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AINAFBUAIMULTINIINLNDTE (Vickers hardness test)
N = ' vy oA = a & &

veadfiuiioy 4 nqu loun FwfeueueBendnd
(Yamahachi FX, Yamahachi Dental MFG., CO, Japan) g
Hueadddunenii (VITA MFT, VITA Zahnfabrik H. Rauter
GmbH & Co. KG., Germany) Ffluiiessiesamean (Livera
alpha, Shofu INC, Japan) LLaS%WuLﬁﬁJmﬁuaﬁﬂ (Endura,
Shofu INC, Japan) seia3esinAnuudeia (FM-800 model,
Future-tech corp., Singapore) wagldaifin153tAs1z%
ANULUTUTIUNIADY (One-way ANOVA test) uazaia
veulaslstl (Bonferroni test) lumsiinszviteya

NIAMUINVUIANGNADDEN

ALK I 8YIIN1SAUININIANg N IBE e laelY
TUsuNsUINIIIBS (G*Power Version 3.1.9.6 for Mac, Faul,
Erdfelder, Lang & Buchner, 2007) AMYUAAIAIILAAIA
waeulilaiiusesay 5 AsvAuauLdesiusavay 90
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warAIIMANIUINENSNA (Effect size) lam1 0.46 Tnaan
FIna1 i naInnisiaed sauud sitved Huiiey
Waviun 4 nay Tun1sdnwives Wulansari waae ' a1
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fANAuLIUaDaLASAN é’wuum?ﬁymﬁumﬁugﬂﬁmm"w
Lﬂ%‘ladﬁwﬁumu (Mecatome T180, Brié et Angonnes —
Grenoble, France) Tunuaguuniaei-wion (Occluso-
gingival) T#1n319adngai anatad flu (Central pit)
Uszaned 1 daaiuns (gﬂffi 1) Fadumnmassinanuuds
inluseauduiioiu antuwinnstainiluguunieade

aefi 1 esduseneuvesdiluifioniildlunisinu
Table 1  Composition of artificial teeth in this study
Brand Manufacturer Layer
Conventional acrylic resin teeth
Yamahachi FX Yamahachi Dental MFG., 2-layers
CO., Japan
High cross-linked acrylic resin teeth
VITA MFT VITA Zahnfabrik H. Rauter 3-layers
GmbH & Co. KG., Germany
Livera alpha Shofu INC., Japan 2-layers
Composite resin teeth
Endura Shofu INC., Japan 3-layers

AsEAENTIEUN (Waterproof silicon carbide paper, Atlas)
\wes 1,000 2,000 3,000 waz 4,000 AMEIRU ULAedn
(Buechler Ecomet 3 polisher, Buehler, Germany) 14
ANAIS2 180 50U/ wil Wuszeziian 2 undl Tuudaziues
YBNTEATENTE DBNLTINALULLIRIRINAURIT UNAdEU
nvurinstatusied dnnaianarnatavun 3
lulmsiums (Diamond suspensions and pastes, Buehler,
U.SA) thiununageuwdashuindan neluaiesduri
ANALDIRERLUNRA (Elma Transonic TP 690/H, Singen,
Germany) 7iaa1ualun15du 35,000 sou/3undt 1Hu
S¥eELIa1 3 Wl ﬁqmm:ﬁﬁaa 25 parwaidua erdn
AuHIiaudeaInn1sRALazNSTA antudnduuy
FruvaiReesdiludien dWoassagmealunstinuage
naaou uazideuavannaifiulfuuuiundeieldidy
FILAUIDN9D (gﬂﬁ 2)

Matrix Filler
Polymethyl methacrylate* NA
High cross-linked methyl NA
methacrylate®
High cross-linked acrylic NA

resin®

Acrylic resin based Inorganic filler 29.2 wt%
reported by Loyaga-
Rendon et al.’

NA, not available. Specific inorganic filler content was not specified by the manufacturer or available literature.
81316

* Data were obtained from manufacturers’ information

o o A s gws s 4 o a s
FHlufeniigndnialininigedngaianansdily 1 Tadwns
The artificial tooth is cut 1 millimeter below the deepest

gih‘?i 1
Figure 1
point of the central pit.

P o ' o g a & oA
E‘U‘VI 2 funsilglunsnegeuiAanuudiivesdunuluiiaydy
Figure 2 The position used for testing the surface hardness of

each tooth.
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Figure 3 Steps for measuring the surface hardness of artificial
teeth: using a weighted indenter applied to the test
point (A) and reading the surface hardness of the

artificial teeth under 50x magnification (B).

