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Fig.2. Wax pattern positioned in casting ring



o glth.

B B ol T g bl RS B
g o] B EmE 2 FIEIC BERT FEE 1
e 4eY HEHH 5 BEkE BEBEE, ¥EERe
BAS, ERSBASE AR sty BRAA i@t
METHASS BFT o] BHBES BHE #78
22} g,

o] #Eigtkel IT P B Aol 73 wlsk 8l
o}, Asgar®& IREE moke) MR o w SEiEME] %
Waee] LEM-S £ 2, Phillips® & ikt
3 BO-e FHE 9 Yk Anderson-& 1.9] FigEel
A EREFESE EHS SEHRE VT2 3
2, Smith 8 3¢ FEELBELo2 KWEHI &
LEd B4 Wy Yomis?E H£&BEe, #
H1eBad, FEELBAEY S8ME A= HESHA
a2, Preston, Berger®® 5-& spring A" 47 coil &
FIAEte, Eames, MacNamara® 52 razor blade &,
Nielson, Shalita?® %-& wedge &, Asgar, Arfael®
& HA xoke] design &2, Vincent # 2 AL
nylon line & cylinder 2o}k fiflle] Zo}4, Howard
5+ 441%8 nylon line 3 [EH] gauge wax & o] &
& Mo = 7 Stk WRT 9 ok

F#%+ Howard 59 AL BIE, BRI K HR
o FEAA S (Fig. 1). EFHEE BEGFRANA A
Ha = A4S FEEs REslr) sistd 6
e WAAeS RS SHEHS HERHT vt
<7 MRE dglle] oldl #st wholzl.

F_E BRHE

B R RS2 e WHAAEST de] 24
=] 2. ¢} = Vera Bond, Rexillium I, Unit Bond, Fine
Bond & R &BA Lo = HEsld L, RE&BELoR
£ Degudent G &, BELBAELLEL JP. 25 &
gt A4y FHERS A= i #B5isd e (Table
1).

#H - =& 1.5mm 9] gauge wax 5 57 El?’f?ﬁ.

2aEx, 2 HAA Y9 BETE 120° A
ol 2 Hofl Aol 10mm o] =7 HE AF9 7?%
nylon line(Table 4)2 67] A4 4] = 1.5mm &
gauge wax® HEARS Al ¥ # crucible formerd] ElE
8F4l v} (Fig. 3). mylon line2 zF»] 20 14 Micrometer
2 AEE WEsY o B Y EEREEE BHSY
t}(Table 4). #Zst71 #Fijel #8FS debubblizer ¢l 30

Fig. 3.

BHEd 2T F ol E 2ALHA B B2 BEA
Ztl. casting ring AE o = asbestos 148 %% ring
BAlA < 2.5mm FA FEEL o}E, Bl 30 @k
2T % FEK S04 2050 kgt #BRY B
B3#A el ring o) el dot & MRS o
dot 7} nylon line 3} F2& 7Fd] =olA 3z, &
#5 o] dot7} cradled kS MstEE &4 ch(Fig.
2) (Table 2).

fa#tF el Biovest & R &R #R 2 0.
189 BAKHE 30 85 B&35+x, vibrator ko4 15
B Bastd fRE BRET % mEstyd .

JEH R ring 2 10—12 B bench-setting A] 7 2.5,
Bgslks] giel ringdtez JHE MEHE T o
3, ring¢ & 44 55 2A4E # =R BR
el det.

Table 3<fj4 &} o], BEY BHRMAN Y2 305 5
ok 400°F.¢] o]2A ¥ #% 2 EEEAA 304 AH
A Tl FEEBAEE 1A 30 LFL, HS
Beads BREBASS 1M 5 449 ERE
EE7kzl Bis@slgd el (Degudent G, 1350°F. : J. P. 92,
1450°F. : Vera Bond, 1550°F. : Rexillium M, 1800°F.
: Unit Bond, 1700°F, : Fine Bond, 1500°F.)

o] B4 Z7Z heat soaking 3+ #% Vera bond &
acetylene ¥} B3R, 71Ele] &4 propane 3} BFEE
FIASEE =4l # gEslden, £ 443 37404 &
FEsHgl wh s 16,2420 gk B G4 Bl BAA R
Lo, BMEHNE ring 22 B8 REStY BERGHES
2 cleaning 3}4 t}(Fig. 4).



Table 1. Alloys used in experiment.

