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ABSTRACT

To investigate the effects of Mo addition on the microstructures and mechanical properties of
Al; 03 ceramics, two kinds of Mo particles with average sizes of 2-um and 6-um were used as additives,
It was shown that Mo particies inhibited the grain growth of Al5 03, and the smaller Mo particles were
more effective. In case of 2-um Mo dispersion, the bending strength and the fracture toughness were
increased. Dispersion of 6-um Mo did not increase the strength but improved the fracture toughness a

little. The toughenmg mechanisms af Al303-Mo composites are thought to be the crack deflection and
micracracking mechanisms,

LM B TR VPR L3k Zoll 42| shalol 1A Frhe
T O SR Al g, 90 el Asle] P

agale] zael 40t FEAGE B A 5 ol sl 7] el gl Hape) welAlz e o

Al QAo ® 58 Al vel 24, =) 27 Bahale] k] A megles],  Egpus)

a4, dAdws, dFAEA 5o AAA Ao 2610°Cel, 175, 7molda Mo Al of 24k

201>



R ] .

100

o @ ]
a =3 a

cumuiative Mass Parcant

»
=)

N P

ree g

1

10

Equivatarl Sphorical Dlamuler pm

Fig. 1.
materials ,

At B6-pm Mo B:

4171 AlOs Mo 7l & o] 28 F3w 50
=4 AT ek P Machugh -9
& AR 2 o= 5o
Rankin ¥ 52 AlO; 4
Slgig=ll whajoid A 7F AlO, =i

I ghe vt Mool 2)gk ALO, 4

A=A ggkelm R wdlgel g

7|> Al 03
u < wasig o
A eme s
ol 5] 50"’
479 o

1

Particle size distributions of the starting

2-pm Mo C 1 AlLO;

o, 4h

[ &

'Ic OLE_.E

Q

=
= =]

|24 H
To &

ZhalEl 2
w7 4] Mo

v A Fael ] el A EAlEl Mo &) =25)d) dlw
o 2kat QA Ewl s el gk made) o] Falels] e
o B ool A= ug52 AES-11C AlLO, S %
4o g e Jid=t27 st 6-umal Mosh 2-pmeal
Mo & 2}2} AR EE Mozl AlQ. 2] wlH| TR

R EIIE B

1 oH=
HAEAR AEa Mo 222 €5 0.9%, HT
el b-pm 9l Z-pme] FrlAE Al T, AlOs
o] FWrEARL v 9.9%, HFUA 0.47 mm g
AES - 11 C ALbO:s & Abgslg as] 7 slstz4-2
Table 13 Zvh F0Ede] slsaae #R§9 et

Table 1. Chemical Compositioms of the AES5-11C
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Fig. 2. Experimental procedure.
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Fig. 3. Relative densities of Ai.Os /Mo composites
as a funtion of Mo content .
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Fig. 4, Microstructures of AlOs and Al#B/6 - pn Mo compasites .

A ALOy only, B: 2 v/o Mo,

C:6v/oMo, D:7.5v/0 Mo.

Fig. 5. Microstructures of the unetched Al,0, /2 - pm Mo composites.
{ White spots are Mo) A:2v/oMo, B:5v/oMo, C:7.5v/oMo.
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Fig. 6. Fracture surfaces of AlO»/5 v/o Mo camposites.
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Fig. 7. Fracture around indeptation for the ALOs/5 v/o0 2 -pm Mo composite
(Arrows are crack propagation direction and white spats are Mo ).
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Fig. 8. Stresses in AlyOs /Mo composite { ref. 16 ),
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Fig. 9. Bending sirengih of the Al;0./Mo
composiles as a function of Mo contents .
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Fig. 10. Fracture toughness of the Al,Qy /Mo
composites as a funcion of Mo contents.
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