok =l o1& YA Bhe] 22 Fpreform)S] =S A

7= AL gieks] a5

B dAFo A& 7] %] A (matrix)$] AC4CH
9} £-7] binder?t . & |2 g F&£7] B3R 5(o] 5}
nobinder)ol] ¥-7] binder?! SiO, & 7}sted A zh3t B
FAEA st 71AE B4 L A= dEHTGAF
£ A7t

Sl A5} Akl e) 443t v Eo) 15

O 2 kA e ABo R G4 B

“To whom correspondence should be addressed.
schuh@nongae.gsnu.ac.kr

140



ASKAXE 257| Hexjzo] d2a Sl 25 A

2 NEAE W

21 AlER|E=
ACACHE %7281 Al-Si-Mg7| &304 Fee] &
L 02% Mi AL 59 Gl FFem

PAPSEY -?——’,1 gaozM dA A5 8
TR Ol*‘lElL Ao B3t ge 71X A5
Uy AR T 10 12)

Table 12 7]/<]xHoJ AC4ACHe] 3}etd AEg

Table 2= 7) A1 &4 X & ehyidoh 1;/]1

AR AMEE dFaE B0l E a7 &

= Table 301 LFERAQITH

oZ:

iy

Table 1 Chemical compositions of AC4CH alloy(wi%)

Cu|Si [Mg|Zn|Fe |Mn|Ni|Ti|Pb|Sn|Cr|Al
0.20} 7.5 |0.4510.10(0.20{0.10|0.05}0.20{0.05{0.050.05| Bal.

Table 2 Mechanical properties of AC4CH alloy

Tensile Yield Elastic Eloneati
Materials | strength strength | modulus ( 521) on
(MPa) (MPa) (GPa) ’
AC4CH 278 186 68 4.07
Table 3 Properties of aluminum borate whisker
. Diameter | Length Tensile Young's
Materials (m) () strength | modulus
“n £ (GPa) (GPa)
AligBsOss | 0.5~1.0 10~30 8 400
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Table 4 Specification of preform

Type Raw material Blended quantity
Alumml.un borate 9ALO; + 2B,0s 120g
whisker
lon water 1000ml1
L. polym vinyl alcohol
Or bind . Sml
ganic bin 10% m
Coagulation polyma 29 Sml
SiO, 46% 13g

Upper prssure Cylinder

J Squeeze temperature J
N 760C Pressure force
i\/ﬂ\ 850Kkgt/on (83.44Pa)
r / 7] preform

700 ¢

Die
temper ature
200 ¢

(a) Pouring (b) Squeezing

Fig. 1 Process of squeeze casting
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(a) Tensile specimen
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(b) Fatigue specimen

Fig. 2 Configuration of test specimen (unit:mm)
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(b) R=0.1
Fig. 10 SEM photographs of fatigue fracture surface in
AC4CH (X 3000)
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