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Table 1. Surface treatments of test groups
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SURFACE
TYPE TREATMENT MATERIAL GROUP
Vita-£ OlG
. Ceramco-II ) CIG
Self-glazing Vintage VIG
Vita-a AIG
INCISAL Vita-£2 OIP
o Ceramco-11 CIP
Polishing Vintage VIP
Vita—a AIP
Overglazing Vintage VIO
_ Vita-£ oD
DENTINE Polishing Vintage VD
- OPAQUE Polishing Ceramco-11 CO
CONTROL Polishing Gold alloy / type IV GA
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Fig. 1. Schematic diagram of wear testing with
enamel cone and test disk in wet environment.
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Table 2. Mean wear rate(10%°mm%/m =+ SD) of test

groups
Group | n Enamel Test specimen
OIG | 6 |19.308+13.640 | 9.248+1.140
CIG | 6 | 28.798+20.238 | 8.271+3.368
VIG | 5 | 22.356%11.200 | 9.422+2.956
AIG | 6 | 73.707£27.077 |14.801+£3.058
OIP | 6 |15.673% 7.033 |10.497+4.024
CIP | 6 |23.382+£10.407 |10.361£2.527
VIP | 5 |15.673% 5492 | 8.005+0.943
AIP | 6 | 28.480+10.912 |10.828+2.619
VIO | 5 |19.738+£11.197 | 7.304%1.068
OD | 6 | 58.298+27.784 |10.278+1.583
VD | 5 |61.453+£21475 | 8.972x£1.687
CO | 6 |43.893+x15474 | 6.046+6.785
GA | b 0.500£ 0.299 | 0.704+0.237
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Table 3. Mean roughness(A) and hardness(VHN)
of test groups

Group | n Roughness Hardness
OIG | 6 380.50 657
CIG | 6 447.23 615
VIG | 5 634.10 622
AIG | 6 557.53 617
OIP | 6 383.03 633
CIP | 6 382.88 584
VIP | 5 519.87 615
AIP | 6 475.69 612
VIO | b 842.9 645
OD | 6 422.23 756
VD 5 507.09 635
CO 6 573.91 808
GA | 4 533.48 158
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Table 4. Chemical compositions of dental porcelains by EDAX analysis(%)

COMPOSITION ‘
AlOs SiOe2 KO Na:=0 CaO
PORCELAIN

Vita-£/incisal 15.04 63.03 13.69 5.47 2.77
Vita-£/dentine 15.61 63.21 13.14 5.22 2.83
Vita-e/incisal 15.10 66.87 11.33 472 1.98
Ceramco-II/incisal 14.60 64.40 14.50 4.31 2.20
Ceramco-1I/opaque 18.59 62.84 10.60 3.80 4.18
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ABSTRACT

AN IN-VITRO WEAR STUDY OF DENTAL PORCELAINS AND
HUMAN ENAMEL

Young-Kook Lee, D.D.S., M.S.D., Sun-Hyung Lee, D.D.S., M.S.D, Ph.D.,
Jae-Ho Yang, D.D.S., M.S.D, Ph.D., Hun-Young Chung, D.D.S., M.S.D, Ph.D.

Department of Prosthodontics, Graduate School, Seou! National University

Dental porcelain is one of the materials of choice for restoration where esthetics is of concern,
but has a considerable potentials of wear. The wear of enamel is variable when opposed by dif-
ferent porcelain systems and surface conditions, and the exposed dentine and opaque porcelain
due to clinical failure is expected to have high potentials of wear.

The purpose of this study was to investigate the wear effects of self-glazed, polished incisal porce-
lain, polished dentine and opaque porcelain against human enamel in the laboratory by use of a
pin-on-disk type wear tester. 4 types of dental porcelain(Vita-2, Ceramco-II, Vintage powder,
Vita—@ of In-Ceram system) and type IV gold alloy as cotrol group were used for test specimens.
Intact buccal cusps of maxillary premolar were used for enamel specimens, and the cusp converged
to a point and was devoid of visible abrasion, caries, decalcification. The upper part was the cusp
of a maxillary premolar and the lower part was a porcelain specimen. The enamel wear was deter-
mined by weighing the cusp before and after each test. Surface profilometer was used to
quantitate wear of the porcelain specimens. Vicker s hardness tester was used to evaluate the
surface hardness of test specimens. The SEM was used to evaluate the wear surfaces.

The results were as follows :

1. Self-glazed porcelain produced more enamel wear than polished porcelain, especially the enam-
el wear of Vita-a self-glazed porcelain was 3.2 times more than that of other groups.

2. Opaque porcelain produced least porcelain wear, Vita—a self-glazed porcelain produce greatest
porcelain wear, but there was no statistically significant difference between the groups(p>0.05).

3. The enamel wear of dentine porcelain was 3.8 times more than that of polished inisal
porcelain(p<0.05), and the enamel wear of opaque porcelain was 1.9 times more than that of
polished inisal porcelain, but there was no statistically significant difference between the
groups{(py0.05).

4. Overglazed porcelain produced less enamel wear than self-glazed porcelain, and more enam-
el wear than polished porcelain, but there was no statistically significant difference between
the groups(p>0.05).

69



5. The hardness number of Vita-£ dentine and Ceramco-II opaque porcelain was larger, but that
of Vintage dentine and Vita-a self-glazed porcelain was similar to other groups.

6. Examination of SEM photographs revealed that overglazed porcelain had smoother surface than
self-glazed porcelain, and self-glazed porcelain had smoother surface than polished porcelain.
Much polishing scratches and larger porosities were observed on the opaque porcelain speci-
men, and much polishing scratchess and small porosities were observed on the dentine porce-
lain specimen.

Key words : wear, dental porcelain, glazing, surface roughness
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