CHEHRIRE |2 815IX| M2 MPS 20201 1 21

http://doi.org/10.14347/kadt.2020.42.2.121

[Abstract]

Effect of zirconia ceramic sintering condition on the precision of fit
in dental restorations
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Purpose: This study aimed to investigate the effects of the sintering conditions of zirconia cote on the adaptability.

Methods: Ten specimens of each of commercial brand of zirconia(Razor 1100, U&C international, Seoul, Korea) were

made and sintered under three different conditions. Specimens were divided into three subgroup(n=10) and sintered with

various total time(lhr, 3hr, 9hr) at the maximum temperature(15007C). The digitized data was superimposed with 3D

inspection software to quantitatively obtain the adaptation of a zirconia core, and visual differences were confirmed with a

color map. The root mean square(RMS) values of group were statistically analyzed with one-way ANOVA (2=0.05).

Results: The overall adaptation of the zirconia cores were as follows; ss-1hr: 36.18%5.2um, ss-3hr: 39.55£3.9um, cs-9hr:

46.6214.3(m. They were statistically significant differences between groups for adaptation(p<0.05).

Conclusion: Based on the results of this study, it could be considered that sintering condition of 1500 and 1~3 hour

is recommended for the better marginal and internal fit. Speed sintering can be widely utilized to fabricate zirconia prothesis

as the properties of those almost ate to dentistry uses.
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Figure 1. Replica model.

2. 88 W= AT HIX

A3 S A A (Identica® Hybrid,
Medit, Korea)2 270 3+ 3 x]38 CAD L2711
#(Dent CAD, Delcample, UK)S o] &3}o F
7 0.5mm, "FZ A 0 5mmolA] YW 30ume)
cement ZFS A83lo] FojE tRF¢l skt Fol9]
FH= AS AE5= FHlolA sk gtar, =
239 el A= = FEE AR HAF
1E 310]2] CAD HlolEl & A4k AH|(DWX-50,
Roland DG Corporation, Japan)ol Z-83}o] A&k
7he= AABEAT & Aol AR AEe vk

A 23Yo} EZ(Razor 1100, U&C international,

ol AREEE9| Ao vA= FF

Korea)2 A3} (Table 1), bur?] €& R =8
AL 93 ghet FE= Ausdch E3F bur)
w71+ 20, 10, 0.609] F 3719 burg ol&3f A
2 glow B} 7lgol= 20 burs AMERon A
74l 10 burg A npxetoR 4 7}
o= 0.60 burg Agd) AEHoz nre sy
- loJoﬂ ]\]»_9.'6}— l:l]-/\?ﬂ x]e:n,]o} *—i_,] Z/H

Table 10] Y<&3s}tt,

fo &L ofg 2

Table 1. Pre—sintered zirconia block ingredient

Composition Wt %
Zr0, 88~90
Y,0, 7~8
SiO, <0.01
Fe,0, <0.001
Ca0 <0.007
Na,O <0.004
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Figure 2. Conventional and speed sintering schedule.
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X,; is measuring point I on the reference data,
X, 1s measuring point I on the scan data, and n

is the total number of measuring points,
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Figure 3. 3D superimposition analysis flowchart.

274 BALe [BM SPSS statistics 25.0 for
Windows(IBM SPSS Inc., Chicago, IL, USA)S 9]
23Tt A 188 Ao 2 =45 Auk= RMS 7t

FFEHAL, 95% CI] FARF] oJs) H7istai o, Al
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= ik,

Silicone replica

A: The reference model of the three-
dimensional analysis and control model.
The format of reference is .stl file

B: The point cloud model of the three-
dimensional analysis and case model. The
format of reference is .asc file

C: After superimposing indicated by the
color-difference map the resulting value

I

Al 15(CS-9h, SS—1h, SS—-3h)2] RMS
Wb, I AR, 95% AlE|Lel|l A ) Aok gkt st
O

HolZl 7]Z(Conventional) AZAHH el

CS—9h 1829 RMS HH(FZHA})L 46.62(4.3)
mS YEPHTE 4(Speed) 229 SS—1h,
SS—3h IES RMS HH(FEFHAH) 36.18(5.2)um}
34.94(1.59)m7HA] ol2glom, FAHC R {oJdt A}

o]7} A AHp<0.05), AR B (Post—hoc Analysis)
L& Tukey’s(honestly significance difference, HDS)
multiple comparison test® 3= lon] 1 Ax},
71E 24Uy 18 240 25 Tl FA1A 72

Table 2. RMS+SD(um) discrepancy between the stone replica model(CRM) and the silicone replica

Schedule RMS(um)
95% Confidence Interval
Classification Group Mean +=SD
Lower Mean Upper Mean

Conventional CS—-9h 46.62+4 3% 42.43 51.03

SS—1h 36.18+5.2° 31.55 41,78

Speed
SS—-3h 39.55+3.9° 34.16 43.27

# Data with the different letters are significantly different at 0.05 significance level.

sintering schedule

H42H ®M2¥ 20204

Lower cases mean the comparison in the types of

125



| 2z - 271

o] Lk A RH(p<0.05), A4 42
Fo)o] Ui 289teh(p>0.05).
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Figure 4. Color—difference map of maxillary canine for
qualitative analysis of adaptation. Green is an
exact fit, positive differences than the reference
model as yellow and red, negative differences
than the reference model as blue.
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