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Table 1. Difference between two production systems

Product - Product - Production =+  Production
plan design plan
L 2 8 2 8
Product Production Product
mode mode
{Conventional production system)
3-Dimensional =% Product = Reverse (CAD model) Production
scanning data engineering
L] d 1
Sample CAD model =» Production plan

{Production system using reverse engineering?
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Fig. 1. Schematic diagram of CMM setup.

Table 2. Environmental values of Hyscan system

. Age Group(year) @ Male Female
Contents Hyscan values
Speed 10,000 points/sec
Measuring accuracy 10.025mm
Depth of field 40mm
Scan width 70mm
Stand-off 100mm
Resolution of Z-axis ~ 0.003mm
Resolution of x-axis 0.001mm
Resolution of y-axis 0.001mm

Hgtolm g shte 713 FFE LFE F
Agoltt, 2MYRAY-L Fig. 13 Zol CMM ]
ol FAEE 2PN FX Y, Z2HF2E CMM
g 3o FFEA A vlolElE dold & it
o] Wl CMM #¥19] FolA Fizhe &S 42
Z2aslo] YA L n&o 7 dojuin o] HEL A
Fe| 2 Ay g el Agdnt

o]  H&s& &% e Fig. 2 oA
Zo] U9 o] YE ¥l A¥ & 719l &
olg} Azlo] Ui HEZ BH dE ALZ Y=XX
Y /X e 3o & 4 Aot ekEA 2 Fig. 3
A9t o] At FAdel B #HolA Hof
CCD(Charge-Coupled Device) array®] ¥&°l 2
o} glojA s} A= 2HAo] wole] A hE &
F IAB Wt Z=wx (h+h")/h B F20]
AR} o714 CCDe 729 B8 A At
L5 A AMY @ FaFeIY. SR8 A
olElE Irnday g AZESQ SURFACER

170

-~ <5

L > i

Y

e i A At ,’-"//.;"ffi,’) A

X
Fig. 2. Triangulation.

m— e ey [

g o L / o [ 1 [/

Camera g W1/ Array ; wi/

! 1

Laser Beam
s
(a) ()

Fig. 3. Principle of laser measurement.
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a. Input data format

Table 3. Data format of Surfacer

Ascii Delimited
Auto CAD(DXF)
Auto Form
Breuckmann
BMW

Cubital data
Cyberware Data
Daimler-Benz
Dibibotics

EOIS

EOS EOSSCAN
Hymarc Hyscan
IGES

Iso-G Code Data
Imageware

Kreon Ascii

Kreon Binary
Laser Design ASCII
Medar

Nastran
Perceptron LASER
Perceptron P4000
Raw Data

RIS Data

Sharnoa Data
Steinbichler

STL ASCII

STL Binary
VDA-FS Data
Wavefront Data

b. Output data format

Ascii Delimited Nastran

Auto CAD(DXF) Steinbichler
Auto Form STL ASCII
BMW STL Binary
Cubital Data VDA-FS Data
IGES Wavefront Data
Imageware

SCANNER.

Fig. 5. Model scanning on the HYSCAN 45C 3D
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Fig. 4. Procedure for surface data.

Japan)E A ZAF9) A A U2 E44](100g/24m]) &
gt3o] gty 2074 ¢ stetry 2070 & A28
th. o] 2¥& Fig. 59 Z°] HYSCAN 45C 3D
SCANNER®IA 2738l 407) 239 Azt
Z2% 3] dlo|8]E SURFACERE %3l A& A
33act.

4. telxlel Mzt o 42| Hola A Wfol o
£ olxle| Azt

HA G4 27hgol B¢ Fetet 407} 23

171



Table 4. Curing systems used in denture processing

System

Curing resin

Curing method
{pressure/temperature/time)

PERform Inkovac system
Palajet system
SR-Ivocap system

Sulfon system

PERform resin
PalaXpress resin
SR-Ivocap plus resin
Hi-Polycarbonate resin

+5(-0.7) bar/45°C/40 min.
+2 bar/55€/30 min.

+6 bar/100C/35 min.
Pressure injection casting

Fig. 6. Wax dentures on the master casts.
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Fig. 7. Schematic diagram of PERform Inkovac system.

