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Comparison Study of Wear Resistance Among Several Denture Teeth
Opposing Various Restorative Materials

Young-Bae Park

[Abstract]

Partial or complete prosthesis is needed when teeth are lost due to various kinds of reason. Artificial teeth recover
occlusion instead of natural teeth. Artificial teeth are required of esthetics, fragile resistance and abrasive resistance.
Artificial tooth is made of acrylic resin or porcelain.

Nowadays, acrylic resin artificial teeth are mainly used. Acrylic resin teeth are occluded with natural teeth, gold
alloy, Ni-Cr alloy or porcelain etc. Acrylic resin teeth have similar translucency, gloss of natural teeth. And it has
good chemical bond with denture base material, but it has low wear resistance.

The aim of this study is to compare wear resistance among several denture teeth(Endura, SR-orthosit-PE,
Planustar) and between artificial resin denture teeth and opposing 3 restorative materials(gold, Ni-Cr alloy,
porcelain).

Wear tests were conducted with a rotating wear testing apparatus(pin-on-disk type wear tester) under conditions
of rpm 180, 75 minutes and constant loading of 50N. The upper part was the cusp of maxillary first molar and the
lower part was a disk type restorative materials. To make similar oral environment, water was supplied continually.

The acrylic resin teeth wear was determined by weighing the cusp each 5 minutes during 75 minutes test.

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. Wear rates of acrylic resin teeth opposing to the restorative materials were high in order of Porcelain, Gold, Ni-
Cr alloy (p<.05).

2. Wear resistance rate opposing to the Porcelain disk, was shown in order of Endura, SR-orthosit-PE, Planustar.
The wear rate of opposing to porcelain disk was above two times more than that of other groups (p<.05).
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3. Wear resistance rates opposing to the Gold, Ni-Cr alloy disk, was shown in order of Endura, SR-orthosit-PE,
Planustar (p<.05).

4. A degree of the surface hardness is directly proportional to the degree of wear resistance. There are statistically
significant differences between each groups (p<.05).

©Key word : Artificial resin denture teeth, Porcelain, Gold alloy
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Table 1. Artificial resin denture teeth used in this study

A5 A 9] vt A FHgofl Wi Bl A

Planustar(5%, 3H=) (Table 1).
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Table 2. Restorative materials, oppoping to resin denture
teeth

Material Brand Manufacturer

Gold Type Il gold alloy C-56.5 Shinhung
Porcelain Rexillium V Vitage omega 900 Vita
Ni-Cr  Nickel-chrom alloy New crown Ruby(Japan)

. Cusp
Brand Material Meld Angle
Endura Microfiled composite M32  0°

SR—-Orthosit—PE  Microfilled composite M32  Q°
Planustar Microfilles composite M32  0°

Wear part

(wearer)

Fig. 1 Fig. 2

Fig. 1. Schematic diagram of restorative
materials(diameter 50mm Xthickness 0.9mm) disk

Fig. 2. Prepared specimens mounted in acrylic resin
holder
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Fig. 3. Experimental apparatus
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Fig. 4. Schematic diagram of experimental apparatus
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Table 3. The mean of weight loss

