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Abstract

Purpose: The objective of this study was to investigate the reproducibility of milled acrylic resin and
zirconia models using three-dimensional analysis.

Material and Methods: Zirconia discs and acrylic resin blocks were milled to make models. Each
model was scanned with a model scanner. The zirconia models were superimposed with other
zirconia model, and the acrylic resin models were superimposed with other acrylic resin model three-
dimensionally. Root-mean-square (RMS) values were obtained. Distances between two superimposed
models were measured. Statistical significances were tested using the Mann-Whitney U test and t-test.
Results: The RMS values of the zirconia model and the acrylic resin model were not significantly
different (p>005). At the premolar site, distances between the zirconia models at the upper axial and
at the lower axial wall were significantly smaller than for the acrylic resin models (p<005). At the
molar site, distance between the zirconia models at the lower axial wall was significantly smaller
than for the acrylic resin models (p<0.05).

Conclusion: Although there is a difference in reproducibility between the milled acrylic resin model
and the zirconia model in the localized region, no significant difference was found in the whole
model.
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1. ME
Computer—Aided Design/Computer—Aided Manufacturing (CAD/CAM) 7]30] HISPAHA 2|3k
WA o] & o]-8sto] Akt B EZ o] ARG RIFISHA] AL QIE}, o ofli= TRt kA A8 (lost—
wax technique)-2 ]85t HAEEE Al&botol=t, Hd= A& At @2l A Az wpgol A <
z1o] oJ5t @ A} tho] Hhlsl= S.0] o]} 20] Q1T CAD/CAM HFAl 0 g HAE.S Ajzlst 4o
71E0] WAlof Hlste] AlTto] 7—‘17%] Aeal, of2] 7] HAEES Al wf A A At o =

0] ZFH o] 011—4-4‘
2ol 5gE A 23 HoK= CAD/CAM 71&2] gt A 2|3} Vel 32} 71 87t 5017}
31 Qlek 71E0] Folu BT Eaoll Histe] AnlAolw, o] Hlste] 7|44 E/do] g<pato] ¢
o], ek 2 B3IXE HFEsto] JETE 1A (fixture)2} 2| ti5(abutment) oI ©]-§=| 17 Q)T
A 25 ok= 1,4005M1 oAollA 2ZAE|ojok 51 o] IgollA] 20-30%2] Fu] 0] Aot}
AAA FEO R QT EAIE m5] SJote] ¢ £FH A 2T Yot EE-E o] 85| AlRteh= ol
ATk, et ok 48 A 25U o= u¢- thdksto] Aol -golokx] itk whepA] Azf= 85054
oA T AAE 2T ot B8-S o]§oto] Aol WS Hol o835kl qlrt. o] T 1,400
Aol 2 Ado] L ast olw|o] =g 1efsto] Sl 7hgsto] ARk,

A 257 ofo] AR H 10t M7} Sol71aA o) o] gato] AlRteE BEE0] S2)4, 3ok 444
B op et ARt ofl Ttk AEo] ol AP, 11 F Adt= BAE] upxlofut viro] 2]y
x| &2 mdlof] A gh= A r 2 BHE0] QAR YR T2 vl 4= e Fast aboif. 1
2Lt ol2] gt ARt uho 2= 22 Aot Anpt FetobA| ARRtEl=A] 47 offeh AR Aln] B
A 2 AEHE 20 A2t 5 Tl ek o] 9] o] theFet -8 & ARgE= THE CAD ZdellA] Alg]
gl tjzpRlo] At HSlobA| 2| 25 U oz ARRtel=2] & 8 27} Qlrt. e (accuracy) 5 3 o
7 Fol AA| 3tell drit 7P7E-A1 5 fn|oh= trueness @ SAREC] FAMS = On[oh= U = (pre-
cision)& P AFEHL". o] F U= HHE-Eo] it A Y (reproducibility) QA AR =R=21E
LRt CAD/CAM H4 A|2F Aldo]] A& A|2He] A2 523k @ 4-out ofof et A7 H

2] ¢
AL BRI W % s 3319 57 BAlo] Slek. ofis e 2441717 kot 2
o] 27|} el 2fo| S Tlake Ao BAE 4 Gl b0 2 o]n] 3k a7 el wo] o)

H =2 CAD AoflA gztelst ohd(file)2 W& (milling) W AZ(sintering)sto] A2 2| 2574
of rello] Aupt A/ A ARt = =2] 32 T3 24 0. = opR Qi 2|l &5] ARg-E= A
Zel oz e g2 E-E(acrylic resin block)2 A& A2t Axt 8| w & Qi) rpd-L «“x]2 F Lo &
o] A go] ot E ] 7l o] A gy} Bl wsiA FAA O & F-2Igt 2to |7} glrtolet,
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1. 22 Cjzfl