Fig. 8. Equipments for PERform Inkovac system.
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Fig. 9. Palajet and Palamat curing system.

Fig. 10. Curing unit for SR-Ivocap sysfem.

4) Sulfon system (High Dental Co., Japan)
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Fig. 11. Injection unit of Sulfon system.
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error®] 3 T3 negative errore] gk Abe]
ol gk frejAdo] A HATHpC0.05).

b. 3t} X)gure Uz 7 4% 7 S
Hell A positive errorg@ negative errordt
Abolel 2719 Ael7t AEA HFE AFH
PERform system® SR-Ivocap systemol| M=
positive error®] FHgt# negative errord]
HUgk AleldlME FrefAdeol ABHA Fka
(p>0.05), positive error®) 7 nega-
tive error®] BTk Atol AT foAdo] <%
HAH(p<0.05). Palajet system¥} Sulfon
systemol|l M+ positive error®] ok} nega-
tive error®] Hdigk Alole f-2]/de] AP =
AL (p<0.05), positive error®] T & nega-
tive error®] Bk AlelodlA = fe o] AF
HATHpPC0.05).

c. Aste} QA AAE Fe= 4% 7 F%
W ol A positive errorat @ negative errorgt A}
ole] =719 Atol7} UeA HEF A} RE
Z3 ol A positive errorl At 23 nega-
tive error?] Foigk AlelolA= Fol o] Q1A
A e3%1(p)0.05), positive errore] H 3k
negative error®| gk Alolol| At o]0
A HAHp<0.05).

VST W ng

O

FAA 47 274 FAY 2FALo|e] ULE HE
< 9|9 b g fAo Wi §- F8F ol o
2 at 2o x| ¢} L7}2A Alole] 71U AFYEE 3
2 T3] 4t Qo2 RE AlZste] d@e]
A& AP & i AFHE g4H F9A
A ARAR oz dAXA He Aoz QA 2
3. AdF Eglole] A9 & A, PEA 2L
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21l Ao rrt Ay B dFE F F 3
T 3w ol ARG MRS E € F
21} et A 2 F 71 RS FEAE B
&g wrer) 25 dE 3y &N APz &
A2 HE dojzl HFHR YT FoA]d dist
o A YAF A5 FEALE & B3t A
gto 2 dojAle Zoltt. o] wf X A&t HFD
AZA ARG A5t T e gL 23 &
ARl A A7t A A BE o] vIEE W
232 Jeid ¢ IA st= F8¢ FF ol

AEHoZ QAFL AHEE ol & PMMAA #A
2 G5 7183 o3 X Aol ALg-E o
sted) o] o dAshe tiEE HYglezE F3
& 12PN Aoz ogsE HA I
%, A H3Atele] g AAIFe] zpo|2 QIjE
RsE 2 Zeka3d A X AAA Y] e W
22 Q3 ¥y Folo, durEog H3e F
Aol o}2EY Rxro] &L 21%°] olE.
powder?] A W37} dojur] grevhn B AA|
19| < 25%E AR ohe BerY FEoE QI
Hojo] %8 oF 5% Fxolrt, o] W HF AFA
o ¥¥g dosle /MY Fo3 2aE A¥se
(percent linear changes in dimension)°|t}.
Baemmert 59 #3 A9 A4EE0] 0.2%
oA 0.5%z 1 ek, Atkinson® Dennis'™+= &)
7 F3AY) 27|57t EEFE 71X E HAEY)
A3 7R E 48 FAl Folof drhn it o
2 29 2= gzlo] wgukgo 2 QlE) n-g
’Fe)7} 5171 Aol 160°F o] &&|A] &olok 3}
I i

olg} gt o X 4e] FAMIE MAEY] Al ot
&3 bS] 97 2 ALHA=H HEH2E A
759 4 71A4 429 S A ER B
W ol Zejv e w3}t B9k ofe} A2 A FA| 28
% vlo|a22n} F3H, BF, /AR, AL
FEYol =AU, ol2fg WEE sk A
F&35HA 2oz WHe i EAH Ao] AAFAPY
olt}, o] HHH-L Pryor'®d 9] A& =YHReH
A AHEEE & X3 S Tl A
A dojute Y E Vo dde £ e
< MFE F-HoA At 4EHE Tt A &AL
2 BA) wioltt, ol#d sMgFANTE

