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Fig. 1. Metal plate with acrylic mold(left) and
impression specimen attached to metal
plate(right).



Table 1. Impression materials used in this study

Type Trade name Manufacturer | Package
Polysulfide | Permlastic Kerr Mag. Co. | Tube
USA
Condensation | Xantopren VL Bayer Dental Co.{ Tube
silicone Germany
Addition Exafine L G-C Co. Cartilage
silicone (low viscosity) | Japan
Exafine M G-C Co. Cartilage
(medium Japan
viscosityy)
Provil L Bayer Dental Co.| Cartilage
Germany
Polyether Impregum ESPE Co. Tube
Germany
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3. Holographic set up
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A8t t. RFe] WA E k2 36m, A2
15m, ¥°] 06m2 optical table(Newport Co.,
US.A) %o He-Ne #o|A(Melles Griot,
US.A), shutter, beam splitter, attenuator,
mirror, objective lens(x20, x40), convex lens (f=
400mm) 2.2 A=+ holographic set up<
A 3}t3, CCD(charge-coupled device) 7}vl2h
(Sony Co., Japan)¢} ®UE, 12]3 VCR (video
cassette recorder)< WX A4 st tHFig. 2, 3).
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Fig. 2. Holographic set up on the optical table
supported by air column.

8

VCR

Fig. 3. Schematic representation of holographic

set up.
a. laser b. mirror c. beam splitter d. shutter
e. optical attenuator f. objective lens(x20, x40}
g. lens(f=400mm) O : object R.B.: reference beam
O.B.: object beam H.P. : holographic plate
M : monitor CCD : charge-coupled device camera
VCR : video cassette recorder
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A, shutter, beam splitter, optical attenuator,
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Table 2. Time-depandent fringe numbers in te-
sted impression materials

hour |51 1|2 4|6]8]|1w
type
PS 7 11 * * * * *
cs 10112115 « | = | = | =
AS-El 45810 x|+ | =
AS-Em | 5|7 | 8|8 1810/ *
AS-P 516|810 % | | +*
PE 417|810 x| 1]+

PS¢ Permlastic CS : Xantopren VL
AS-E! : Exafine(low) AS-EM : Exafine(medium)
AS-P : Provil PE : Impregum

* 1 uncountable
No.
161
141
124 -o-PS
- CS
10 & AS-Ef
8 —w— AS-EM
6 —a- AS-P
N - PE
2-
0 T T T T T T
0 05 1 2 4 6 8 hr.
Fig. 4. Copmarison of time-dependent fringe
numbers.

PS: Permiastic CS : Xantopren VL
AS-El : Exafine(low) AS-EM : Exafine(medium)
AS-P: Provil PE : Impregum

25 5o AR 2 FESFA
1. 2F QMK 8 ZHY R 9| =9 pi5} dat
(Table 2, Fig. 4)
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4-A-D).

5) Provil(2715efd A2|2) :

AZA 73 0% Fo ARl E H2E9
3 FH7E 570 JdEhg e, 1A Fole 671
7 712504, 2417 FAMEEHE FUEE vt
#ol v FH 7} 8, 4A17F Fol= 10707} 2t
zZ FAE Ao A7 TREE 2UE} Hol
A AFo] E7Me A A $ = 5-A-D).

8) Impregum(E2|0iE|2)

AFA At 0% T ARl e ALz
0 FH7F 4, 1A FoM e T A2 #
ZE| Qo 2A|2F Fo} A2 Fo AR &
FUEY 2 FH7F 4z 39 1070 718 =
A3, 6AIE FREE AlZo] Bl i ARA
2= 6-A-D).
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2. Nzt Zotol mE MM d=7he| M

2} "|1(Table 2, Fig. 4)
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U3A A3 07 o A HEE A
2 v)18td & v, Xantopren VLo] ¥ =] 7+
A FH7F 107] Jebd skt 718 skl e,
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1, Provil& A9 xe] 7H4 Y71 670 vebste
o, A M 29 Exafinec] A2x9] M4 FH7t
54 7155 o] ¥si7t 713 H At

