Journal of the Korean Ceramic Society
Vol 32, Mo. 3, pp. 331~340, 1995

Dlo[T 2o £ JiHol 23 Al-ALO, B Astet &~

=

O

Hbxy 5
_|O
sd Aol g §
{19094+ 114

’:l-
Az 3

59 4%

L

o 4%

—

The Oxidation and Sintering of Al-AlO; Powder Mixture
by wsing Microwave (Hybrid) Heating

Jeong H. Park and Zou S. Ahn
Dept. of Ceramic Eng., Yonsei University
{Received November 25, 1994}

2 o

wpolm st £ AHIMAE ALALOy EFAYAE A5 2241300} o) F 25 v/o Al A1 35 v/o Al Al B2
AA Fel 123k olfef B 5 3lold $4HQ 25 A48& o FAT A% vlma)] F o, o] MHH
o] AeE W 2d FEeGE AZshe del B EEAd 2HYS T 5 A B 2964
T PheAT Asad ARNT alws ¥ o R SXelA 40% o4 B3k A=, oA e 4
& vlelmzwtzh Al #RERC) ohmic FFE FEAIAZ] HELZ ARk

ABSTRACT

Microwave (Hybnd) Heating (MHH) was used to oxidize and sinter Al-ALOs powder mixture. For 25 v/o
Al specimen and 35 v/o Al specimen, the total processing lo produce low-shrinkage reaction bonded alumina
was carried out within 1 hour even though conventional furnace process took more than 10 hours. Compared
with conventional fast tiving process, MHH process increased more than 40% oxidation at the same temperature,
and Lhese high oxidation rales were thought 1o be caused by the surface ohmic current on Al particles.
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Fig. 1. SEM photographs of starting materials, (2) Al pawder, (h) A-12 AlLO, powder, (c) muxed and milled Al-
ALy powder mixture of 35 v/o Al conlent specimen.
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Fig. 2. Schematic diagram of msulation box inside ho-
mestyle microwave oven.
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Fig. 3. Weight ncrease as a function of temperature
for different composiion specimen.
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Fig. 4. Temperaiure prohile and relatrve oxidalion am-
ount of 35 v/o Al specimen.
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Fig. 5. Companison of relative oxidation amouni of 35
v/a Al specimen treated by MHH with that of
the same composithion specimen treated by con-
ventional fast heating.
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Fig. 6. Photograph showing the differences of oxida-
tion amount of specimens treated by MHH and
conventional [asi heating.
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Fig. 7. Schemalic diagtam showing the fast oxidation
of Al particle due to the surface Ohmic current.
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Fig. 8. (a) Bulk densily and (b) thickness change as
a function of temperature at cach composition.

Fig. 6ell 4] B ule} o] slelm g2 4apa]al 4
JE F&7hd A7l Bk R e 43Eg o

asieh ol A2 Aol =29 w2} glo] FRFle)
%7]@17] oz Abmdch MHH wo e Sicul
223710} susceptor?l Al-ALO; ERMHAHE Fal/3
EgR sldgeay Al gRbe] 2827} Fobxld 4l
AR w7} ol FZ oo e} #5707}t A A
o] mle|mBAbFL AH e o] Fe] FFL A
7] flE e AbgFc) )8l olelz=a g} E3E 35 v/o
Al Al#e] ¢lAade]22al 1300C <]dleld & o o
Wt vlepdct

Alw o] Al greke] WS E slHHle| 2R} o}
A AL B gled, o]Fe A kﬁ '}(mdss effect)
W&ol ded o nwgich dvisiel Ade Alg
FeFal phod AfHe=s AdFuh}e] % o] ez
= Al 7L el s Al ghake] gow o] ghyt
A& Ao R o e Hez ele]2Ratst
o ool Azl gebA A "ok olel ute} mle]
AZ2aE F4F 7 ole 4Ty gheke] AoiA]A
dA A2 dasd He el

m

A 321 A3 21995}

AN galsh &4

NEEICS

Fig. 8¢ #47] ©ig 249 423E%
B ARs] RS woAF He| l— 0v/o Al AlHe 717
 FARY AL AW ULE LAFT A2
o) HleIZ el 2A ¥R AL el
AHgre] BEEE o) Ae TS o g ﬂiﬂ
A E welw gloh 30000 psiE Aoy g 35
v/o AP* A2 1813T A4 714 w2 71%9»] A
e} Zla =2 oAnr] WE@78)E 29rh 35vio Al
APL 33v/a Al AR} efgh e ARz el
ozl v] & FAMEES wyvlk o]y AL 25v/o Al
AlHN AR E 4 qlgdr)h 25v/e Al A1EHE 3
Al v o)L Tass 2FAEAL ?P?&ii’.i 35
vio Al Al#nl gL §

