#orte A2 o# T Vol.54  No.2
2026 4 2 7 55 134—144 TT Journal of Materials Engineering Feb. 2026 pp. 134—144

Sl A B, BT, AR, 2 BRAS TR ] 5 SR A B AR D I R e [T ] AR AR, 2026, 54(2) - 134-144.
ZHAO Wet, QIN Xiuyuan, ZOU Kaiqt, et al.Preparation of toughened yttrium oxide ceramics from alumina whisker by binder
jetting[ J].Journal of Materials Engineering, 2026,54(2) : 134-144.

MEFIFEH B FELRBIIGH RN BE

AR RS AR SR X TR,
& AN ERER EHAT
(1 AR BPRHRRE 5 TR, IR 430074,
2 AL FOASPRHI S BE IR 0 47 PR ) B A e i s Sl 3, AL 100084)

FEE R A S (Y05 B % i W 288 B 0T S 2 =45 M il 4, 51 AR BRI (AL O, ) WY 0P 8 HEAT 13 sl
JF38 3 A5 B T ERHAR D 5 ALO,./ Y08 8 B4, RAEMTE ALO,, F i (1%6.3% 5%, B 434k, I
X BRSNS BIC AN ERPERE Pl BUR I ) 2 RE AR . S5 R ALO,, RIS AR ERFL B e 52 /0N B g 2540
R AE TR . Y ALO,, & i 3% B, ba 2 )5 By % FL B S e Ik R 57.47 06, Pi s o & 42 T+ % 6.54 MPa, Wi 24 i 35
2.31 MPa-m"* AHLL2E Y 0485 T 2.94% . B (506) S 3fLPR 2 [ 74 28 59.47 %0, Wi 24 ) & R % % 1.54 MPa-m'%,
WO BT R, ALO,, 38 1 dt TR 1 5 RSO HLTRT TR M sy R, K e e 300

S4B BELEFIET T B 5 ALOs, /YO M %S 5 i A0 i s W 2L g

doi: 10.11868/}.issn.1001-4381.2025.000317  CSTR: 32421.14.j.issn.1001-4381.2025.000317

RESES: TQI74.7  XEAARRE: A XE4HS: 1001-4381(2026)02-0134-11

Preparation of toughened yttrium oxide ceramics from
alumina whisker by binder jetting
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Abstract: In order to improve the fracture toughness of Y203 ceramics and realize the preparation of complex
structures, Al.O3 whiskers (Al,O,,) are introduced to toughen Y.Os3 ceramics, and Al,Os,/Y>03 complex
ceramic parts are successfully prepared by binder jetting method. The effects of Al,Os, content (1%, 3%,
5% ,mass fraction, the same below) on the properties of green body forming, sintering densification, and
mechanical properties are systematically investigated. The results show that the addition of Al,O;, has a
little effect on the porosity of the green body, but significantly optimizes the sintering process. When the
content of Al,Os, is 3% , the porosity of the sintered ceramics is as low as 57.47%, the flexural strength is
enhanced to 6.54 MPa. The fracture toughness reaches 2.31 MPa-m"?, which is 2.9 times higher than that
of pure Y-O;. Excessive addition (5% ) results in a rise in porosity to 59.47 % and a decrease in fracture
toughness to 1.54 MPa-m"%. Microanalysis shows that Al,Os, inhibits crack propagation through the whisker-
bridging and crack-deflection mechanism, with an optimal doping amount of 3%.
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Fig.3 Schematic diagrams of mechanical property testing and standard specimens

(a)flexural strength; (b)fracture toughness
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