CHEHR| oHE & 55| K| :Vol. 38, No. 1, 2000

2 AR} B F2A)
3ol X 33

P Ao e A

. Ol X}

Ho

[.M £

IR 493 AR AR APz FH
I F2A HEYE Fo)7] A3t EEeS AHS3ln
ATk bl o3t HAH o] A2k dA F2Ho|
Hlate] F24 AFEE AAAE ¢ 7] bl
o7t ZAY wxg HHES AFsle A $ole
T F2eS AEata Ui,

134 FaeA e FLY Fe A%l F 2y
T 7 oA 288 F2AE Al 42
AL 97] A Hed e ArIAEE AF
A, A2 Hel QT AA L &8 ol
ZtZojof @t} A 7HA] A7 HHAH O R ALEH
o] 21 91 Stackhouse®= 38 g g2
Egolo] go} gAly] s W2, Luda®= A7}
288 olzgd gz EFols} isloldfAES
o] &3 W& A4 v} Qi

A AZM &3] AMEH = olZEY FAe
Patterson” 98} AHEH A 1= ¢l @&
& 485 F e FgstdA 4 Fahdelga
2708929, Rosenstiel 9% AX| & 889 73
S gFe Ao g E A E Yl olzgY
2 E& FsAct.

A71A 7] FE= vl wd Tl Moon 50 91
48 vt ofZEE HYEY o HE AT 4
I QA7A] E8E F2AE AR AE o =2
Aol ALt FAsY o] A foe ofZEY o]
o F&sitin E sl 2™ Harper?} Nicholls?+

[*)

)

Ad .

26

s

g md

o . Aok

—_ O L

ey

L

ofZdd 7l AVIAES A 7HK] tE AR
Y A7 A AgeldfAEE 7MY FEsitin
AE XYt Qs M1 Hrhe oladdy a9
AP X7} A3, stick waxZ A3 A7 BHE
akol& A estrt.

olZdy ¥zl AL VAME 272 UR
& FEANIHUAME A Alo] Fhsdite
o g% 4E N2 dZA AREC] NEH
27151 94v}. Chost Chee™& Duralaydl] ®]3}
Az zto] Hol YAH ez war Hed
J= G-C Pattern ©o}2.8¥ #7& FH3}. 4-
META g3 84, =A, Xo} 5o & H2Ad &
7HA Fz3e) AFA, ©AR A F2l Sl AL
£33 QT Q7|8 R 4-META AEAHAL
AHESHE AL AE AHECE HEE QA7 RE A
oz2x #x 31f9 FHFF ¢S FAFH 59
YEZHE HAEEAMH thrd] VRE JHE do /&
£31cH? . Dixon'®& M8 A Azte} 73 9
7= Z 7HAE cyanoacrylateE Q7182 3
st AskEete] 7o) Wl i Wgo] A
9] gl Qr)Re B3 e E AHer By} 1
U} cyanoacrylate™ 1ol thik QP AI S <13
A ate] 77 W AR A gk

g3 A7IAFY ATFE FE o|AdF vz
e Z3hE| o] 9lom o7 714 #3171 &
o & A7t 5Ash] W 2 dATelre ¢
2 G2 A7AE Aol 1719k B2 AF HA o
A B F2A WY A 9¢S 2P

[o]

° 8 9 W fe
N

X



ool 30U HEEY7| 2 AZ, 2AAC
I. @7z o e
1. NERI

A2% ety FE95E A (Model WHN-1,
Hasegawa, Japan)¥ 434l (Model HPF,
Hasegawa, Japan)< o] Fig. 13 Z°] 34 7}
3l 29 24§ Y5t 60x50%20mme 24
Z1A R FAZE At 40mmrt HEE A7
3.85mm, Zlo] 9mme] H g Al FE& L4l
(Machining center, Model number ECOMIL-
65V, Hwacheon, Korea)2.2 43ttt o] UAlE
ol positioning postE ARt o] F LTS 9
AN T torque controller ©| &3} 10N - cm#&
ZA. 44 TA9 A LE 95t AA
3mm, 2°] 36mm¢| Z}xg 35 (Degussa,
Germany)< 5 9% Aol AAAAH AZ2F 3d
< T O F24 G422 nlRAct. 94
d 292 positioning post2HH #2|3le] EHUR
&, A%stn. A48 F32(Stabilo G, Degussa,
AG Germany) 2.2 F2314th. F /1] 483 94
barg 7H A S Y U8 F23817) sl
133 YA F27] (Globucast, Krupp, Germany) S

Test
cylinder

Referance
cylirder

O I

Metal base

Fig. 1. View of stage 1 : As a split cast.
(All dimension in millimeters (mm).)
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Fig. 2. View of stage 3 : After fabrication of soldering
block. (All dimension in millimeters (mm).)

Fig. 4. Intercentroidal distance and global distortion.
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Fig. 3. X, Y and Z coordinate system of reference
cylinder.

