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(Study of the surface hardness of DIY Simulator teeth made of self-

curing acrylic resin.)
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Abstract

The objective of this research was to study the surface hardness of artificial teeth made
from self-curing acrylic resin and to evaluate the satisfaction of trial users. The control group
specimens were prepared from the ADEM® 28 SIM-T artificial teeth (n = 5) and the experimental
group specimens were prepared from the self-curing acrylic resin material (n = 5) which were casted

from the mold of the ADEM® 28 SIM-T prosthesis imprinted with Poly-vinyl siloxane printed material.
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Prepared the specimens to thickness of 3mm. Evaluated the surface hardness of the specimens by
hardness test at 100 grams for 15 seconds, 3 positions per specimen. The mean values of each
specimen of each group were analyzed using Independence T- test. The students trial prepared on
self-curing acrylic resin teeth and complete the satisfaction data using questionnaires and analyzing
with descriptive statistics. The results showed that the mean Vickers 'surface hardness of experimental
group (7.80 (SD = 0.09)) was significantly lower than those of the control group ((33.37 (SD = 3.07)). (P
<0.05) From the satisfaction evaluation, it was found that the satisfaction in the size of the teeth was
anatomical model. And dental gynecology using high-speed and the low-speed airotor were very
satisfied (3.72 + 0.826), (3.81 + 0.394) and (3.51 + 0.506) respectively, in evaluating tooth mounting in
the model and maintaining in mouth simulator were moderate satisfied (3.23 + 0.427) and (3.00 +
0.000) respectively. The satisfied of using the simulated teeth for practice in restorative dentistry was
very satisfied (4.26 + 0.441).

Keywords: simulator tooth, self-cure acrylic resin, Vickers hardness
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TunsiSeumsasudunsaatndsdinisiadfuiisy (simulator tooth) TrinAnwilaasdtinnsawsa
Insaiiy Inegituieninisldlundngmnsiiunaissagy As ADEM® 28 SIM-T (Trimunt corporation , Kyoto,

[ a a va o [ I3 o a o a [y a a o a

Japan) WugiluiiguyailuwinviniannTaguis sfuldnuauziiouluudnuueiusssud 9 uudiluniy
FIUIUYATTINYIAAD 28 (ADEM® 28 SIM-T) fis 328 (ADEM®32 SIM-T) usiasdagiivsnaavdiiuiivey fu

Tovasusazdituiizanga (Screw-in teeth model embedded) awnsadnssiulanaavinssinsdiaadla [1]

U 1 uanaituiigaaniuusi ADEM® 28 SIM-T (Trimunt corporation , Kyoto, Japan)
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anysazianTezasansiuviavusafeauias(Self-cure acrylic resin)
avasansiuriavudidienues Aldlunshouiufsufowduivaiesia wu ndwfiawm

lasian (Polymethyl methacrylate) wae Indiefianilasian (Polyethyl methacrylate) Janlndiiawumn
lasian uazlwdlefawnilasiansiiniudeased Wutasililunsiaseuiluiansmenuiuiesnin
ansnsntiuusislding widm3ouuassiu veuuuvainuagsailiun Sdede Ao fn1sadageis 8% (2] uay
Udesarudougauazudeia dnnfeudte vinldiAnnisszasidesdeiiodelunasindulifsussasd (3]
Tokuyama® Tokuso® Curefast (ivory) fdiulsgnounanuuadudiuninazdiuveanal asausenaundn
d1urd AaPolymethyl methacrylate (PMMA) Tudiureseaiviailsenounanfe Methyl methacrylate [4]
Tokuyama® Tokuso® Curefast (ivory) finaauiAnisnanivesnnuniussinlas (Flexural strength) 89.54
+ 6.99 MPa HAUATUIUAITLANYAN (Fracture resistance) 678.48 + 152.16 N[5]
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AMULTIAI (Surface hardness)

