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Study on low temperature degradation of dental zirconia ceramic
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(1. Department of Stomatology, Beijing Jishuitan Hospital, Beijing 100035, China; 2. Department of Prosthodontics, Pe-
king University School and Hospital of Stomatology, Beijing 100081, China)

ABSTRACT Objective:; To evaluate the properties of low temperature degradation ( LTD) of dental
Y-TZP by experiments. Methods: According to SO 13356-2008 standards, 72 blanks of Y-TZP were
sintered at different temperature (1400 °C,1 450 ®Cor 1 530 C) and in different heat preserving time (2
h or 5 h), and then the specimens were grounded and polished. The blanks were divided into 12 groups
according to the different sintering temperature, heat preserving time and aging time. The surface of spec-
imens was observed by SEM to evaluate the grain size of specimens; Each group of specimens was ex-
posed to 140 “C hydrothermal aging environment for O h, 5 h or 24 h. After aging, XRD analysis was un-
dertaken to determine the amount of phase transformation from tetragonal to monoclinic for each groups.
At last, the biaxial flexural strengths of all specimens were measured and calculated. Results: The SEM
showed that the grain size of each group of Y-TZP increased with the increase of sintering temperature and
heat preserving time, however, all of them were below 1 wm. The XRD analysis showed the contents of
monoclinic of each group varied with different sintering temperatures, heat preserving times and aging
time. The flexural strength of 24 h aging groups declined significantly; but that of 5 h aging group showed
increase or decrease according to the different sintering temperatures and heat preserving times.
Conclusion; Different sintering procedures to some extent may affect the Y-TZP aging properties.
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Table 1 The components of Y-TZP blanks

1400 °C2 h41.1450 C-2 h41.1530 °C-2 h A
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Table 2 Groups divided by the sintering temperature ,
heat preserving time and aging time

Group 0h Sh 24h  Toul
1400 C2 h 6 6 6 18
1450 €2 h 6 6 6 18
1530 C2h 6 6 6 18
1530 C5h 6 6 6 18

Total 24 24 24 7
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Table 3 The sintering parameters of each group of the blanks

Components Amount of substance( % )
710, 96.5
Y, 0, 3.0
AlL,0, 0.5
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Group Sintering temperature ( °C ) Heat preserving time (h)
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Figure 1 The SEM results of each group of the samples
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Table 4 The contents of m-ZrO in each group of samples

Contents of m-ZrO, (% )

Group

PLH Ak Ao =821 — 714 = 107 MPa At
SR LA U A K A i B 41 2K o D 4 0 B 1 A9 L
H7(107/821) x 100% = 13. 1% , 154 180-13356-
20084 F i SR 1) AL S B 2R B AL VR AR Ok
AR R e <20% B SR,

RS5O SEAREMIUHE HRE o

Oh 5h 24 h Table 5 The biaxial flexural strengths of each group of samples
1400 C2 h 1.12 1.59 2.06 Biaxial flexural strengths/MPa
Group/Aging time
1450 C2 h 1.16 1.62 5.09 0h 5h 24 h
1530 C2h 1.43 1.72 3.54 1400 C-2 h 834 822 799
1530 C-5h 1.48 3.42 4.17 1450 C2 h 839 921 788
1530 C2 h 821 980 714
1530 C-5h 988 981 957
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f‘ T(111)

a, 1530 C-5 /0 h; b, 1530 C2 b/0 h; ¢, 1450 °C2 h/0 h; d,
1 400 °C-2 h/0 h.

B2 SREELR YA R IR

Figure 2 The comparison of four group of samples without aging

LT

a, 1530 C-5 h/0 h; b, 1530 C-2 h/0 h; ¢, 1 450 C-2 h/0 h; d,
1400 C-2 h/0 h.

B3 2S5 hiy4 RSB

Figure 3 The comparison of four groups of samples aged for 5 h

A T(111)

a, 1530 C-5 h/0 h; b, 1530 C-2 h/0 h; ¢, 1 450 C-2 h/0 h; d,
1400 °C-2 h/0 h.

B4 Bfb24 h )4 ARSI
Figure 4 The comparison of four group of samples aged for 24 h
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