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Abstract

Metal matrix composites with whisker reinforcements have significant potentials for demanding
mechanical applications including defense, aerospace, and automotive industries. Especially metal matrix
composites, which are reinforced with aluminum borate whisker, have been used for the part of piston
head in automobile because of good specific strength and wear resistance. In this study, AC4CH- based
metal matrix composites with Al;sB4Oy; reinforcement have been produced using squeeze casting.

”method after T6 heat treatment, we evaluated fatigue life property of matr1x and MMC comp051te a.nd“

1nvest1gated fracture mechanism.
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Fig. 1 Fabrication of whisker preform
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Fig. 2 Diagram of squeeze casting apparatus

Table 1 Chemical composition of AC4CH(wt%)
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o
~
(9,3
=N
Wy
—
™
—
<
w

2 [.05].05(.05) -

s AN AAzAsEE o TEEd Al §9
& A Y AAE Fig 29 2ok o9 A¥zhe
7198 83.4MPa, 7MYE% 50m/sec, 7FGA7E 40sec
2 ZE g 339 42 AR, $INAM H2A
ZEE[ARE AAEGOH, Table 12 HFARE
ARsl7) A9 7)1 AAHACICH)S Bk 24E e}
iz gl
23 Exz

MMC$ AC4CHZ SER R Azl 3
2 W Te X8 € 317 H3l AcacHY A
9 5350ARY LxelA & AR g3 A
sto] g Mgk 2 olfE FA4 Sivh &4
3} Agrzto] oo uhe} SAtel] & 7o
oA T8 AL A HY o= 3

ATl FotA el AMEE 3ot
S TeEAT= dubdoz &A8 A T
ANaAE gt

T6 EAT) A AuelA H3HF o v
2z} 20X 20X 100(mm)2 AE3 F JFaAntx|
24 FAdvkE AAsta dAgste dAE =
AL Fig 33 Aok J1S H52027 A 98l 535

LA 7FE R A7) Z(VI-880DP)l L A B2 YL 8

Az T FAT F A Jdstd &A4 3
ANAD AgAdE 15T2 7183 A7) 2 A



9A10s * 2B204/ACACH

sl AR ARE W3 sAT
w=goz AFNLAS AYE Hge
Ao 7] FA4 Basich

SA 3} 52
At =
o]

-
&

24 TR A

HEAP] AME-E A@7]E MTS model 810
10tonf &%F AR B ZAFEriolth 7]AA]
9l ACACH ¥ 2 MMCY JEAFL 95
L-THgo 2 AfFste 7A7Fe st FP5=
T ARk #600-15000F ol &3] FAdu} 8o
ol HFEAor ¢FuY BR@03)E AUAvt
% AR A5 2 PAS Fg. 49} 2o},

AL ASTM D3470 T+ 2Aste] AAs}
gom 94 WANRAFoR $¥¥ R0,
WEFIS 20Hz, FAFE FE AR E(oad
control mode) HH2E HFL afglon HIL

E‘;’E}:%, H23eE 95 N=107 cycle 9 :
gow AAFATC

©
[

ol JE

gt

A le.

C3. g 4

3.1 AC4CH MMC2| 7|H MA
T6dA 2] Mol AC4CHS MMC @I Té6

Safution treatment.

“
b
-8

Temperature(® ) _
Water quenching

Agng

&
4

Time(hd)

Fig. 3 Schematic diagram of T6 heat treatment

/IL

T

100

210

Fig. 4 Schematic of fatigue test specimen

(unit : mm)

_/}:
=

7l &

TARL ¥ iz}i E4 1585

0] 14-701_,_

A F9 AC4CHSE MMCS 54g
Fig. 5o dehigich a®eld wE AAE
ACACHY|. A9E dAe w4 %zaa F7h
°17&7‘E7} z7teta Qon MMCA = og
HAAA Wl @A A A9RE) B Ak
ks Ag ¢ 4 Yok 283 AC4CHRE T %

A MMCe °1ZJ7<} 7k oF 1.5%) ow 27}3}
grke Ae & 4 ek | |
32 SEME TAAE |
Fig 62 2RAz 2AYAY A2 ANAE e
Rk »1‘3} 1‘501]*1 HEY A0 4-’:5‘% A5 A

%Es} ot} S g glom
N

2

E¢As

gJonr

rir

_{
i
E

2,
BN 2

Yol

=

ol

4y 2R

3:2_

9
o,

e

350

300
250

200

Tenslle strength{(MPa)

T T T
ACACH AC4CH TE MMC . MMCTS

Fig. 5 Tensile strengths of AC4CH and MMC'

Fig. 6 Optical microstructure of composite material ,
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(b) T6-heat
Fig. 7 SEM photographs of extracted whisker

(a) non-heat

Fig. 8 X-ray diffraction of extracted whiskers from
MMC composites '
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Fig. 11 Fatigue test results of MMC
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