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Mechanical properties and color change according to
sintering temperature of dental zirconia block
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[Abstract]

Purpose: This study sought to identify changes in the mechanical characteristics and color of zirconia according to
different sintering temperatures of the substance.

Methods: This study processed some specimens of zirconia into those of 8 mm(H)X10 mm(W)X50 mm(I.)£0.1 each, and
sintered them at 1450~1600°C on a 50 C-interval basis in order to examine how their mechanical characteristics and color
are changed. Each specimen sintered using the spectral colorimetric apparatus (Hasyshade, VITA, Germany) was observed
for each of the color change by sintering temperature.

Results: When those specimens were sintered at 1450~16007C, they were 0% in absorption ratio and porosity, 20% in
shrinkage ratio and 6.10g/cm' in specific gravity. Absorption ration, potosity, shrinkage ratio and specific gravity all didn’t
vary depending on the sintering temperature. The fracture strength of the specimens was highest or 1037MPa at the sintering
temperature of 15507 and a little lower or 989MPa at that of 1600°C. No vatiation in Lx value was found depending on
the sinteting temperature of the specimens, while cx value was highest at that of 1450C. In addition, h* value was highest
when the specimens was sintered at 1550°C.

Conclusion: This study could determine how zirconia shows changes in mechanical characteristics and color in
accordance with different temperatures of its sintering. It is necessary to supplement the physical data of colored
transparent zirconia block which is expected to be widely used in clinical practice.
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Figure 1. Flow chart of the experimental procedures.
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Figure 3. Chamfer of specimen.
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Figure 5. Apparent porosity, water absorption and firing
shrinkage of specimens at each firing temperature.
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Figure 6. Change of specific gravity according to the
firing temperature.
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Figure 7. Change of bend strength according to the
firing temperature.

Table 1. Result of one—way ANOVA for shear bond strength
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Group Frequency Mean SD Tukey F(p)
1450°C(a) 7 859.71 21.89
1500C(o) 7 959.14 32.72 49,419
alb, d{c
1550%C(c) 7 1037.86 38.08 ((0.001)
1600°C(d) 7 989.43 14.36
*%1¢0.001
Table 2. Tukey's multiple comparison test

. Comparative Ve 0 5 95% Confidence interval
group difference Lower Value Upper Value
1500C -99.43™ 15.13 000 141 17 -57.68

1450°C 1550TC —178.14m 15.13 .000 -219.89 -136.40
1600C -129.71 15,13 .000 =171.46 -87.97
1450 99.43" 15.13 .000 57.68 141,17

1500 1550C -78.71 15,183 .000 -120.46 -36.97
1600C -30.29 15.13 215 -72.03 11.46
1450C 178.14 15.13 .000 136.40 219.89

1550 1500C 78.71* 15.13 .000 36.97 120.46
1600C 48.43 15.13 .019 6.68 90.17
14507 129,717 15.13 .000 87.97 171,46

1600°C 1500C 30_29‘ 15.13 215 -11.46 72.03
1550C —48.43 15.13 .019 -90.17 —6.68

*5¢0.05 ***p(0.001
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Figure 9. Result of color change according to firing
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Table 3. Result of one—way ANOVA for color change according to firing temperature

AE* L* C* h*
Group Frequency
M SD M SD M SD M SD
1450°C(a) 4 14.00 0.00 13.90 0.00 -0.43 0.83 2.88 0.38
1500°C(b) 4 14.15 0.06 13.90 0.00 -1.85 0.26 7.85 0.41
1550°C(c) 4 14.53 0.10 13.90 0.00 —-3.58 0.19 10.25 0.61
16007C(d) 4 14.13 0.05 13.90 0.00 -1.63 0.21 6.95 0.53
Tuke 54 .667** .000 31.940%* 155.211%
y (.000) (1.000) (.000) (.000)
F(p) a, ddbc - cb, d<a alb,d{c
***0¢0.001
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