P
T



dF3 A7 9 ALFS XN BT K431
44 § It} EFF S At A&F 7t
& FAPHE -2 SR-Ivocap system SollA Al-31=H]
ddo] Ad Feaa Alage AMoZ #He A
&2 71¢o] He FAT vl WBEd spiel AR

o] dojgez ¢FE FFo wWE BG4S
& £ 4 doha g,

ALY S o] &3 A&H sk 2
ol ST A T At e 5
& 43} A ASH JIFAPE 9] & o
0E HAZES AL EE Hojgin} £3 53
A3 g 9x)9] AlS-Fd . of 7Y v 7
FEo Tl ASHEE A7l }HE B 7t
ol Zradta AEr} F7 ol ALT Y
< 19559% 2pHEEER g AFA 220l 3
W2 FYshe o2 Alxd o|F Winklers}
Shepard®e] ojsll A=Yt EF3 HHe Dol
Y| 7} Zuf & 9E-EA1 2124 9] benzoyl perox-
ide® ¥3l3ld F 7o &3t radicalsE THEC]
o] 50 BxHe] FHE dojuA dt= Aoy A
7Hede A= 33 E0iQd Biew U9 ter-
tiary amine®| polymertl¥] benzoyl peroxide® ¥
) 3t] @433 A1714] €vF. Takamata < €%
& 7 EH o2 Acron} Acupac 20, whola 2w}
Z¥¢Hoe2 Acron MC9 Acupac 20, 5oz
Triad, 282 A2FHE A&7 FAMPLRE
PERform InkovacE ©]&3td A= Hrisict.
PERformellA] 9243 R Atele] Fzto] 713 A
A Vb s wlo]z 282 234 Acron MC 9 &
A 7 Hojt A¥EE Bt syt

B AN AHEE 7R Al2Fle dutdog
AHEEE 7R E o vle) okl Au) e} ZH Al A
o] A3 Heo X} AMEE BRE ¢}
PERform Inkovac system®] 7%= 93|43 @179
ALFHE o] &HA AEHY 79E FAPE S
A g3t Al FEHo] e FekaA YelA
£ 9 0.7bar®] &4 Zol 7oz Qg #xle
=g 39 H& &olsHA F= PAolth
gy Fo3] Autde] vjEA s A1 oAl oprt
& Argstedl ol oln] Egtae] YA} s
Helae] AubA S o7t 2 S METF ol Xof
£ AAsA F2E ARl AASL A Fo|

nl 20
SR
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Z2H9] AZAQ oyt YR Aols AYA Al
o} ol A HelA e MY E= Xol9] 9
2ol Fo] A & & 7HeAdel Utk FelAe &
25 AAT F RS FYMHE we} o 5 - 6bard]
LYBAN F5 BAS AP S e M
A3} ol7td AlelefA FFdTt, o) wf AnpEe A
17} obd opfelBE F99] of 45C =% F
¥ gz nYeE QI3 opy} AA|9] WY g9l
o] glom ol& AFoz R ote] YR dFS
Foin AzEd. gaid z22wate] A3teel 3
zoke] X g A+x B8 e zlolt} Palajet
system GA] A& F3AE A8 A&7 719t
HeE Al&sted o] Wl Hwd ARz ol 7t
@i, & 7RO 2 E EEEt Zeka
Ao A= 7t Al HAE ARG F7l
A ¢5 Palajet FUFR A < 4bare] Yoz Z
a2 d3E FAstn F 58S AX1F
2bar9] ¢Ee] AU 55x9 &4} €7 4H¥E
PalamatllA] Z§3hs Wajojt}, o] WY& Yuty
A A7HEs AR S AMgete fEBolA Fete
WAE fARh SRR A ] Baeve] #
F& oF 30mg/g AR EFTEA 9 oF 8mg/g B
o 24 et 74 o] ¥l F bmglg AR #
Al vebdt}. SR-Ivocap systeme B 53 uH o] A
£33 71FAN ez v mA Bo] AHREE Yol
ok ey o] WHE e GFAE o] 43}
o2 A vlE] 23l 9@ ofxjael &
FEgo] & 4L AHE 4 $loh. Sulfon systeme
LREHQ PMMAA #lzle] opd drtAAd el poly-
carbonated AHE-3h= W2loltt, o] 23t A 2¢ 29X
2 AEE @A AH-H 3 gl A2 polycarbonate,
polysulfon, polyethylsulfon 55 & 4 it} 28y
7} Nzl Aol BAsY Aze] kA B9
BAZ g4 AEZAY L 7MeAdE B3t
I A7 o Aol £ A EHE d
ZAjotel Aol M2 g o] f=E HEe| FHI =
gt & Alg-sht Bl <X del vls] Aol A
dtele Holoh, ad® oA FHE ArtaA
A2 PMMAA A9 2413 F9 shil B

