Al2 03 91

Al2Os

Research Progress of Al20s Ceramic Composites

B B

( , 510640)
CHEN Werping, HAN Mengyan, YANG Shao feng

( Guangdong Key Laboratory for Advanced M etallic M aterials Processing,
South China University of T echnology, Guangzhou 510640, China)

Al1,0; AL,O5 , ALO;
; ALLO; s ; Al, O /
5 ALO;
: ALO; ; ; ;
: TB331 A : 100F4381(2011) 03 0091- 06

Abstract: The toughening technology of Al20sceramic and strengthening of metal matrix composites with
Al2Osceramic are described. It is pointed out that compound toughening will be the better choice for the
toughening technology of Al203ceramic in the future; Al203 ceramic/ metal composites with network structure
have better mechanical properties; self- forming AL O3 protective layer on the surface of metal is an effective
method for improving resisting corrosion and reducing costs; bionic design and computer simulating are very
useful for developing new network ALO3 ceramic skeleton.
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Table 1 Mechanical properties of Z1O,( Y,03)/
A1, O3 com posites

Mole fraction Grain Fabrica Strength Toughness

Reference

of Y03/ % size tion /MPa /(MPa* m!/2)
4 Hm HP 620 6.5 [31]
1 nm CIP 882 14.5 [32]
2.5 nm CIP 950 9.6 [33]

Note: HP is Hot Pressing; CIP is Isostatic Pressing



93

AL Nb ,

Al O3
, CN101186518"* ALOs .
7102 (A1205-S102) ) ; s Ni, Cr
, ) Brady
7102 Al203 s Al203
L5 H&%w CN 1906323 * :
ALO; R NrCr AL FeCrAl
7102 acALOs s
710> Chen '™ tk= koe_Q/RT(k ; 0
(ZrO2+ Ni)/AL O3 , 7102 ;T ;R )
Ni , 2.2 AL O3 /
10MPa* m"? , (ZrO2+ AL0Os3 / 1
Ni) /ALOs Ni/ Al203
Zr02/ A2 0s, Zr0:/ALOs Li " , (
20% TiG-WC( ) FeAl/ )
ALOs 1328. 72M Pa, ) ,
30% , Agrawal
: e AL 03/ Cu
ALOs [30] ALOs/ Al 250GPa
ALO5Zr02( Y203)-SiCs 120G Pa, 2.2 1.7 M oon
1200MPa  10MPa* m"? el
, SiC AL Os/Al 362GPa,
Zr02 s 4
ALl Os
1(a)
2 ALOs ) )
; ) M archi
2.1 ALOy/ I
AL0Os3 Al203 1(b) Marchi
R s ALOs AL203
, I(e) ,
ALO; Al Os
a7 3 (391 M archi
taor [41] ALOs/ Al 1200MPa
Al203 , Al
, R Al Os
[37- 39] NiCrAl, Ti, Ni , / ALlOs
ALO; , M archi ,
AlLO3 )
Al203
,Brady '* )

/



o4 /2011 3
m——— ©
EEEREERERR
e e e R EREEN
(NN n!
Ty
CH NNt
R
CRL R R N B BN
CRC R R B N NN
1
(a) 3 (b) L4715 (o)
Fig. 1 Network ALO3 ceramic skeletons with different structural pores
(a) circle pores; (b) rectangle pores!*’!; (¢) triangle pores
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