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ABSTRACT

Objectives: The present study aimed to compare the accuracy of removable partial denture
(RPD) frameworks fabricated by selective laser sintering (SLS) before and after electropolishing.
Methods: A partially edentulous mandibular model was used as the working model. Scanning
of the model was performed using a dental scanner. The framework was designed using
CAD software. The metal framework was formed using an SLS 3D printer. 3D scans of the
two fabricated prototypes produced before and after electropolishing were overlapped with
reference data. The fit was calculated based on Root Mean Square (RMS). Fabrication accuracy
was verified using the paired t-test to compare the discrepancy before and after electropolishing.
Results: The mean (SD) values of RMS before and after electropolishing were 126.6 (34.19)
and 75.86 (21.36), respectively. There was a statistically significant difference before and after
electropolishing (p<0.05). Conclusions: Metal frameworks made with SLS 3D printers showed
clinically acceptable fit after electropolishing.
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2| ZA|Q] g5 Hho} 7| 5ot 2 2] 2| 2A)|9] g0 2Rt 755k Fo|X|2h= T2 ZigoltH2].
=A40]2)9] QAR A thx|et F4 maQ] W x40 & s 4= H1]. A[thX](abutment)= 5}

LP%: ofg] 7]2] X|oprH/FAE 7%, 1] BAEER FAE HOlE S ESITH]]. I a2 TAo]
O] A FE-Z R & FL0 B 223 7S ARESA] ARkt o] 2| & eI 2f|xlo) vlahA] Zelskar v
o] 211 k7| uffizol] el 2] o] 27to] A o F51A 0 2 & QPRI A|H & el 243} 7t
371 59 o] QUTH1L. Q32 2lRlS o83t 1-3%] At A2k fI9h QIE A 2 /g = o] UTHI.

oj2{gh=40)x]9] F<& e UZ Adel| gt ol 58 a0 2= Fdta ] HF4?! CoCrAl, Ni-Cr
A, EJebs 22 50 AREE] AL QITH3]. L ol CoCr T2 Bl 95t A4S 9 253t 7 A4
/AT AV S 7HA AL Q7] whRol] & =tAe]R] F4 mE|Q)o] s R AR o] STH3]. 2| Zofl=TA]
g 70| Wslol ukebA 3D ZRIEIE -85l CoCr FF0E F4 a2 ARkt 4= Q| = 2ATH4,5].

3D ZRIE}=1986'A SLAZR= o] 50 & AAIA )l 218 A7 QTH6]. 3D = 7| &) AAZ a1
A} b el AE7R WA 0 2(7], ARt &5 BRke @4 AR/ 2 3] Tt SollA A ke
O == S 7HA) 2L QIHB). E5], 24 mef| S Al 4= Qe A 4749 (Selective Laser
Sintering, SLS)& &85 3D Z2lEf= FP 0| AJAE ARF L F 7o) of- F- 95t gk 4351

A BEE AU o] FAPdE sidatal WrdsiA| = QrHIl.

SLS ®A19] 2|7} 3DEREf= 2| 2Hg 4 B2S H = (bed)oll =25H & o] A5 RAFslo] Yoh= 7
eS| = A0 & glo]Ajof i HEuh o] F< XejQlo] vkEo| A= Ye]o|tHs). o FA A2t H
CoCr &2 g7 Atetel= YAE Z3tokal 17| ulizell T4 Atehato] &/d = Hafdntz= e AA7}
ZF Qxl oklrl 1:]—;(40] 011;].[10]
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W 40| Al3jato] Gloj| L 34§20 A2 71Aulo] uls ol 2o] RalA) gk wirk
HEE 0 PHrke o) QLI B2 o)) 34 mae) Aol 1A St kel

L 25} o) 8l 1Y 5-2] o2 sl AnkE Bo] o851l JITH3]. ZZell= of2fet s} 7]&o] Hol
Wristo] dsfjle] 22, ool 7ol 7|24 5ol Jolet Alge] LhemiAl[4], SLS JA1e) 2j3t
& 3D=UE = AR F< 2ol /g E AretERE AAsH 171 & olshlH