7} ke Holtt, &, AF Rieo2 A% Hubdo)
Asfztgol gla o2 A sl Zx=rst Eol
47 FAR et =3 S ZU2A of9F



£ AH3A gornz #Ae] A Qe AHE
Ant, o] oA vmH Aoz AP Ay
A48 B73E polycarbonate 57219} polysulfon
FA & vl w3 B Az 3]0} polycarbonates F
A Ergol ) polysulfon BHZN S HEZ 93¢
o2X MZE U7]9E polycarbonate’} 43}t
2o} =3 9 2x¢ 314 polysulfon 170C
olu polycarbonate= & 140ClB.Z polycar-
bonate®o] 48 4e] Holutta & 4 it} o2 %
polycarbonateE o] &% AE A| ]9 )= drt
A 9% 71t Fxaa & 5 Uk o] WP
187049l Hyatt Al o8] H22 Alg=o| A&
2olre] GrtAaAE o] &% FA7t AFHU L
o AFA o2 19454 Laeis o] 3 F&] $AHA
o} ol E A7IAAE o &% AFA FHL F
4 FA7E 3mmE 9A golot dhed FoX]3
Me BEHOE SAL 5971 AZIA =Y webA
Ag=r) AstEe 2ol A471A |,

£ Ag9 Ao UI7kx] F3Eel positive
error$} negative error 18] 1 ©] 714 average
errorol W3] Hojgka} B 1eln BEUAE
Anon EZ FRY ZH Fo A ] x]¢e] A3
o] F& AWUEZE AUt o] 7hedel] AFP=
o} BAsA 588 £ positive errors} negative
erroroll X1 ¢ Hojgta} B gkoletn AtRE ] o gk
2¢ 71202 4olag Ages.

2oe] A5 7R SN BE Q3 A
B 223 A ZA positive error7t 71 Bol &
A8 2L negative errore 9 X)/39] HARNA &
o] Yekskt}. positive errord] Hh gl M€ 4%
oA Faztel K@ ztol7t AR HA F%
t}. positive errore] Mgt A 2 PERformol
A vay @ £3& BolAw 5AXY Fo] §
olAde A=A 99kth. negative errord] izt
2 Fagkel ey Sl e felAdol A%
A &3

3tete) 7% vl7Ex] F3 el A positive errore
A2 435 HdE F4H2E YOI nega-
tive errore AXH-9] &5 AAS ¥ E3 79 ¥4
oA Al on Hdlgk g HHEghl o S
9 Aol 9] 2ol ¢1R1th. negative errore] gkl
MEe FEEE Atoldl zo]E Holevl PERform
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systemolA 7 & & 22e™ SR-Ivocap.,
Sulfon, Palajet 22 &2 #& B4t 22y
negative error®] Bzl JAME S Alol
o Zto]7} ATt