ANULTIRILUUINNDSE (Vickers hardness) Snieva9A1ALLTaAD VHN lagseanaildainnig
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cross section 2-3 $adwns IaRlASeU [10, 11] Anedeuausdauuininesusenaunlsnisnadan
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d = ANNENIRALEUNZLERNTY TRENA (aFunS)
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m%‘su%umuﬂfjwmaaa 5 3y Tnsudaztunsenlneld Lisht body VPS impression material ¥
wuuLen Ftuiiey ADEM28 (54 2a) wimdeuuudiudienlusuuinge Self-cure acrylic resin Tnama
Tudmsnduns 2 scoops Aevesiviad 5 fadansileTanudsfufuiiuds (U 20) yhmanisadususiolasdn
Wuwdu laeldindosdnilu (low speed cutting machine, 34 Isomet 4000, Buehler, USA) Lay
Carborundum disc (§U 2c) wazdaraliiSouaInTEzA1Eln (metallographic grinding paper) #81U 30
lulassiwas (P500) (3U2d) VuLAIDenTuNAEey (NANA2000, Pace Technologies, USA) THBuuiiay
U 3 dadiuns (JU 2e) LG\%H@J%UQ’MHE}IMFYJUQQJ 5 G 1 ndituiiien ADEM28 fannnssanyaiieaiuse
Wity Tanildlunsmasesiauandunsed 1

P = ¢ v Av Y a o A
M99 1 mimuamﬂizﬂauu,awaQam‘lsmQwamaqﬂ*ﬂumiwwam

Material Major ingredients Manufacturer
TOKUSO® CURE  Powder: Polymethyl methacrylate, Benzoyl peroxide, Di- Tokuyama®
FAST isobutyl azonitrile Dibutyl phthalate dental

Liquid: Methyl methacrylate, Hydroquinone, N, N-dimethyl- corporation,
para-toluidine, Butyl or Octyl methacrylate Glycol Japan

dimethacrylate

3M™ ESPE™ Vinyl polydimethylsiloxane 3M™ company,
Imprint™ 3 Cristobalite Minnesota, USA
Light Body Dimethyl methyl hydrogen silicone fluid

2-Propenoic acid, 2-methyl-, 3-(trimetoxysilyl) propyl ester,
hydrolysis products with silica
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\w3es Digital Micro Vickers Hardness Tester (ShangHai Shangcai Testmachine Cd., Ltd, China) nagaue
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wialasziuganiadninedasenindiuaunsazngu (Independent t-test)

(0)

U2 () AeniBEuTIEaHBEn TS UL UURag Light body VPS impression materiallugagens (b) Fitu
WA uLUY(F98) uagdiuisnivaennituuy (¥27) (o) Carborundum disc #il¥n508n3uaIu (d)
metallographic grinding paper (P500) (e) ?‘?ywmﬁgnnsam"’mmz"z?’m”wﬁ53@71477’&771/7”1‘7@971/%7 3 dadiuny
() Sanauudeiaszauganinimnesaiiauuveiuarusasiu dreianameysiiuse 300 n3u e 15
Jumi

Funuusaztuiaauudei 3 sl luusnaddushumisdidndnulflunsufoinunsouss
Tunsiunisaey Aeushmveaniaduuen (External tooth surface) Tasiuuniiies 1.5 adwnasing
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U7 3 918096 MmN 15NAaeun TR IniNe TaULTUIUUARE T %1991 external tooth surface 1.5
303, UALUAaZHUNUIDE 1 1 313

FUT 4 idunueegyuvessegnniildvinnisnaaeulag insesnaaeunaiuudeda Digital Micro Vickers
Hardness Tester (ShangHai Shangcai Testmachine Cd., Ltd, China)

ds
d = d+d,

d>

FUTT 5M15AIUIUA QA YOIA 1M T UTUNUE LI
Tuduvesnsuszfiuanuianela Wiindnwviunasnsaaududin s YsedUnnsfine 2562 10ug
neaadldiuiisunindane Self-cure acrylic resin lnanisnsadmuuaLAeIdTUWSENgAsIsaiany wdlw
UnAnwvhuuvasuaudsziliuanuianela wazliasgidayawuuaauniuauianalasie descriptive

statistic

d3Unan15IY

AULLIRIINNDTE

AAULTIRININeSAgNUNINIASIZYRY Kolmogorov — smimov test \ienadeun1snszaIesi
voadayanu luisasanguioyaiinsnszaredaund (P>0.05) dau Homogeneity of variance nnaeulng
14 Levene test wuinfiannuuususiuvesszangdia 2 nguiiifu (P>0.05) Aadsvesranuudsiain
nasa (VHN) LLathﬁmwummgm (SD) vasusazngy (n=>5) wansluansnadt 2 laguanisnaassntadu