AA7IA] SDEHE S 0]-85F=4-0]] AtE= SLAL DLP WA 0 & Ajat5k mejolo] 4552 9l §
HpAlo] AH w2 =51 677} o] 2ol -ArH12-14]. 12Ut SLS HHAlo] x| 7k8 3pzale] 2 Azt 5l @ =
22 sl A} Algdof ol uhE Aol At = FEE 7ok

oof] & Aolxt= SLS {412 X|2hg- 3D B = A2t H g4 Q] o] Hsfdnt of Fof| whE Agte
& B|ws AL ok

s

1. SRYefX| M=t

2 Aol ARgSE AdEge FiE B9t mdlg X|ukg 2dl A7fU(3shape D700, 3shape,
Copenhagen, Denmark)& AR&-sto] T2 " 219 3 © 2 A&5} et <Fig, 1> =52 x| 9] < e
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= o=

S tRIRIsH| 9Jsted Z-8-2] tizfel 2 2 7138 (3 shape dental designer, 3 shape, Copenhagen, Denmark)
2 AFg310] A19) BAZE B 5, AT 7 QA A BE0hs. Alsiic. F A2
+ AZ1Hlingual bar)E ARSI, st} 25 141x]ol] Y4 Aker's S2pAaol 2oftx|ol] 4] Aker's
Zeham, slof 92 1472)0] 24 Akers ZehAm B vl ofat wUZIelS Rkelslgic HAiRlo)
2+ # 1}d2 SLS 3D ZHE|(TR-150, Profeta tech, Nanjing, Chinese) = 71-8-2] F<-#ZHcem-15, High
dental Korea, Seoul, Korea)& AF8-510] 5712] S-4 Zef|Q] 0 2 E23t & XA thE A5} <Fig. 2>.

Fig. 1. Working model. Scanned model of partially edentulous mandible.

Fig. 2. SLS 3D printer. SLS 3D printer for making metal frameworks.
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2, ToliHotol| thE 3xF2 HIOJE] A%}

A g2 2] 292 321 wlo] et 774 270U (TRIOS 3 Basic, 3Shape A/S, Copenhagen, Denmark)
£ AREsto] Adsieint. = BAE, SLS 3D ZHE| = S5t F4re|Q)e] WHS AFlsto] 579 uids
A2ttt 2 Aol A AR L AATN = o|n| A& ZFsto] HTeh= Al ARG | whizel 29
oju|z|e] Bgto] ;s & F< LejQ) o] 2SR E ARt $S5HREe 2 2ds XS, A7
20~302 52t 200~300719] #GS zlsgalict. nix|ato g HsjAntr] 7| (Dmdtech, Dae Myung Dental
CO., Busan, Korea)l| %1-8-2] 25}l (chrome polishing solution, Dentsply International Inc., Pennsylvania,
United States of America)& S5kl AIZA 761 60%=9] 21518 2ol g4 ef| o} =2
4eme] A E SRR T, A FE 17 VE 14511 158 B AL 5 AmE Al3eh &, 579 321 glo]
E1S A2R3ko 24 <Fig. 3>, & 117112] 31 tllo] &S #|&5191T) <Fig, 4>.

Fig. 3. Electro polisher. Dmd-tech for conducting electro polishing.

Before electropolishing After electropolishing

Fig. 4. Metal frameworks. Metal frameworks divided into two groups.
3. Hghd °@ot
23S 717 95l 32k A 17} = 2 71 3)(Geomagic Verify, Geomagic Gmbh, Stuttgart, Germany)
S AMESo] 34 2 0] Bl AE (rest) 919 22 Q3 FE-2 A1 %, el 2| AE X EQfo] A4S 7 A
Sk WA FLmeY) HlAE Uiy 2Eo] S AE A|E(rest seat) B9S2 S A7 A Best fit alignment
AT} <Fig, 5>. 1 &, Difference imagesS- £31| 32+ B|wS W5}, 2| AEQ} HAE A|E Alo]2] 2}
©]= Root Means Square (RMS) %+0. 2 AXFSIATE RMS 4] 3412 offieh Zt.