E3 gslet AAE Z2e] el W error
scales?] }ol7t A HF AR Ko Abols}
A=A it

g2l 4 FEHANA Aste} Ateld] error
scales® 8] 23l4th. PERform systemolX & B2E
FrollA 3let QR gellA eabst Avka AR = A
ot o) x| go] dtet o)) wlmated MM error
scale®] 2H& FEPYolgtn & 4 Ut SR-Ivocap
system®] 73$-= negative averagegtoll A& 23t}
Atelg] atelz} ot UmA] gtEM e ot 23]
3] 2471 stetell vlE] How wEkA e} o
Z3o] sletoll H]# error scaleo] 2 FE Y oletn
& 4= le}. uhA Palajet system¥ Sulfon systemel]
A& positive maximum@koll A 9+ skete] x)4¢e] @ 2b
7} 23 YA S gEAME dstedzlel 2ake]
FolAe] giith. wekA Palajet system¥} Sulfon
systemol A& 213 Al Fstet Alole] PR
Aol7} gltkn & <= Qlch.

2oz Asiet X4 2 SR et posi-
tive error$} negative errorgte] Z7] o] {E =
Arsksitt. 2 A7} positive averagedt-S negative av-
eragedtol vl8l SEPYo) & BE Astel Alo]
A Fe goz A=A & FFAY G
o] &L FIY I gow stekel RG] °]
M=ol vig] 2A Jebstctn & 4 ok, aev 9
23 ol s}t F=5<] Hujgkel sl e dete] A
% PERform systemell A& o} $3:gke] A o7l
gl vl& Ackn AP Ao ] S
Me F 9 Aot A=A k. stete] A+
= Palajet system} Sulfon systemolA o 5
gtol A oJigET Ay & ¢ e
PERform system ¥ SR-Ivocap systemoll A& o]
7} QAAEA ket dstet AA vlmAle] F Ao
#te Atelele zte] 7} gldh.

EAo] tig 33 S-S F &4 v EH
o2 yHed AEAY AL AdAlY 3 F2
o|&3tA = Sy 143t € HelAd o]
H] 3 &2 o)) v]g] GHE 7He



McDowell & 2R Q) A9 2 =g
A4 digitizer probe® AH8-3F Michigan Computer-
Graphic Coordinate Measuring System(MCGCMS)
22 3HY 7 Ye2 Hasich.

T8 Turck 7% ¥4 & AHgat] 7kt
AEY dF%, vlolazs $f, B35
g FA ot YoM A AE Fox]e 2749 HF
HAE S8l 225919 WEE vwsi=o Al
71 FEEde AAAQY Azl Aol gle
L 355 oA S W o] Atk Bty
t}. Dastane & AAx| ¢ o552 FHE HF
2]9] stylus probe assembly £ ©]&3% MTS bio-
mechanical test system©.2 FdsA 248 5 3l
< B3t} Harrison 52 32| probeE ©]
4% computerised coordinate measuring ma-
chine(CCMM) 2.8 FX|ot 233 dFq 714
Pyog Az FoJx 2o GHS nlwdio
TS FEFAA Hue] HYE Holm F3H
oA Hiel ¥ g Hol=d MFE F 0.4mm7}
= 5 =

UukR o2 HE o o3 FHL H eI} Hof
g R XG4 o] W B9 4AH SR
the Aobet 22 F& F-99 uA S ®el A
48T ARG o] WL Rl i 349
ABA ofulE AR AEE B YAAY ¥y
o] ol Bt} Fa3sHA "t} & FA+= A
Az o] ggolZHER] & 17TmollA 25umel] °]2&
B gote 58 u2E o X FAI 2L 3
Froh= T oulEX APz |8yt ofe}
o] dojute= B-7t X9 fA < #HstA F
23tz BZ4Et. Morimitsus®< 23 glo]A
A4 %7 (LC-2320, KEYENCE, Tokyo)E ©]
£ T2 2y XA YAH SHEATAANA &
A 2.5%9 A AW ULFE BusAnt,
Yamashita & §t¢}2] Kennedy class 1 #25%
2o} BE o AFANEA] F2F 3o Ho o R o}
2 A4A 9] Aol & ¥ E2) 9] gradient’q & o] 83
vertical scan® 2 433t} o] W2 B ¥
Hell Az FHE TG o] FA o] FH9 ¥
€ CCD-TV 7Hvlet2 glo] ¥ 79 W9 332
23 275 Aot oS 100ume] ol Aol 7}
AE S oF £10me] 22HE, 1,000me] 2to]of A
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E +30me) 032 Holey) g2 FS $dEA
de B3 YaRM uo B W3S Bt