P
H =1.8544 x az

(8umsi 1)
n5RsEideyanieata
aazfAdeldfinsmaaeuanuindofiossning
Jfunm (nter-rater reliability) uazmsvageunIi et
melug{daunn (ntra-rater reliability) IneldafRduyszans
andusiugn1eludu (ntraclass correlation coefficient)
Wiedastumunaindsudfionaiinainnisiaaiainu
wfafin ndurhmstuiinAnanuudsinve @ dudioy
wiazfweaslulusunsuieadiioaioa (IBM SPSS Statistics
version 28.0, IBM Corp, USA) 1fi 15 suLiisua1iade
Auwdaiavesdiluiion Tngldadfnisdasiziainy
wsUsIumaiisauazaddvoulodlsinugidu waile
fuaesEiuTed RN 1@ann p<0.05

Na

msvageuAILdeiesyInaduna wuind
Andulszans avduius neludu 0.92 waznisnaaey
muiBefionelugdunmsned 1 uazsed 2 wuindlen
duusvaAnsanduiusnigludu 0.92 uax 0.93 pudisy
nsnadeuauLisRainnesavesd fudioua 4 nau
wuinteyaluudaznguiinisuanuasuuund wazdiaay
wsusuvesteyaluusaznguintu TasAnadoamuds
Ruardnudonuunmsgiuesdituiionssnandieviing
Filuoaidduiond dilufiouiinesdneain uasd
Huilesdugsi a1 20.41x0.24 kgf/mm?2 20.40=0.14
kef/mm2 20.28+0.27kef/mm? gz 30.48+0.25 kgf/mm?2
puddy (U1 4) mevdsannisldadiinisiinszian
WUSUTIUNALINAZNITNAADUANUUANAINTENININGY
Tnoldafifuoumeslsd wuirAedsanuuiiwesdily
\iendugsuansinsannguduetsiidoddamneada
(p<0.05) luwuzdiAnadsmuuddinvedilufionsnne
Bronidnd FiluieniFiduenit uasdiuioninesa
woad Talumneinedu sied dnuagdiegusosnaesnis
nageuAmuLSRluTHudienis 4 nau WWuandliluguil 5

Khon Kaen University Dental Journal



o o

Page 37 | Y 29 adudl 2 (w.a. - a.a. 2569)
35
3048 £0.25
30
E 25
o=
on
:E 2041 +0.24 2040+ 0.14 20.28 +£0.27
5 2
m
=
@
w
§ s
1]
£
o
]
G 10
=
5
0
Yamahachi FX Vita MFT Livera alpha Endura
C*
b*
a*

The presence of asterisks (a*, b®, c*) indicates statistically significant differences among the groups (p<0.05).

U 4 AnadeanuudandninesdludiluifieuusasBvie
Figure 4 The average Vickers hardness values of artificial teeth from different brands.

il 5 medusesnannmsiamaudiiludiiuieuusiasve: SituivnennaBendnd (A) diludsiduduend @)
Filuiessnesaueatn () wasdiufiondugs 0

Figure 5 Examples of indentations from measuring the surface hardness in each brand of artificial teeth: Yamahachi FX (A),
Vita MFT (B), Livera alpha (C), and Endura (D).
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Research Article

Abstract

Objective: This experimental study aimed to compare the Vickers surface hardness of different types of artificial denture teeth.
Materials and Methods: A total of 72 posterior artificial denture teeth were prepared and divided into four groups (n=18).
The groups consisted of Yamahachi FX (Yamahachi Dental MFG.), classified as conventional acrylic resin teeth; VITA MFT (VITA
Zahnfabrik) and Livera alpha (Shofu Inc.), classified as cross-linked acrylic resin teeth; and Endura (Shofu Inc.), classified as
composite resin teeth. Each specimen was sectioned in an occluso-gingival direction, 1 mm below the deepest point of the
central pit. The specimens were then polished and tested for surface hardness using the Vickers hardness test under a 50-g
load for 15 seconds. The mean surface hardness values were statistically analyzed using one-way analysis of variance,
followed by Bonferroni post hoc test. The level of statistical significance was set at p<0.05.

Results: The mean surface hardness values of Yamahachi FX, VITA MFT, Livera alpha, and Endura artificial teeth were 20.41+0.24,
20.40+0.14, 20.28+0.27 and 30.48+0.25 kef/mm?, respectively. Endura artificial teeth showed significantly higher mean surface
hardness than the other groups (p<0.05), whereas no significant differences were found among the other three groups.
Conclusion: Composite resin artificial teeth demonstrated significantly higher Vickers surface hardness than conventional acrylic
resin teeth and cross-linked acrylic resin teeth (p<0.05). In this study, Endura, which is classified as a composite resin artificial
tooth, exhibited the highest surface hardness, while Yamahachi FX, VITA MFT, and Livera alpha showed no significant differences.
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