unit: g, (g/5min)
R. M Percelain Geld Nickel-Chreme
.?:;R Endura SR_?SE.S” Planustar Endura SR_(_)Fr,?.s't Planustar Endura SR_E)SE.S” Planustar
5 5024 5207 5959 5792 5191 .5068 .6019 5185 4935
10 5019 5200 5952 5792 5189 5063 .6019 5185 4934
15 5012 5199 5951 5791 5188 5051 .6017 5184 4931
20 5010 5194 5943 5790 5187 5044 .6016 5183 4930
25 5009 5192 5932 5789 5185 5028 .6016 5182 4930
30 5007 5187 5932 5788 5184 5010 6015 5181 4929
© 35 4998 5186 5925 5787 5183 4990 6014 5180 4925
E 40 4994 5182 5oty 5786 5182 4987 6013 5179 4924
45 4993 5179 5910 5786 5181 4983 6012 5178 4922
50 4992 5177 5900 5785 5180 4979 .6011 5176 4921
55 4991 5174 5893 5785 5179 4976 .6010 5174 4918
60 4990 b1 5885 5784 5178 4972 .6009 5172 4916
65 4988 5168 5876 5784 5177 4968 .6008 5170 4913
70 4987 5165 5870 5783 5176 4964 .6006 5169 4912
75 4986 5163 5862 5782 5175 4960 .6004 5167 4911
Table 4. The mean of weight loss
rate unit : %
Resteratien Materials Endura Sls—eg:'?hzgi?ﬂl;E Planustar
Gold alloy .0013 .0024 .0160
Porcelain .0061 .0065 .0129
Ni—Cr alloy .0021 .0024 .0035
Table 5. The mean of wear weight after 75minutes, as analyzed by one way ANOVA
» Percelain
95% Cenfidence
interval fer Mean
N EEL: Desit:t.ion Esrtrdo.r lB_::’Jvr?(; I;J::r?é A [
EN 5 0123177 .00038433 .00017188  .0118405 0127949 .01200 .01290
(\VAR ) 0126870 .00024307 .00010870 .0123852  .0129888 .01250 .01300
PL 5 .0225208 .00274507 .00122763  .0191123 .0259292 .01990 .02700
Total 15 .0158418  .00511210 .00131994  .0130109 .0186728 .01200 .02700
SSquurr; r;fs bl Shgﬁzpe 3 Sis.
Between Group .000 2 .000 64.885 .000
Within Group .000 12 .000
Total .000 14

H31H M2 2009

67



95% Cenfidence
interval fer Mean

(1 (J)  Mean Difference

68

numeer numieer (1-J) Std. Errer Sig. Lewer Beund Upper Beund
EN \Y —00036930 .00101602 930 —0030799 .0023413
PL -01020304*  .00101602 .000 —-.0129136 —.0074924
Scheffe EN .00036930 .00101602 930 —.0023413 .0030799
PL —-00983374*  .00101602 .000 —.0125443 —.0071231
PL EN .01020304*  .00101602 .000 .0074924 0129136
v .00983374*  .00101602 .000 .0071231 .0125443
*, The mean difference is significant at the .05 level.
EN ; Endura, IV ; SR—Orthosit—PE, PL ; Planustar
> Geld alley
95% Cenfidence
interval fer Mean
N LEELT Desit:t.ion ESrtrdo.r E:\Sl:é I;J::r?é IR ()
EN 5 .0022604 .00011420 .00005107 .0021186  .0024022 .00210 .00240
IV 5 .0046323 .00001268 .00000567 .0046166 .0046481 .00462 .00465
PL 5 .0316992 .00015936 .00007127  .0315013 .0318971 .03150 .03190
Total 15 .0128640 .01382277 .00356902 .0052092 .0052092 .00210 .03190
Ssquuna] r.efs i S'\(gﬁz?e 3 Sig.
Between Group .003 2 .001 103946.0 .000
Within Group .000 12 .000
Total .003 14
95% Cenfidence
interval fer Mean
nur(r|1)ber nug)ber e (Iil)ltj;erence Std. Errer Sig. Lewer Beund Upper Beund
EN \Y —-00237192* .00007174 .000 —0025633 —-.0021805
PL -02943881* .00007174 .000 —-.0296302 —.0292474
Scheffe EN .00237192* .00007174  .000 .0021805 .0025633
PL -.02706689* .00007174 .000 —.0272583 —.0268755
PL EN .02943881* .00007174  .000 0292474 .0296302
\Y .02706689* .00007174 .000 0268755 0272583

*, The mean difference is significant at the .05 level.
EN ; Endura, IV ; SR-Orthosit—PE, PL ; Planustar
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» Ni—Cr alley
95% Cenfidence
interval fer Mean
Std. Std. Lewer Upper .. .
] e Deviatien Errer Beund Beund IR LR
EN 5 .0035547 .00001032 .00000462 .0035419 .0035676 .00354 .00357
v 5 0046417 .00001334 .00000596 .0046252 .0046583 .00463 .00466
PL 5 .0070304 .00001554 00000695 .0070111 .0070497 .00701 .00705
Total 15 .0050756 .00150270 .00038800 .0042434 .0059078 .00354 .00705
Sum ef Mean .
Squares = Square 3 Sis.
Between Group .000 2 .000 90127.846 .000
Within Group .000 12 .000
Total .000 14
95% Cenfidence
interval fer Mean
nur(rl1)ber nur(#)ber 2 (IID_ltj;arence Std. Errer Sig. Lewer Beund Upper Beund
EN v —-00108700* .0000838 .000 —.0011093 -.0010647
PL —-.00347561* .0000838 .000 -.0034980 —-.0034533
Scheffe EN .00108700* .0000838 .000 .0010647 .0011093
PL —-.00238861* .0000838 .000 —-.0024110 —-.0023663
PL EN .00347561* .0000838 .000 .0034533 .0034980
v .00238861* .0000838 .000 .0023663 .0024110