3ttt

w2ty ZPde PLx Bok olye} ZAdPIe
HeJA & Ad AR vHEA dolA $4S Wol
ARE-RICE, WHE AR Jlo] e HES ddte EA
oA GAHH o] HEL AFEE o83t T
Ao B4 Foz Aed,

E AdA AMHEE HYSCAN Al2€]2 flying
spot Hle|BZ 71E9] At #Ho|A Ay
e e 548 et § CMMeolY CNCAH|
Aol AxE HYSCAN 7Hllzhe 3742 aelrbaA
HES 48 F I} 2od By A0S
°] i Table 2914 depth of fielde &3 7153 7239
%0]E T8 scan widthE S HE oA e
A E L3t} 28l 2 stand-offs 2 EF FAH
ojop st #olA H ZFe EolE ou|itt}.
HYSCANC.2 ¢} 3H|o]e] S SURFACER Z2
1389 o3 Adolgs} A Pzt dlolE Fte
v, W ¥E, oo Ad 9 viuge F4&
FYE 5 QA "o B A8 F9A] AF A9
M3 FREE Ho|A 2 Fo TUI Bl
Az Fo)xe] 22 v|wE HFH TP
oA Fastgict. ol AL drude] & 7
o2 & & Sl vt 93 Eolofl =Y §/d3ld
A dulje digs) gz & F Yot S A4 o
Fo] tigk CTY MRIARE o] &3t Y ¥
g Ak J4dslE B3 3528 A 28 (rapid
prototyping)< ©] 83t AAle] 2718 e &
Aol WA 4L sefstn Au|eErtA] APE ¢
drt. o] Wo] CADARE AH83le] 3442 de W
2] & tkstth. LOM(laminated object manufac-
turing) W42 E4|9] @ s 99 gk
Fo| & Ho|A FHo2 AT FA FIstdq A
F3he ol A9 Ao e A 22 A
A& Adr}. FDM(fused deposition molding) 4
e gage GrtaN BAS HEAAN 4L
T ol o7 el AL HE F2E
S8 Ag-9ch. SLS(selective laser sintering) 4]
<2 nylon, polycarbonate, resin Z°] ¥%¢z¥ &3
<+ CO2 laserg °]| &3l 1A s 7= Wojn},
Stereolithography+ 949 #5% £ laser

o



beam$ & ZAVEH] B5E oz QA
Al EAE FAslshe WAt} o] 32 1986\l
AlFEo] @A 71 Bol AHgslE WE S shiel
t}, o|# g HHE 9o = millinge]} spark erosion
T2 o83l T USH Tt Ao

EG QA A= 79 ol e B%
W& F9joA dojd CTY MRIAIE §o2 B
717 BAESE AFslY dxE £x Yt
Eufinger & ¢Jdolv AT 2 Qg Tt
HE9 dg=o] e A% CTAEY milling ma-
chine(Mikron WF 54 CH, Mikron, Biel,
Switzerland)S A3} titanium, triazin, PMMA
resin 22 Zt 7AUAA Bt FE ] oXARE
ARete eSS BadHe. £ ScmolA
14cme] Hlmd & F/hZ9 A¢o] gle AP
CT A&} milling machines ©]-&3le] FYg 0|4
ARE FeHd nlg Aste dFH oz Alest

+< Busgu®?, Arvier 9 ¢felwio] Aol
U 7138o] & 2% CT ARE AR stereolitho-
graphy apparatusE o] 83l g7l e 2 ooty 29
o] FAES AR & F-949 amylic stentE A
zZ F o|AE 7|2 Fo|HHe] FHE UEY]
Fed AH8slth. HaBfeld 5% 8419 CT
MRIZ A4 339 AFEH 2GE slHo I
8} F ¢4 3D navigation system®| digitizerS
ALg-8te] gl el 433 AZst S HAA §
&< APt PHE AHEsg=d 2mm oW
BAEEE Belvka st

