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ABSTRACT

The attrition-milled powder mixtures of Al and Al,Oq were oudized below 1400°C for 1 br and post-sintered at 1500°C and 1600°C
for 2 hr. Dunng attrition milling, ZrO, was added to the system by grinding effect of ZrQ, balis. The average particle size of the
powder mixres was decreased by the atuition milling as the aluminum content decrease. Above 1200°C. sintering behavior was
observed on the fine Al,O, particles resulted from the oxidation of Al The specimens heat-treated at 1400°C for Thr showed the
bending strength of 166 MPa and hardness of 220 MPa. The specimens post-sintered at 1600°C for 2hr had a linear shrinkage of 9
~12% and a rclanve density of about 95%. After the posl-sintering, the specimens having 55 vol% Al content revealed the bending
swrength of 513 MPa and hardness of 718 MPa. The Weibull modulus to the bending strength was about 16.
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Fig. 1. Particle size distributions of powder mixtures after atl-
rition milling at 700 rpm for 8 h.
(a) 23A1/75A1.05, (b) 45A155A1,04, {€) 55A1/45A1,0,
and (d} 83AI/15A1,04.
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Fig. 2. Effect of Al contenl on densily of green body after CIP
with pressure of 20,000 psi and Zr0O; conient of powdar
mixtures after attriion milling at 700 rpm for § h mea-
sured by XRF.

B AAE TAL Malee] 8k Exlely AzHE of
EgA Qe gA7k Fob Basid Al 9% ZRle FAe
HA A AElEe] BAE T, o] FES AEE w R A1Y
A oele gk 2Rk Ui 2X5ke 949 Al Y
A7} Ao MEF Adae UEE 2747 A

WA E Zlelth Suvacit 1\43551ng°] AolAs B4 Al
7o) 21k @A Ale] AEtEE o FrREA AEA
o] devk HH wolAls AH ’Q% HejFEn gtk

3.2. AVALO, MERe| Msfils 4ZF
321 A/ALD; dEir Mefits A~
Fig. 3¢ AlZ ALO,2) @z} zjzt 2575, 554591
9 oo gt DTATG 24 Axe £5 7704 g4
3l Ad=ie] WskE VRSt TG H5 /Q He AHEH
oF AR0°CTIA T FA HAE Beolw Utk 2HHE F1
Qab ZHel] kv Hy0, H,y, Cxily 5©] EolA ‘4’7}
] FA7E 24860 480°Cel EREE AlshdE 571
ZralA A48 AL SUVERAL B8] 540°C2A <l A
Ao 29wzl 34 e 7o) FUls BEE g s
d, o]7e AlY] Ashkg Swrh Hdid] ZEElEEE o
Bl Zo|oh> Ale] Atel=Ele] 237k @elEAM B
Ahgjuke} Zler)l AslEe] Fge] WAE Frh 42 F
Ak A 7F 4R E2 ghatks]r] FegeeR s
eyt F483] 71 @ Folvh oex olEdAl
W diaspore(o-AlLO, - H,0) 3 72 AHz glehd]
e $E WLort BalEmA £ Akskete] 4o A4
J AT YA} P2 o] A Fte] A el
Al ALO:2| DA Ajold] o]dte] HEo] A
AZrd 4 ok Al ARElEEA iz ZR)
slute] A7} ZUFEA HEE YA R 2k
o] oE A g £ =8AE AL AT
o} 660°CH 2ol AlS] S5O F Qlate] PG FE T
A 4= glo o] 2k o] RElE Rk HEg
~kakzt 7“5@5]1:}. TG F4& HIEH Ale] 854
660°Ce1 5] S £571 tA] 3 Srkehe AlE o
G 9ty ZAhe R EAEE Ale] £l flste] BFEE
"1 Aeltem geplel Yt Wi gEe] Frksk ¥
£8F Al] PlA FEE 55 YA AR EEHUA
bo} WhE-skei 7] wirel vl
Claussen 2] A5 Zpe] efopdl HIF2 whgofr2] 7
A AW/ Wl gk FAlaE& ohEat 2ol vherd
Ak

j_;

o p
_EL

T 0
e

¢
EJH ] oﬂ-‘ oio
Q

B
ikrpa

r
_kO_l

o% i,
=

Sy
Y
z

OLOE ﬁ.l

rﬁ

==

R il “\52 b o2 ot @ o ml i

r
(o3

ol
ol

p

—

AW _ ART” (_QI) M

W, eAH eaH CPITRT

A7 R: 713 A, e AR

A 37 A A 3 E 2000



214 WEE - DeE -
[
(a)
&r ota [
P
4 rd
o
fl i
3t 1 -
& 1 fz"\_;l
@ o "F \‘\._.,."’r
= ,_‘wn.p“‘
P
|
A 16
ak —_—
A L T . . .
200 400 8O0 800 1000 1200 1400
14}
) ‘
12+ H
10t | ‘l
7 | | oTA
§ [i]9 i |\ T
& | 4 -
" o 7
- ! L DR
/ '\-4/ e
2t o
- / s
of”
~. K
]
200 £00 500 2800 1000 1200 1400

Temperalure{ C)

AHE

1A WAy

(A WA}

35l

05 R

A0k

Temperalure( T)

1000 900 800 700 600 500

20 kJ/mal
25A17541,0,

366 kJ/mal

13 kJ/mel

55AIMEALC,

L 25 kdfmal

253 kJimaul

11 12

1000/T¢1/K)

09 10

Fig. 3. TG/DTA curves and nonisothermal reaction data of (a) 25A1/75A1,05 powder and (b) 35A1/45A1,0; powder during oxidation.
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Fig. 8. SEM photographs of specimens oxidized for | hr and post-sintered lor 2 h.
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853A)15A1,0; specimen oxidized al 1600°C.
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Fig. 9. Elfecls of Al content on {a) bending sirength and (b) hardness for the specimens post-sintered for 2 h at 1500°C and 1600°C.
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Fig, 10, Weibull plot of 53A1/45A1,05 specimen post-sintered
aL 1600°C for 2 h.
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