Metal
frameworks
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_ ZIL:](Xl,l—XZJ)Z
RMS = ’f

oJ7]M X 2 BIAE A|EQ] 7 RIES S6hH, X = BlAE S UePdt: nfx|2to g nd S 39l
E0] 42 Uepirt,
framework Referencﬂe model\

Superimposition

Fig. 5. 3D analysis process. This is the process of overlapping between rest and rest seat.

hlkl

o I'n'_' =

475 2F&-= Statistical Package for Social Science(SPSS) 22.0 for windowsE- AF8-5}HIT}. HA 4 +1/d
% AZ517] YstiA Kolmogorov-Smirnov and Shapiro-wilk A8t} 71 &, HaiAntE- Al8gst7| 22

< 2|2t HolAntE Al o] < me|Qlo] folgt Afolg Uot7| ffsiA T3 t-77%
(paJred ttesthe AAISITE BAA Tk flaiA] A1E 2F-+= 0.052 A5k

A7 ZE 1L

A B gt B2 AE A E O] RMS 719 it HFEHANE <Table >3 2tk & 152 4
T8 A A X%Hoﬂu}i AEYst7] % Z15(Before electropolishing)t ZsiAnts: Alggeh 0] JF
(After electropolishing) %5 -#-2H&0] 0.200 o= L}EM 7L 7PgE|Qle) BlAESt A
A E 7t RMSS] frolAd g BRls7] JaliA th g2 ttestS Saiet At 5AIZ 0 2 oot Xol S et
WHATHp=0.025).
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Table 1. Comparison of partial frame Unit * pm
No RMS
) Before electro polishing After electro polishing
1 130.5 107.9
2 181 84.8
3 91.3 67.5
4 125.2 51.9
5 105.3 67.2
Mean (SD) 126.6 (34.19) 75.86 (21.36)
P 0.025
"by paired t-test

484 5—*—1% 9fet melo] YAE o} Fdh majQ) #|AE AJEC] colordifference mape <Fig. 6>+ 2Tt
AR £ 100 pmo] L, 518 FAPEPHE + 50 pum= 542 FAPH S <tol] 9l whe] et vyehd
o} SAoilA] e Mizb 0 2 ZEE ofo] @ RS LR, Aol A SHa M, s kS LRSS 29
Q25 LhERdc).

Color-diffcrence map

Before
electropolishing
After
electropolishing

Fig. 6. Color-difference map of before and after electro polishing. Color-difference maps
showing superimposition of 3-D data comparisons among material types.

=zt aj o|-
[=)

=
2|20l 2)3+& Computer aided design / Computer aided manufacturing (CAD/CAM) A|A&]o] B3}
A =A%) 9] F4; e U-Z Als= CAD/CAM 7| ShA| 'I2d5ITH15]. o]=2fst CAD {4l 7|&
O] HEARQN 2 {Alof vl EA) 9 Wizhd Bago] WeshA] 947 wlizel A% 2e oL, A 2 H]
23} A7FS Aokst 4= o)th= A8 712 1 QItH16). £5] SLS 3D ZRE|E 0]-83F CAM HM-& 7|20 A
SAQN T2 A of| H]of <ot | 2 2 {3t 7] A1 A B/ 9 SR} TS S YERHTEY B arstQlrH17,18). 11
2 oFA|7}2] o|2{3t SLS 3D R E|E o] 835 A0 X| F< 1Lej|QJo]] et A= RS0t Aol wet
A 2 A= SLS 3D IR E 2 Akt 2-40] %] G me|Q) o] Haldn} A3l of Fof| w2 Aokl vl 7
7¥ol H ) gkt

3 Hlojel=F&2 Bl A7 U7 AU S B9l B2 4= QATH19]. 2 Aol ARt 24 a9l
2 LREARI medloju} Hd-Fof| Hsf 9f1l F-2 FENE 7RI AL 7] wiZol] H&ll A7HUE SaliA] 3k Tl
O[E|E H 5317 |7t o Tt webA] 2 AtollAl= okl F-2 FEIE 71| 1 QL= A EHE Q] 331 To] |
£ F5ok=tl UoiA A FARN QUGS Wk e d o] Zfo]7} glrtar BArgh TRIOS 3 A7 E A
-&513ATH20].

https://doi.org/10.13065/jksdh.20190092



BrEcy - ZE / 2R 49X MefHotof whE SLS 3D Z2IE{o| X{THd It - 1073
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