3) 2AIZF ALt &

A3 st 271 2F 39| A& ¥ slol| A, Perm-
lastice J’S 9 ASe) B8 AEE W
sl7} A&t 1, Xantopren VLS nlxo] 7HAY

2497} 157] #3E9en AAZ%e] Exafine,
Impregum, L8} 1 Provil 52 2% $2x9] 7t
/g FY71 87/ 712H05, FHERES Exafine

AUz ol 7HY FH7t g7 waAE o] Wt
7}10} A At

4) 4NZF Aot &

ANZE A3 F o AA ¥slol A+, Xantopern
VL# Permlastic2 7t F4 9| AlZo] 8715
g Axzz ¥yt dagen, AYxE
Exafine, Provil, Impregum & £4%9 7H4
2471 107 B2EUR, FHZE] Exafine
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5) 6AIZH Aot &

6A1ZY A o] AF WM e AdzY
ZHd 471 8 7129 FH 259 Exafinett
o} Aol Wslgle] A S BRI, vniA 94
AEL BT Y FHY AZo] B7bs3 ¢4
& B3
6) 8AlIZH A1t &

BAIZE A Fo] AA AN T FHREY
Exafine?ro]l 29 74 FH71 1070 71 25

A, YA AFAES] Hste Ao 7%
313l

7) 12A17F S0te| MAFQI MA w3

AA A A& Wale Xantopren VLo| 713
A Ao JeRY, o] 7H weken o
0] Permlasticol 1, A %Z%2] Exafine,
Provil, Impregum 52 A HH A& B e

. XM Z£%°| Exafinec] 7F% 4ol %
=3

Iv. &2 ¥ o1&

L2y o] 22 19484 Gabord) &) A
oz AAEdem™ 19639 Leith® Upatni-
eks7} do|HE E2 T HLAL oz
Hzo 22| e A HYF”. 2
3= 7129 AR 24 = (photography)©] 23}
AR 2 A9 JAE 7153t AHe 2
321A < A4 7] Bo] M EAL spRIk

LASER(Light Amplification by Stimulated
Emission of Radiation) % W&ol 2§ %
FES o83t FUAE HAUA R ulro]
ALEE ReE AR R FUHE JdFF
F A HdA(coherence), BY FH4 & ¢
Ao AFE Zt= @A (monochromaticity), ¥
A% PP AL =AM de AP
(directionality), o] &8 W=7l & 13
(brightness)5-9] &3 7p1t)S%)

AA gE FolA o= 714 8 o] # (He-Ne,
Coz, Ar), 124 ¥l o] A (Ruby, Nd:Glass), 24 ¥
olA, Wtz A #olA Fo] Jem o] F CO, g
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ojA 9] & o] &3 AY EHYs}t YEEOR 9
53 glem, A Nd gelAx X X7 9
Qo BHYSA AEH Utk E2aUe
F& A3lM e AEH He-Ne go|AE F=2
o] & T},

a9 71E dele EAZHE veE
Wol g5g Z2 a4 AR Ade V&8
A7t 3ol golA FAE o] &3t o=
Ayste Aot &, EAo golA iow
ghabslo] Ao FHEAE A AP
(object beam)#} 27 ZATho] Polr HWHIE
gAsl= B2 FHreference beam)e] F FAo]
e €A 4499 ¥ FY(circular
fringe)& Aol A HH, o]H Y Y&
7183 Fo| EzaPe|tt olH Y
(interference pattern)o. 2 Wal®l RO} b
ole g@ele WgE 23 4 A FgiEd

EAF F2F9 FHA 8 4 FH
(interference fringe)7} A H+= Hele, A2
e F 7he 7ol HAAA =HE g E Al
doju} BAo] FE T2 7=, o] W F
B3 FHstdo]l whAl HW mFe] »d™
(destructive interference)sl 3 HAA 78] =&
Hstd 78l shAEA #3e] FZ(construc-
tive interference)o] €oluA BT (Fig5).