B AE2 stet oA Sl o0& JF
TE v W3] Htd FHAFY AT AA A
F AH8-E = reverse engineering 71'89] go]& £
AU E o] &3l Ha FREFH Fo] $3200A 24
AlZE B A} 2AWE AFEH FA AR
gdslsie QAo va EAsct 35 8}
7} A FHE F ALEE e Az 2 Bl g A
Yo Wi} Fo g ATE AgEolor & Ao
2 Qe

V.2 &

Reverse engineering 7oA AH&-S & #lo]A &

N} o]e} AFE HFE ATEH S o] 83l

181

7t FAPH R AFE getet XA AYdxE
dAH o2 ZHs] st Aot 2070, 3t 2070
o FXeot gL AAEHT o] RYES
HYSCAN 45C 3D SCANNER(Hymarc Co.,
Canada)$®} SURFACER (Imageware Co., U.S.A.)

& o]g3la AFH 71280 TYF BN

A et 2 gtet 9 X)4& PERform system, SR-

Ivocap system, Palajet system, Sulfon system <

2 Azt 237 3L WP R o) 2AW

< AFE A AZS & F 709l 8/3E SURFACER

Z2aYP& o83l FHAA AFEE v mstd

el AE AUt

1. AdellA 71t FAR o2 A2 459 X4
B2 AAF N 2A ASFAA BY9 A
elE e S ey £52 o4 Hd S
wteh Vet

2. 3ol A] 719t FAA o2 A AR 4%9] 9RF
L A UHE FHoE dFHoE B9
ZAHI FelHe FEE Boln] £352 AR
& AE FHAA Bo] vEdH

3.2 2 stet zea Abstet HACA 71sE FAE
Hog AAF 4% gXEE] FEIH £
He FA% vE5EH e FEY Faad Hogt
& HIug A 31 g4 e I
AT AZEE ] ©E A7} AFEHATL 2
el Az el e Aozt gt

4. PERform system¥ SR-Ivocap system< £ 3
oz AR ot AN el val shet o1
o) AFEA A 33l Ak,

5. AGFAY 02 AE 439 ANISE stet
of wAglel Yol T B Hoke &
E5 & A=t Ao
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ABSTRACT

DIMENSIONAL ACCURACY OF DENTURE BASE USING LASER
SCANNER OF REVERSE ENGINEERING TECHNIC

Si-Hyuk Lee, Ik-Tae Chang, Soon-Ho Yim*

Department of Prosthodontics, College of Dentistry, Seoul National University,
Sungkyunkwan Untversity School of Medicine*

The purpose of this study was to evaluate and compare the fit of denture bases processed by injec-
tion pressing technic using laser scanner of reverse engineering technic. The auther duplicated
20 maxillary edentulous models and 20 mandibular edentulous models, which were scanned on
HYSCAN 45C 3D SCANNER(Hymarc Co., Canada). The scanned data were stored in the per-
sonal computer using SURFACER (Imageware Co., U.S.A.) software program. After 40 dentures
were cured by PERform Inkovac system, SR-Ivocap system, Palajet system, and Sulfon system,
they were stored in water at room temperature for 24 hours. The dentures were scanned on HYSCAN
45C 3D SCANNER (Hymarc Co., Canada). The scanned data were stored in the personal com-
puter using SURFACER (Imageware Co., U.S.A.) software program. By overlapping two
images using the same program, the fit between two surfaces was scaled by positive and nega-
tive errors.

The obtained results were as follows :

1. In the upper denture, most of the positive errors occurred on the lingual side of anterior alve-
olar ridge and the negative errors were on the flange of denture bases. ‘

2. In the lower denture, most of the positive errors occurred on the inner side of lingual flange and
the negative errors were on the border of anterior labial flange areas.

3. There were no statistical differences among the positive errors of the four types of inject-ion
denture curing methods and also no statistical differences between negative errors except only
in negative maximum errors.

4. In PERform system and SR-Ivocap system, they have the tendency of inaccurate fit of lower
denture bases comparing to that of upper denture bases. ‘ _

5. The negative error scales were greater than the positive error scales in all types of inject- ion
denture curing methods.

Key words : Fit of denture base, Injection pressing technic, Laser scanning
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