Stet A2 A7, Al 2], AR thFER] 7 E o] Al AE2], A2 HiEA] Floll HETETH A
1 /d%E 7P3selTh A2 A7), Al thtA] F-9lell JEHE 9EE AdiS 91x]e RS Al
Stdek. Atia== 212t 1 mm shoulder #FZ1 0 = TARRISII L], At2] BQl= A2 & o] 45 cm, W
A 4.5 cm, 0] 4 cmO] 1L HiFFZ] F)= X2 Zo] 7 em, W HH 6 cm, 0] 4 cm O = ST

52 f 71 0= 447] 915e] 2} abutment®] nhd SPY]l A5 1 mm, 0] 1 mmo] HE-S T2}

A=
QU5}ick. L] 9121 910] SIEE HAlo] ATk b SPaF 1 mmel 17|} 2} Aol A2

905 HIgkO 2 A| HIgko 2 wo] L7 53Tt Rhinoceros 5.0 (McNeel, Seattle, USA)-2- ©]-85}o]
CAD 2F¢5}o] STL (Standard triangle language) T+ #2515t

2. SA A

CAD t]7}el T}l o] @5}o] 37§] 2|2 FLjoLava; 3M, St. Paul, USA) REl7} 374¢] o} 3 2]
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of| A EAkS =29k Stfiste] W (IDC MILL 5X; Amann girrbach AG, Koblach, Austria)$t-$ A
zAto] ez 47 B AR o2 de ) B o}aele) A7) Zete Fstol Atela
o 2|25 Yot ey} of g e g7l K-S Welshr] A W H(bur)E wAlsITh AR 2= 574

of R 742t 21,22, 73, A4 ol W ¢ USRI R2, R32} 5},
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Fig. 1. Acrylic resin model(A), and zirconia model(B).
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3. B AFH(scan)
A2 = 671 0] il-S 2 El A7Hu(Freedom HD; DOF, Seoul, Korea) =2 A~7H5}10] ZF2+o] STLuH!
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Fig. 2. Defined lines(LO, L1, L2) and planes(PO, P1, P2).
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best fit © & FHF Aeo A S4 FoollM THE + 2l 49| A= E F-okt. PO B
ol A2 A-7H2] H A2 Th7t2] A|TiEo] S /S*—F(Ql Q3,Q10,Q12), WA F3(Q2,Ql1), 54 o}
HQ6,Q7,Q15,Q16), S5 F5(Q4, Q5, Q13,Q14), HI(Q8, Q9, Q17,Q18), P1 FHAM A2 A+
2] Ad=0] 9 AHHQ19, Q20), 4 F3(Q21, Q22), S5 5HHQ23, Q24), mH(Q25, Q26)E, P2
GOl A A2 TA] 7‘]£H~r4 ‘i? ”—r(Q27 Q28), 59 541(Q29,Q30), 9 5H{(Q31,Q32), 1zl
(Q33, Q34)0llA A= T tHFigs. 3-5)
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Fig. 3. Measuring points on PO plane.
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Fig. 4. Measuring points on P1 plane.
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Fig. 5. Measuring points on P2 plane.
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N, d A3t
ol Rl il MEE best fitO 2 THIY 7 THWA TS 158 £9.3 um AL 2|25 jo}
Rele] 79276 +10.7 pm Tt F Z1EZF] SAA 02 frofet Aol= fItHp = 0.05), (Fig. 6),
AR 272 Bojo] 2|t weE ZdoA] o}3he] gf|d BEe 4154323 pm, A 2T Lo} mel
2 12.143.0 um ] Aol 5 22 HERTH(p 2 0.05). 3 AJolie 2124333 £152 um, 1724168
um (p<0.05), &9 F3oA 22+ 12.8+7.6 um, 28.0+21.8 um(p <0.05), %—ﬁ Slol| A ZH2 24,7+
23,0 um, 102£7.5 um(p <0.05), BRI A} Z}2F 14,6 £13.5 pm, 9.6 £7.8 um(p > 0.05)ATH(Fig. 7).

35
30
25
20
15
10

5

0

acrylic resin zirconia

§\‘

Fig. 6. The RMS values(um) of acrylic resin and zirconia model superimposed within each group.
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Fig. 7. The distances(um) of acrylic resin and zirconia model superimposed within each group in the second
premolar abutment, Significant difference are indicated by horizontal bars: *p<0.05.
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A A F919] A|ehE LA FHIA of=P i DL 257+ 188 um, x| 231 jo} B
©176+79 um(p > 0,05), Z4 AFLoA] 72} 142490 um, 8.1+6.7 um(p > 0,05), Z4 Zo|A]
Z}7k8346.8 um, 22,6+ 11.0 pm(p<0.05), 59 sH5o A 2823094299 pum, 11.7 48,6 um(p<0.05),
a}R A 742 8.146.6 um, 124495 um(p > 0.05) Ak Fig, 8).

*

==

ii . fi h

occlusal upper axial mid axial lower axial margin

M resin M zirconia

Fig. 8. The distances(um) of acrylic resin and zirconia model superimposed within each group in the second
molar abutment. Significant difference are indicated by horizontal bars: *p<0.05..
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