2] AR 7150] FAH oS thA]
zHo g 2PsHA HH L EA o] v
UA 5z At dARdE ez U

I~ A '
wave l.: 7 :.[\\//\ weve 1
ANAT
; V.
DESTRUCTIVE. CONSTRUCTIVE

phase- shift of
0.22). etc

phase-shift of
13P ete.

Fig. 5. Diagramatic illustrations of destructive
and constructive interference.
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Fig. 6. Registration and reconstruction of hologram.

ehuAl 2P (Fig. 6).
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B3t &, BB F=2H Alol 94 A
7F S 4273 olRo] maldxy Al
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& A d4stn B9 EAY 3319
<l 9ol A= vebdtt AP iz
B 5739 doju ARl e 5“"3'554 FrAF
SRR

Z2ad99 48
a3 ohe 2g?,

THoR 7\.}35}7]] 8

B9 A7 Ie e 27)(a) F7) 2
Re AR FAD + 3ok

£, 1= axa’
RE Fz%olg} 8t 08 &

W, F203 ARt
3} 2ol EAIE F9lrt

Ir = (R*O)R'+Q’) = R*R’ + OO’ + R0’ + O*R’

97]9A ReR'e 2% A7I(Ir)olH,
0+x0'e EAFY AlZI(I0)EAN 53 Zo] 2
ofdr},

Ih=Ir +Ip+ RO’ + O*R’

2R o)} KAl
B9 MNE e

219 AYA, FE2aY AR E

F234Q R Ads SHste Yol AET
= I*R = R#[r + R*lp + R*R+Q’ + R*R'*Q

R#Ir¥} Rxlov ZAHA &2 2A RO,
R#R'+0€ [p+0 E& EAlY F7]d o3 =4
H Az A2 ZAE F el ole &
Ao BeA AZF2ZA o|Flo] T HA(virtual
image)°]d}, R#+R+xO'& EA9 A4 &2 39
Hreal or conjugate image)e]t}.

249 A4 HFE A 7153 3ol B
'E‘ 209 49 EXo Y, BE 9+ ¢
g Az EA 9 wiAlde Aol A# H
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FAAA EIL 1, ¢ 223 % o] Hlo 2 ¥
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on o 2 27402 YRR 74 2Z4EL
o] A3 SAE AE 2o YA A=Y A
Zo| k7t dolAlA A}, oA F2a}e] 7
ZZ+5o] et G E AGeN BEAE 7] &3]
uj Zolth EA 9} A Alojolle M 1:19 o
SHAE 7R A Eot 3L AR Zdgol A
A(parallax)E ZtA] e we] 2232 B
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Az 3A39A %S AH & ¢ AT I
vgle 22k HALE 71 &3 HE2Z, AL
2 FAAlole Ho] A3 AstedA B,
B AFME d4E AReR MY FHE
BAE1A Hlo] A 329 AQ] WEE o 53}
717F ol giet. '
z2ayye 715 WHe 3A olFxE &
W (double exposure holography interfero-
metry)® real-time holography® i ©c}®,
ol FxZE HYY S AN 20y E9L AR
Ao did EA A FAE 29 75T
. AEg 7t 3 Y A% MBIt 7]

=

o =2

A By Ao BA|gdo| A T4
do Zwol Y F(interference
gt =, o] Fde] Hg FH
3 < 53 o4 2A0 MY @
Cole BA WY A%
o &9 <« dHws ¥y + dd
BRI olo wha] B @FolM o] &% real-
time holography+ ® 3ol A& a7t dof
e #3A4 L 72T 4 Ao EXF A" S
YA B A E FE] 9FE 7153 o]
7189 Fz £2a9 & 335t A9 94X
of AgatA AR AFIA B} T2y A
o] dale] Bl FH= o YepAl =, oAl
3 M go| YoluA HH A9 &) EA &

