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Abstract: Brittleness is the basic feature and fatal weakness of ceramic materials, and is the key
factor limiting the application of ceramics, which becomes the bottleneck of technology development
in various advanced fields. Based on the structural nature of brittleness in ceramics, researchers
provided new guidance for solving the brittleness and achieving macroscopic deformation in
ceramics, through weakening the interatomic bonding, destroying the crystalline structures, and
introducing new shear sliding mechanisms in ceramics. In this article, the research progress of
deformable amorphous ceramics is reviewed; the preparation process, deformation characteristics and
deformation mechanisms of amorphous ceramics are introduced, and the prospects on the
development trend are presented.
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Figure 1 Effect of rare-earth ions on kinetic window (A7 = T — T,): (a) glass transition temperature (7,) and
crystallization temperatures (7) as a function of rare-earth (RE) cation radius, and the coordination number CN
was 6; (b) DTA curve of 77A1,05—23Gd,0; (mol%) glass, only the first peak exothermic reflects the
crystallization temperature .

(®)

e N T aurey
. -‘. : -- LA
. "_‘ e "_- ...‘: i
k ; . e S |
" ’ : . <5 ;
.’._.- =5 el e ‘-
" A ' 2 X i - A Sl
. ¥ . Sk - U e P SRR 200
_.".. ot - L TR SR ST pm

B2 () AXRHEFM (b) ZAEREKETEREFENEDERLFDHERAD
Figure 2 Optical micrographs of amorphous sample prepared by low-temperature high-pressure sintering from (a)
agglomerated and (b) deagglomerated powders [**

S, FLIRMEARIE, MECAHEE . AES S L BRI AR R, SAUREZHEE, &E R
/DB WL ST . B A FREM R (K 2).

Z LA ALOs—ZrO, AF di 74 o] DAZE Gt AR B2 N SE B A, AEE W, FE R TR A A
BA T E (ALO—ZrO, E S A B S35 B A 3.3 glem’, TR IR A, m—ZrO, Fl a—ALO5
TRA BB %N 5 glom?), 55 B 0 SR Xt I 25 BE 55 14 Ji 7 1)t A DA 0 451 1 B i 0 i 73
FERE 7T oAb, AL Os—ZrO, E AR KT 214 4 GPa, B BAK T #5045 ZrO, (10 GPa) 1 a—ALO;
(18 GPa), fHRE b 12 5 FAE VLA R A R B A B T R4 & . EEH ALOs-ZrO, JE ik



- 138 - K % AV EREEARAREXRES %41 %
Stage 1 Stage 2 Stage 3
Applying Heating Cooling and

g pressure T, 1 min unloading

g

] T, t

= [ N A :

2 G & i

S 1

o i ol o i it i o i = e R

= ’ ! 1

w / [}

7] ’ L !

o / B :

e - \

e - - - Pressure L |
’ ---=- Temperature in CHP v\
! —— Temperature in TSHP \

Time / min

Bl 3 38 #hE o = 5 3R oF B0 E A A0 iR 1 AR R 1Y
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Figure 4 (a) Compressive stress strain curve at 700°C and (b) shear bands exhibited after plastic deformation of
amorphous ZrO,-Al,0; ceramic (4]
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Figure 7 (a) TEM image of amorphous Al,0;-Zr0O,-Y,0; after plastic deformation at 600°C, exhibiting the
presence of shear band; (b) SAED patterns taken from shear band region; (c) SAED patterns from amorphous
matrix; (d) the intensity profiles of the SAED patterns [’
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