*; The mean difference is significant at the .05 level,
EN ; Endura, IV ; SR-Orthosit—PE, PL ; Planustar
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Fig. 8. The bar graph of the mean of weight loss rate
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Fig. 5. Morphology of the Planustar after test

Fig. 7. Morphology of the SR-Orthosit—PE after test
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Fig. 9. Surface roughness(Before)
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ol W A7} 7MY WOk Wl = s At

E3] SR-Orthosit—PE®} Endura®] nfreFz}o]7} 7}
A 27 ettt SR-Orthosit—PEE 84120 wh}
upEFo] 37 zpo|7} U= Enduea®} Planustare} E2
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™, K= H I 3 ARo]ofl= 927 A EEGT

Table 6. Hardness(VHN)

(Test Load : 100gf , Dwell Time : 15 sec) unit : Hv.kg/m*

Brand ni n2 n3 n4 n5 Ave
E 60.3 489 99.8 109.2 511 704
Endura B 66.8 515 50.6 40.8 454 50.0
SR-Ortho E 107.4 449 80.3 63.5 50.9 64.9
sit—-PE B 359 58.2 459 395 40.7 420
Planustar E 495 405 541 70.8 416 51.3
B 417 413 30.3 486 58.6 441
(E: Enamel, B: Body)
Al = %JJ% A (planustar)?] A=7} 7H WA 22519 oL} AlF Ao A ek7k] seratchSo] UFERG I,

Uebg=dl, 1 ol AR O] 2Zfo| = ZFalA e o] ;-
og gd QE}(Table 6).

B} QIEA 9 2w AAXQ; AR 25 22 H o
et A A= dLFER FHo Sl Zol7t 9l
e W EA AT Aol ¥ Lasitt shl,

Al 712 dgAEZ A% porcelain &, gold alloy
%, Ni—Cr alloy #ol| A= 2t i£7Fe] 9] 2fo| 7} L 3iTt.
71 % porcelain ol tiet S | vkE7} 7 Aekoi=
o o= W A7 Zpoof|A] & Ao w et

Gold alloy A% planustar”} 714 & =S L
bl A2 ZWAA7|7F AZol= Ni—Cr alloy H H]

&

72 cighxIEt 7|2 oY A

o|2 Q& mir 7} S7FE| Yokl I E| | A planustar
7F uf - sl

V.2 E

2 AgtolAe dEAoret tRtEE 3% EAR
(porcelain, gold alloy, Ni—Cr alloy)oll e} nlr=Z
H|18}31, Endura, SR-Orthosit—PE, Planustar Al 7}
A9 o IEAE A ste] QlgA|of Aot nhEE

£ vkl viEARS =2 3dthke 3FuhE



g3t Azl mhE A ]

o sgon] ojxe A9} B2 SEA R vy
ZAVG Ao} 7} Qg Ao} AErke] nhRE H]

gk 2
2 ggEe dFExA g nprgo] A yepgth
(p<.05).

1. Porcelain, Gold alloy, Ni—Cr alloy ¥+

2. Porcelain #o4l+= Endura, SR—Orthosit—PE,
O & upigo] 2| UEpyton X
27) T} 28) o]4Fe] mpr 7} WSl Th(p< 05).

Planustars

3. Gold alloy #7} Ni—Cr alloy #ol4+ Endura,
SR—Orthosit—PE, PlanustarsC.2 np2-£0] =7
LR THp<.05).

4, FUHEG = *Eﬂlﬂﬂﬁrﬁl o = &
T U%oH nE STt Fox7 HAY s
(p<.05).
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