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Comparison of the Marginal Fitness of Ceramic Co-Cr Metal Crown
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[Abstract]

Purpose: In this study, the marginal fitness of ceramic Co-Cr metal crown made by precision casting, milling, and
selective laser melting method were compared.

Methods: The ceramic Co-Cr metal crown manufactured by precision casting used the lost wax(LC specimen)
method. The abutment were scanned and then made by milling(CM specimen), selective laser melting(CS
specimen) method. The specimen were cut bucco-lingual and mesio-distal, and absolute marginal discrepancy and
marginal gap were measured using a digital microscope. The surface roughness of the crown was also observed.

Results: On the bucco-lingual axial, absolute marginal discrepancy was the LC specimen 31.72(+4.58)um, the
CM specimen 78.29(+3.28)um and the CS specimen 143.13(+ 3.83)um, respectively. On the bucco-lingual axial,
marginal gap was the LC specimen 22.70( =+ 1.46)um, the CM specimen 22.70(+ 1.49)um and CS specimen
99.60( =+ 1.57)um, respectively.

Conclusion: For ceramic Co-Cr metal crowns, LC specimen was superior for absolute marginal discrepancy and
marginal gap. The surface of metal crowns by selective laser melting were the roughest.
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Table 1. Chemical composition of the study alloys

Cempesition(wt.%)

Alley
Ce Cr Me Si w Mn In Ce.
Wirobond C 61 26 6 {1 5 - (1 (1
Co—Cr powder 62.1 29.8 6.9 - - 1 - -
2) X|CHZ= Table 2. Classification of experimental groups
At ofeiH o] 2170] 8 mm, =] 5 mm, 3 taper, 1 Type Greup
mm shoulder WS Zte X o} FE7) =& 316L Lost wax — Casting LC
stainless steel(KOS, Korea)& CNCZ 7533 tHFig, 1). CAD - Milling CM
CAD - SLM CS
—
1) XS 0128 AIEKIE!
— / LCAI AL lost—-waxH o2 H3S AZtslal FUA H
2k i, gk S ARSARe] R Ao whek AFd sl
Tiram om FxE= 59 YA £52E FAIE fldl

1} $27](Fornax T, Bego, Germany)g ©|-83to $x
319lt}, Sandblasting 3hal Yol 23S 98ty 7]
I 55 A75At. Finishing®] 24 3 A|dj5=e} 25
—— = AIZAh

2) 2HEES 08¢et AEMA

CMAJ#H-2 3D Scanner(3series, dental wings Inc.,
Canada)& ]%0}01 Atfg=2] 32k AkmE A7WsH
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] e 5—?1— ‘?zl 71A(ARUMS5X, Doowonid, Korea)S
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3) SLM t.ﬂ% Ol&er AEXIA!

CSAJH-L 3D Scanners ©]83to] o5 321 &}
BE 27 % 3D gloJE & fAilo] AmH st Y-S
7FA| 2L SLM 7] AI(SLM250, MTT, Germany)E ©]-8-3f
2 TSETE AR 5 A A AF

Fig. 1. Lab. analog diagram (a) & picture (b)

3. 717124
AP OpRF
2. K| K= ) EH Iy 2
AnpE]A] k2 AlHES] FH A4S digital microscope

(VHX-600, KEYENCE Co., Japan)& g5l #2513t
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g3 AZE & F2HoR AlAgE LCAIHI CADS

Fig. 2. Measuring points of specimen (a) Absolute
marginal discrepancy, (b) Marginal gap
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Fig. 3. Surface characteristics of specimens(Xx500)
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Fig. 4. Mean and standard deviations of absolute
marginal discrepancy & marginal gap(bucco—
lingual axial)

Table 3. Absolute marginal discrepancy of specimens, as analyzed by one way ANOVA

Sum ef Squares df Mean Square F Sie.
Between Group 313309.684 2 15654.842 1011.896 .000
Within Group 185.650 12 15.471
Total 31495.334 14

Table 4. Marginal gap of specimens, as analyzed by one way ANOVA

Sum ef Squares df Mean Square F Sie.
Between Group 19713.571 2 9856.786 4331.771 .000
Within Group 27.306 12 2.275
Total 19740.877 14
Zk Aol A 2 - g4 e Aol B -
#E3 A= LCAHAA 24.13(+0.44)um, CMA|HA] e R s

69.13(+1.73)um, CSA|HA 69.85(£2.91)m= L1EFE,
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Fig. 5. Mean and standard deviations of absolute
marginal discrepancy and marginal gap(mesio—

distal axial)
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Table 5. Absolute marginal discrepancy of specimens, as analyzed by one way ANOVA

Sum ef Squares df Mean Square F Sie.
Between Group 6858518 3429.259 882.406 .000
Within Group 46.635 12 3.886
Total 6905.154 14

Table 6. Marginal gap of specimens, as analyzed by one way ANOVA

Sum ef Squares df Mean Square F Sie.
Between Group 9868.677 4934.339 1841.176 .000
Within Group 32.160 12 2.680
Total 9900.837 14
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