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Purpose: This study aimed to investigate the flexural strength and surface microstructure
of the zirconia crown according to the number of glazing zirconia prostheses.

Methods: The specimens were made as follows. A specimen without glazing: 1ea, first
glazed specimens (group B): 10ea, second glazed specimens (group C): 10ea, third glazed
specimens (group D): 10ea. Three-point measuring strength equipment and electron micro-
scopes were used for strength measurement and microstructure observation. As for statis-
tical analysis, one-way ANOVA and t-test (level of significance level=5%) were used to deter-
mine the difference in the change in flexural strength according to the number of glazing
zirconia prostheses.

Results: ANOVA analysis of groups B (1st glazing), C (2nd glazing), and D (3rd glazing) re-
vealed that the change in strength between the groups is statistically significant (p=0.023).
The Mann-Whitney test for each group revealed that the difference in flexural strength be-
tween groups B and C was not statistically significant (z=-0.302, p=0.762) while that be-
tween groups C and D was statistically significant (z=-0.257, p=0.01). Microstructure ob-
servation revealed 3 changes in the microstructure of the surface of the glaze powder were
observed.

Conclusion: According to the number of glazing zirconia prostheses, it was found that the
difference in strength between groups was statistically significant, and changes in the mi-
crostructure were observed.
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MATERIALS AND METHODS
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Figure 2. Measurement of specimen thickness.

Figure 3. Three-point flexural strength measuring equipment (Instron
3345; Instron, Norwood, MA, USA).
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Figure 4. Electron microscope (GeminiSEM 500; Zeiss, Oberkochen,
Germany).

Figure 5. Specimens coated with platinum twice for 180 seconds.
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Table 1. Measurement result of flexural strength Mpa (1 mm/min) by group B (1st glazing), group C (2nd glazing), group D (3rd glazing)

. Flexural strength Mpa . Flexural strength Mpa . Flexural strength Mpa
Specimens no. - Specimens no. - Specimens no. -
(1 mm/min) (1 mm/min) (1 mm/min)
B1 527.18 C1 537.27 D1 690.02
B2 636.32 C2 580.64 D2 673.67
B3 654.27 C3 611.45 D3 622.95
B4 590.68 Cé 480.41 D4 756.53
B5 577.13 C5 817.25 D5 761.33
B6 557.52 Cé 432.48 Dé 639.68
B7 533.93 C7 538.02 D7 616.05
B8 710.82 C8 586.96 D8 530.50
B9 572.50 C9 615.35 D9 924.29
B10 566.39 C10 582.35 D10 622.74
Table 2. Result of ANOVA analysis of changes in strength by glazing number: changes in strength are statistically valid
1st Glazing (n=10) 2nd Glazing (n=10) 3rd Glazing (n=10)
Glazing number X p-value
MeanzSD MeanzSD MeanzSD
Strength (Mpa) 592+57.71 578+102.09 683+108.03 7.5 0.023

SD: standard deviation.

Table 3. Result of t-test analysis of difference in flexural strength between groups B (1st glazing) and C (2nd glazing): difference in flexural strength be-

tween groups (B, C) are not statistically valid

1st Glazing (n=10)

2nd Glazing (n=10)

Glazing number
MeanzSD

z p-value
MeanzSD

Strength (Mpa) 592+57.71

578+102.09 -0.302 0.762

SD: standard deviation.

Table 4. Result of t-test analysis of difference in flexural strength between groups C (2nd glazing) and D (3rd glazing): difference in flexural strength be-

tween groups (C, D) are statistically valid

2nd Glazing (n=10)

3rd Glazing (n=10)

Glazing number
MeaniSD

z p-value
MeaniSD

Strength (Mpa) 578+102.09

683+108.03 -0.257 0.01

SD: standard deviation.
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RESULTS
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Figure 7. Specimen photographs measured at x15,000 using the electron microscope (A, B4, C2, D1).
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Figure 8. Comparison result of flexural strength by glazing group (1st
glazing, 2nd glazing, 3rd glazing).
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CONCLUSIONS
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