Journal of Korean Powder Metallurgy Institute
Vol. 10, No. 2, 2003

A0l ofall A=

El AVALO,

Sz 7IAH 43

olus] - ol&E
Bxojska A2l Est

Mechanical Properties of AI/Al,O, Composite Fabricated by a
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Abstract The powder-in sheath rolling was applied to the fabrication of AI/ALO, composite. A stainless steel
tube with outer diameter of 12 mm and wall thickness of 1 mm was used as a sheath. Mixture of aluminum pow-
der and Al,O, particles of which volume content was varied from 5 to 20 vol.% was filled in the tube by tap filling

and then rolled to 75% reduction at ambient temperature. The rolled specimen was sintered at 560°C for 0.5 hr.
The Al/ALLO, composite fabricated by the sheath rolling and subsequent sintering showed the relative density
higher than 0.96. The tensile strength of the composite increased with the volume content of Al,O, particles, and it
reached a maximum of 90 MPa which is 1.5 times higher than unreinforced material. The elongation decreased
with the volume content of Al O, particles. It is concluded that the powder-in sheath rolling is an effective method

for fabrication of AVAL O, composite.

Keywords : Powder-in sheath rolling, AlV/A1L,O, composite, Mechanical properties

LM B

FHE AT T UL HUHE
(MMCYe 7%, Flols vekey o 31e g4
5 e 7AH RS JEREER, SAP(sintered
aluminum powder product)®} L7 o= W o
TAES] A el e gt 59, %?—Ul"‘é*
7] BdAEE AeA % 337 5 o= V)
o st FRAREA, I Az W ‘]131] w2
A7} o] FoiA] 2L QT

ot¥nlgr| B3l SekmubH (str casting)?,
71539 (pressurized casting)’53} 22 HATH
F FelgoR dise AT s F
2 Azdot, Q3L AxFAol dsl=g A
H)-g2] e]xlo] qlent, 73 Ak ¥ A 2
ol A o gol et 3, Edeba> 7

REASTERY

97

3} iRke] k& A A 4 e, 733 Azl
THet BAS FRE A AYE e A
Aol glort, AE FAe] BAenz 1m4e] A
o] S}, Edobaiel &3t UFvlE7] S8
AZE HsMe GFolE AR el A=
YAz Ak welshe A AbsE sie gt
SJ5i7] Slsje] o oFe] AHHHE Rofslolof 3
o, =3}, GRRERe] Aj kS 913l gade]
wks] zlgY=jojof s} aBjmE oAFu|lE o
WA bulk)Fl e £ 7RSS Fo8 5 9le 497

2t A7 e A2 7] A o4l
o7, e, g2y JRE7E batch 301, 23}
7138 8B 3luE AAel dHE XA 9ot
AR oFulE o] WA s st ud
L2 At E AldsidTd. Alaskdge A%
AAre] 7hast dAFATE o] 83leR, A =



98 o] A3 3 .

, (10um |
Fig. 1. SEM micrograph of Al,O, used as reinforcement
particle.
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Fig. 2. Schematic illustration showing preparing proce-
dure of the specimen.
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Fig. 3. SEM photographs observed on the plane perpendicular to the transverse direction of the composite fabricated by
the sheath rolling and subsequent sintering: (a) Al+5% AL, 0,, (b) Al+10%AL,0,, (c) Al+15%Al,0, and (d) Al+20%Al,0,.
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Fig. 4. Effect of volume fraction of Al,O, on relative den-
sity of the composite fabricated by the sheath rolling and
subsequently sintered.
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Fig. 5. Mechanical properties of the composite fabricated
by the sheath rolling.
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Fig. 6. Mechanical properties of the composite fabricated
by the sheath rolling and subsequent sintering.
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Fig. 7. Fracture surfaces after tensile test of the composite fabricated by the sheath rolling and subsequent sintering:
(a) Al+5vol.% AL O,, (b) Al+10vol. % Al,0,, (¢) Al+15vol.%Al,0, and (d) Al+20vol.%Al,0,.
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