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Table 1 Composition of 5Y-TZP/TiB2 nano-composite ceramic
material (vol%)
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Table 2 Mechanical properties of 5Y-TZP/TiB;

nano-composite ceramic material

Flexural Fracture .
. Hardness/  Relative
Material strength/  toughness/ GPa density/o
MPa MPa-m*? o
a 1023485  11.33#0.55 13.9140.34 99.240.1
b 912467 9.6140.50 12.2540.36 98.740.1

# a: with two-step sintering; b: without two-step sintering
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Fig.1 Indentation morphologies of 5Y-TZP/TiB, nano-composite ceramic material with (a, ¢) and without two-step sintering (b, d)






<16+ Wl &R AR TR

AT 3%

HA SRSy REE Ty, TR SUR AR I o
RO BREMEH
2.2 fHMLER

Kl 2 52 5Y-TZPITiB, 4K 5 A B Z b4 K} 132 5 B Bt
Mo BT, bRk W R O R e e ([
LA RGO G 2 ). REUREE T E K
ROy RMEEES, HAETE Z MBRAEE; MRS B K
SR s A, B “hsE” e RaUEM,
FRAI Ry . o, mE la fiskarr i, %
U B O S RLGE R AT e TR, o R R I M R
TR LR . SLSONR RN 2 o I 2 A
T BY-TZPITiB, 41K 5 & Vi B AR 18 ) 3 58

Kl 3 J2& 5Y-TZP/TiB, 44K 52 & W B A4 K} i) e 11 1)
SEM M fr. HIE 3 I, RHZRESG LZHNES
W) A R AR BH S /N TR FH R E e 45 T2, T AR
KZAE200nm Zifq, JeHEZAE Lum 4, RfADE
IR RER &R AT @At L. BHER— &
(Hall-Petch) AW A1, SRR, 49K E & W&
R B R v o DRI, SR VRO A 2 T L 0
BRSS9k 2 A W E MR P 38 B2 o 2 i fl R

2 5Y-TZPITiB, 9K & W A KL ROE ST s B I A
Fig.2 TEM image of 5Y-TZP/TiB, nano-composite ceramic

material
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Fig.3 SEM image of the fracture morphology of 5Y-TZP/TiB,
nano-composite ceramic material with (a) and without (b)

two-step sintering
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Fig.4 XRD patterns of 5Y-TZP/TiB, nano-composite ceramic material mixed powder (a), with two-step sintering (b), and without

two-step sintering (c)
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Effect of Two-step Sintering on Microstructure and Mechanical Property of
5Y-TZP/TiB, Nano-Composite Ceramic Material

Yi Mingdong®*, Xu Chonghai **
(1. Qilu University of Technology (Shandong Academy of Sciences) , Jinan 250353, China)
(2. Shandong University, Jinan 250061, China)

Abstract: 5Y-TZP/TiB, nano-composite ceramic material was prepared by a vacuum hot pressing technique, and the effect of two-step

sintering on the microstructure and mechanical properties of the composite was studied. 5Y-TZP/TiB, nano-composite ceramic materials

were obtained from 80% ZrO, (as stabilized 5 mol%Y,03), 10% TiB2, 5% Al,03, 2% MgO, 2% Mo and 1% Ni. Two-step sintering has

been carried out for two different sintering times: 120 min at 1100 <C and 60 min at 1450 <C. The results have shown that the two-step

sintering could be of benefit to make the m-ZrO; to the t-ZrO,, densification, refinement and strengthening. Compared with the ordinary

materials, the flexural strength, fracture toughness and hardness of 5Y-TZP/TiB, nano-composite ceramic material is 1023 MPa, 11.33

MPa-m"? and 13.91 GPa, increased by 12.2%, 17.9% and 13.5%, respectively. Toughening and strengthening mechanisms of 5Y-TZP/TiB.

nanocomposite ceramic material include crack deflection and crack bridging, together with the trans-granular fracture mode.
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