Table 1. Measuring stages

Stage 1 As a split cast

Stage 2  After 24 hours application of indexing
material

Stage 3  After 1 hour fabrication of soldering block
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Table 2. Symbol of measured data

Al Acrylic solder

PI  Pattern resin Indexing distortion Value difference between stage 2 and stage 1
Z1  7-100
AB  Acrylic solder
PB  Pattern resin Block distortion Value difference between stage 3 and stage 2
ZB  Z-100
AT  Acrylic solder
PT  Pattern resin Total distortion Value difference between stage 3 and stage 1
ZT  Z-100
Hyog 24 i} 1. SAZHIHEY
. o744 Y 9E SN HE X V.29 X, Y. Z)E
obehe] Falo) ofste] Axbated 23 A7 L A

A% WAL AS DAL ZIZAT SR oy 9g 24209988 Palm Table 45 2ol
of e NYLE TUHY 349 FUHAN A oaan
£ 9138 Table 322 UehgTh '

Intercentroidal linear distortion(ADS)

=X+ Y 47 XY+ 7

Table 3. Mean and standard deviation of component displacements (mm)

AX AY Yav/

Mean SD Mean SD Mean SD
Al -0.014 0.015 -0.003 0.008 -0.019 0.018
PI -0.005 0.011 0.007 0.015 0.004 0.029
Z1 -0.011 0.002 0.003 0.009 -0.041 0.047
AB 0.010 0.010 0.005 0.016 0.083 0.152
PB 0.016 0.008 0.012 0.022 -0.243 0.046
ZB 0.019 0.006 -0.005 0.014 -0.004 0.258
AT -0.004 0.015 0.002 0.006 0.064 0.169
PT 0.011 0.016 0.020 0.027 -0.239 0.062
ZT 0.008 0.005 -0.002 0.013 -0.044 0.234

Table 4. Mean and standard deviation intercentroidal linear distortion (mm)

Range

Mean 8D min. max.
Al -0.014 0.015 -0.028 0.011
PI -0.005 0.012 -0.014 0.015
VA -0.010 0.003 -0.013 -0.007
AB 0.009 0.010 0.003 0.021
PB 0.016 0.008 0.004 0.024
7ZB 0.018 0.005 0.010 0.025
AT -0.005 0.015 -0.019 0.014
PT 0.011 0.016 -0.010 0.031
ZT 0.008 0.006 0.004 0.014
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Fig. 5. Comparison of intercentroidal linear dis-

tortion.
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Table 5. Duncan’ s multiple range test results of comparing intercentroidal linear distortion of three index-

ing materials
Acrylic solder ® p Pattern resin® p 7-100® P
Al vs AB S PI vs PB S Z1 vs 7B S
AB vs AT ns PB vs PT ns ZB vs ZT S
AT vs Al S PT vs PI s ZT vs ZI S

s ; significant difference, ns: no significant difference, p<0.05.

Table 6. Duncan’ s multiple range test results of comparing linear dimensional change of three measuring

stages
Indexing D Block D Total D
distortion distortion distortion
Al vs PI ns AB vs PB ns AT vs PT ns
Z1 vs PI ns PB vs ZB ns PT wvs ZT ns
ZI vs Al ns PB vs ZB ns ZT vs PT ns
s . significant difference, ns: no significant difference, p{0.05.
Table 7. Mean and standard deviation of global distortion (mm)
Range
Mean SD min. max.
Al 0.031 0.012 0.013 0.047
PI 0.032 0.008 0.020 0.042
71 0.048 0.040 0.013 0.114
AB 0.140 0.088 0.021 0.262
PB 0.245 0.047 0.182 0.292
ZB 0.217 0.092 0.093 0.338
AT 0.143 0.093 0.024 0.265
PT 0.242 0.062 0.146 0.307
ZT 0.189 0.115 0.083 0.379
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Table 8. Duncan’ s multiple range test results of comparing global distortion of three indexing mate-

rials.

Acrylic solder ® P Pattern resin® p 7-100% p
Al vs AB S PI vs PB s Zl vs 7B S
AB vs AT ns PB vs PT ns ZB vs ZT ns
AT vs Al S PT vs PI S ZT vs 71 S

s ; significant difference, ns; no significant difference, p<0.05.

Table 9. Duncan’ s multiple range test results comparing global distortion of three measuring

stages
Indexing Block Total
distortion P distortion P distortion P
Al vs PI ns AB vs PB ns AT vs PT ns
Z1 vs PI ns PB vs ZB ns PT vs ZT ns
Z1 vs Al ns PB vs ZB ns ZT vs PT ns

s . significant difference, ns: no significant difference, p<0.05.
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ABSTRACT

THE EFFECT OF SOLDERING INDICES FOR THE
DISTORTION OF SPLIT CAST

Dong-Wook Lee, D.D.S., Chang-Mo Jeong, D.D.S., M.S.D., Ph.D

* Department of Prosthodontics, College of Dentistry, Pusan National Unsversity.

The purpose of this study was to investigate the effect that three resin indexing materials had
on the distortion of split cast in the procedures of solder indexing and block fabrication.

The specimen had two cylinders and connecting bar. Two cylinders were a reference cylinder and
a test cylinder that were machined precisely and placed on metal base. The total of specimens were
30 and they were divided into 3 groups according to the resin indexing materials : Acrylic solder
® G-C Pattern resin®, Z-100°.

The relative coordinates (X, Y, Z) of centroids of both cylinders were measured by using 3-D coor
dinates measuring machine.

The value of indexing distortion was obtained after application of indexing material, and the val-
ue of the block distortion was obtained after fabrication of soldering block, and the value of total
distortion was a value sum of indexing distortion and block distortion. Intercentroidal linear dis-
tortion(/X 2 + Y'? + Z'25/X% + Y? + Z*) and global distortion (/(X -X)? + (Y -Y)? + (Z -Z)?
were calculated from data of coordinates of centroids at each measuring stages.

The results of this study were as belows :
1. The intercentroidal distance between the split casts was reduced by indexing distortion and
increased by block distortion.
2. The indexing global distortion between the split casts was smaller than block global distortion.
3. The intercentroidal linear distortion and the global distortion were no significant difference
between indexing materials.
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