Fig. 9ak A2 xale #e H o 011 2 qekel
w4 x}— ey
el 2~~3 mm Eoff
4e AZel A5 4RI GAE veTR g8
o\l Eaish 5 2ol AR He)7
o] MHH wh4el 4] =]-&ell= SiCu}l #]E30]2} suscep-
tﬂr;’}‘ whed g A L2 —‘?’**I'/Z%.Ec’é_'i o) & J.]ﬁip_] _;:li_t‘Lio]
=14 7hedsly] i pel Ao Ahm ek SefA] Aol
A5 ERAA AZRHA AR GeR ARk A
o4 AlY %ol um Hxol7]l e 127
o obelzzAsl AW %ol AFHA R,
susceptorel] % Eap/H = Ale) AEoh Azl
wh2 slatd R Alge) 2 bR Al S ole] ulel
Alg] =37el7l gojalAl Heial velzzss) Ald
7o) A5 4 A ok olalA o B Ale) sl
A7 Held A9s] L=} A He) EEe] o]z g
el A-12 LFFIbel AbsHE dRele) clo] AR

O CEE

Fig, 9-coll 4} Re]dE ups} o] 14307C o

e SR QAT AU T Ao YRl

ol gjE S

A

p

r,
ls
[
i)
-,

i
a I

o gl s
Y4 sted F914] PAte) 7“5‘6‘%71 Alzkgie), @2
27} Felgld) a2} 99 1:1 abo cﬂz}*:% F2aEn)

e e 4 g ﬂé 2 An ru =EY g— % glek
el 45v/o Al ]J 31} 35v/o Al *]ﬂg Algl g
spolzizstrt Al Ze] 4

—335—



au

i
=
=
)
=
L]

A
-}

B1143 HVI

ei1185 HWN

al

81183 HUl

specimern.

he of [ractured surface at dilferenl temperature [ov 35 v/o Al

Fig. 9. SEM photograp

, {d) 16207 (surlace

(c) 14307 (surface layer)

(h) 1010C (surface layer),

ihe surlace)

an

(

T

{a) 1010
layer)

o 24 o] A

=25

Aew

ﬁ‘}

o<

Ak

=L
=

3}

qb 4

-
=)

4 Ay 17k

o]]

SRS

1

o
T

=1

],

}{].‘

EE

2] gxuch 2|

|H3EH

A

}.

57

el A2
Aol A

o]

B
=

=7t

3] 7

MIIH

I, o]z

T

= ololi
Ad AR

EN
Bl

=

W
-

J

s

e
=

-
5L

el 4 e W

Jel el Atstel wAAGHE Pl

=
N

ECLEE

—336—



clejzes £ sh2e

81187 HU1
{c)

o)ut ALALO, £ R A Astst £7

50

(cf}

Fig. 10. SEM photographs of fractured surface at different temperature for 35 v/o Al* specimen which were

isopressed under 30,000 psi.

(2) 1480°C (surface layer), (b) 1480 (core), (@) 1530C (surtace layer), (d) 1615C (surface layer)
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Fig. 11. SEM photographs of fracture surface at different temperature (a) alumina powder and (b} sinfered body
{16157 ) for O v/o Al specimen, and (c} mixed powder, and {(d) sintered body (1615C) for 35 v/o A
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Table 1. Specimen which were Used in this Work
were Represented by Following Symbols

Forming pressure
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Composition (Isostalically pressed) e
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')0
75 vio AlOy 20,000 psi 25 v/o Al
+25 v/o Al
6 L0
5 v/a ALD; 20,000 psi 35 v/o Al
+35 v/o Al
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+35 v/o Al
5 )
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+45 v/a Al
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