Ask 24€ doA 4 Tzt dehA sle

), ol 7HlAlE 5ol ¥l ue} 58
@ cropgt MY EE 98 Yehde Y F
Y e Aadog #dgn golLej 7]
29 4 gk £ ojg2a A5E tAg A
22 W8AA AFEd AZE 5+ o, T4
moo] 487 Aoz AFH EAo] o4
oczg 7hsshd of A48 HAe Rt
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B ole gt o] 2 B ARJNE FAAQ
& Al

EzaRe w3 wld el 7k FRZ
Yoz &H transmission E21HL o] A
2 29$ a1 vt A 3L A4 &
g 3 Aol reflection E2 WL ZHY
o] e} 2L Wl gow o] Aol #Ho]
A7b opd WA RS zrste] T2 A Wk
AtE wo} A8 Jehl Y, intergram2 #HAA7}
E93 cylindrical holograme E3l 1 e
e B F7 Ag®.

B A A}RH E2 WL transmission &
2aYog EX W3E JEst=d F43
Aoz AZE. =3 A&H 9] He-Ne #o|A]
7} o] &5, I T2 6328A0]0 2 A G
& g3t

AT 2L TH FolillA dHolAe EHAA
Hgo] A7+ 1 ek FA rubyolA #lolA &
#E e Fo] 7t5dR o] F Ho|A T F
£rg SRS, A2 AFE oA F
&to] %+ 2okl holographic interferometry & &
221 R 7128 Fx it} ol8# holo-
graphic interferometry & ©] & vl#7 2l A
gL A, &3 3, A7), 53 golo] 5 o
3 Akg] Ropol | B A AeHm Yo
holographic interferometry EA12] 3 glo|
Ede 7%, #g, b3y, 2254 gE

210l AL WA ANETH. X9 el A
T E2adale AGEd AT o457 A
Ztete] 32 a2 Aol F7HE I e, Xotg
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of #3la] A B8} 11, Wedendal#} Bjelk-
hagen™'& B3 AAE ol g3t x\ole} F4|
%279 A3E FaaPoz AZdYL, £
ruby #lo]A & o] &3dt AZFQA Aote] F
A J7E A 3atch. WessonT Goldstein™
< 22289 g o]&3tq =A-F& FEES
A& & FZEY 2F EAZS A7,
Young® Altschuler™ ¥ X3} dddiNe &2
g g Afstn FAA FAZAZX Y Y
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ATttt
a5 e 2R 2 432 AY
Z @Al (elastomer) gt = EE|H, ¥]F
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- ABSTRACT -

DIMENSIONAL STABILITY OF ELASTOMERIC IMPRESSION MATERIALS
USING HOLOGRAPHIC INTERFEROMETRY

Chee-Yang Ha, Sung-Bok lee,Yi-Hyung Woo.

Department of Prosthodontics, School of Dentistry, Kyung Hee University

This study investigated the time-dependent dimensional changes of elastomeric impression materials using
holographic interferometry. Six commercial impression materials, Permlastic(polysulfide), Xantopren VL
(condensation silicor;e), low and medium viscosity of Exafine, Provil (addition silicone), and Impregum(
polyether), were selected. Steel plate was used as custom tray, and each impression specimen was 20 mm in
width, 15 mm in length and 3 mm in thickness. Each impression material was evaluated at 30 minutes, 1, 2,
4, 6, 8 and 12 hours after setting using real-time holography.

The results were as follow :

1. Xantopren VL dnd Permlastic showed relatively severe and continuous dimensional changes after setting.
Low viscosity of Exafine, Provil, Impregum showed relatively slight dimensional changes with function of
time and medium viscosity of Exafine showed almost no dimensional change from 2 hours after setting to
6 hours.

2. On initial dimensional changes within 1 hour, the amount of change in low v1sc051ty of Exaﬁne was the least
and Xantopren VL was the largest.

3. On dimensional changes at 4 hours after setting, the amount of change in medlum viscosity of Exafine was
the least and the change of Xantopren VL was the largest.

4. In overall dimensional stability during 12 hours, medium viscosity of Exafine was the most stable and
Xantopren VL and Permiastic were least stable.
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