NANAIUALLALNANNANDINUAIU
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nga Aanuudeiinininesa (Aede(sD)
NGUAIUAY 33.37 (3.07)"
NAUNAADY 7.80 (0.09) ®

7759971 2 ANRAEYIRIAIIUTIR e T (VHN) kazanTeauusgsgd (SD)

Anadgvosmanuudsinininedavesnguauaude 33.37 (SD=3.07) luvaziiAndsvesainiiy
wisinininesaveanguie 7.80 (SD= 0.09) WoTiaszvitoyalasld Independent T- test LitogaNLANGNS
YIANURTIRINNOTA NUAIVANUATNFUNAABI NANITHATITINUIIAIAMULTITINNOTaVRINGY
naesfiAvnimuuddinininesavesnguaiuauetelitiod ey (P<0.05).
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sa o o

MnnmsUszidiunnufianelavesindnuildlunsufiRnunseudsdiluifionussivgivihainiag
oxAsanLstuvdavudies Wethdeyauiieszindmuin anufianelaluruinvesdiiudiassdaiig
wzay dszduanufiswslasgfinelounn (3.72+ 0.826) awiiswslaludnwaznianisiniave iy
$ransflmnatiounss szdumnufioneleogiinelounn (3.810.394) lushumsthluldaulusiesufoins
Tudhuvesmsusznevdiluivyauuudrassnsnandsus nuimsUssduenuannsalunsuseneuditily
wuudans uaz MsBafnvesditudtassivuuuiasdlduiuvagldon fsgduanufiowslasgiinelovau
NANY (3.23+ 0.427) ua (3.00+ 0.000) Muddu ludruvestumeumanioainssily anufiawsluannsn
nsounsinssitulnglddnuinseiluaiuidaas (Airotor Hand piece) waganunsansaunsinsaitulagldfnu
nseifluAINasas (Micro motor Hand piece) Hszunudianslaagiinelaunn (3.51+0.506) uazadaits

wolalunsldailudaesdwiulnuiRnisviunnssuy sy dszduauiianelaeginelauin (4.26 £0.441)

anUsuna

MNUANIMAADY AlRABYRIAIALLTsRANINeSaveInguAIuANEe 33.37 (SD=3.07) Tuvnyi
AnadsvesiALdaiInine saveandude 7.80 (SD= 0.09) #491nNN1534AT11EY Independent T- test
wuheanuudsivininesaveangunaassiidrdinitanuudiinininefavesnguaruauegeiidudify
(P<0.05).

Tunideldnauianezaianstuviavusodoslufesnsdim 2 scoops AedaLvadmat 5
fiaddns dalldnsdu powder/ ratio geninfiuEnuusi dioifiunmantivienarestuay nanade
MsfnwIved Arora wavanis WUREIRuURU Okuyama wazAMy $1897W31 NMSANSASIAILTRIAIUNILAS
duveunavetezaIanstutrdnvuiisedewmazaiavusfieainudey e1aflannuduiusiunns
Yeefues Polymersfitnnnin TaeviliAnlasas19ms1auuuaIudia (three dimension network)7iwuudin
ANNTU UAETIBAAUTUINTBY monomers fAaUFATelslanysal Fadumaifiudnsduvesnmaiiiudndiy
yesdunILazdTRIva Seonavilitueniild Siinnuudeuseialés (Flexural strength) wazaanuuda
(Hardness) Wi [12, 13] wenani Dogan LagAny LUzl N15an0ATIAILYIAIUNILAZAIUYD LA
Wiensiivdwesvenalliinniu eneduiusiunsantdesTuluwesiivanndosiuauan (residual

monomer leaching) Fan1sUanUaeelulumesivauvdetuorvviliingniuluieTanezasanisduiiuiu
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