] Degudent G J. P. 92 Vera Bond | Rexillium II Unit Bond Fine Bond
Category precious semiprecious nonprecious nonprecious nonprecious nonprecious
Main component Au.Pt. Ag.Pd. Ni.Cr.AlL Ni.Cr. Al Ni.Cr.Al Ni.Cr.Al
Hardness 195(V) 185(V) 225~245(B) 240(B) 235(B) 380(V)
Yield strength 470N/mm? 70, 000psi 121, 500psi 58, 000psi
Elongation 9% 18% 7~15% 9~12% 5~15% 3.4%
Melting temp.,  1936~2110°F. 2200~2350°F, 2450°F. 2425°F, 2400~2450°F. 2430°F.
Beryllium no no yes yes yes yes
Manufacturers  Degussa Inc.  Jensen Ind. Inc. Alba Dental Inc. Jeneric Ind. Inc. Jensen Ind. Inc. Gusui In«

Table 2. Standardized mold condition.

Gauge wax diameter 1.5mm
Casting ring height 38.1mm

inner diameter 30mm
Asbestos

Debubblizer

Investment

Liquid/powder ratio
Spatulation

Setting time before casting
Water-soaking before burn-out
Burn-out

Torch

Burn-out furnace

Casting machine

Each weight of alloys used.
Digit outside micrometer
Vernier caliper

33.2mm X 0.7mm

one layer-wet

ends of asbestos located 2.5mm from open end of ring.
Type N. size 1. Kerr company.

wax pattern dipped in debubblizer during 30 sec
—dry with gentle air blow

Kerr company.

Biovest

Dentsply company.

18cc/100gr. in full strength.

hand spatulation-30 sec

spatulation on vibrator-15 sec

10~12 hrs. (overnight bench set)

5 min,

two heating cycle.

S-S company.

Jelenco company.

4 turns.

Kerr company (centrifugal)

bgr.
Mitutoyo MFG. Co.
Mitutoyo MFG. Co.

Table 3. Burn-out and casting procedure.

Degudent G. J.P. 92 Vera Bond | Rexillium [I .| Unit Bond. Fine Bond.

Gas (+ 0y propane propane acetylene propane propane propane
First heating cycle at cold oven — 30 min. to 400°F.
First heat-soaking 30 min.
Second heating 1hr. L.shr- i —

cycle to 1350°F. to 1450°F. to 1550°F. to 1800°F. to 1700°F, to 1500°F.
Second heat-soaking 1 hr.
Quenching after 5 min.
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ERA BB #EghdA giEws A 223 &
#= AFE Alz(Table 5), Vernier caliper & I
Aol WESd o F 9 EEFEE: EEsdc
(Table 9). °

Fig. 4.

Table 4. Diameters of nylon line

(20 measurements at each diameter)

Nominal Mean i S.D.
diameter diameter
(pm) (pm) (pm)
400 407.15 0.024
370 374.65 0.033
340 343.90 0. 025
280 286. 95 0.016
230 234.30 0.025
170 171.10 0.015

Table 5. Completeness of casting. : number of
complete castings of the alloys at each

diameter.
Diameters (um)
alloys

400 | 370 340 | 280 230] 170
Degudent G 3 3 3 0 0 0
J.P. 92 0 0 0 0 0 0
Vera Bond 2 2 1 0 0 0
Rexillium 1T 2 2 2 2 0 0
Unit Bond 2 2 1 1 0 0
Fine Bond 0 0 0 0 0 0

B=E RBAH

g3ksl7) 3ol nylon line & Micrometer 2 %% 20
FA AMoAA L PHE) BEEREES ATt RERE
£ 400, 770, 340, 280, 230, 170¢]2} &}¢ c}(Table 4).

% & BHAEEY SHEBd4 BH3 S5
9 A4E Ale] Table 59} 22 HERE qdglcl. ¢] data
2 Wilcoxon’s test!® & 178l £%& X Bo] v}&E 67

Table 6. Test of completeness of casting.(comparis-
on between alloys at each diameter)
(1) 400

Vera |Rexill- |[Fine [Unit
Bond) iumII| Bond Bond‘ J.P.92

Degudent G N.S. N.S * N.S. *

J.P. 92 * N.S. N.S *
Unit Bond N.S. N.S. N.S.
Fine Bond * N.S.

Rexillium I N.S.

N.S. = no significant
% = Significant at the 5 per cent level

(2) 370

Vehand el Bond Un]l?fond] J.p.oz
Degudent G N.S. N.S. * N.S. *
J.P. 92 * N.S. N.S. N.S.
Unit Bond N.S. N.S. N.S.
Fine Bond N.S. N.S.
Rexillium [[ N.S.

(3) 340

Vell;(lmd R(ial)x(rlrllllll ‘Flrgond]Unétond J.P.92
Degudent G N.S. N.S. * N.S. *
J.P. 92 * N.S. N.S. *
Unit Bond N.S. N.S&. N.S
Fine Bond N.S. N.S.
Rexillium T N.S.

(4) 280

VelgzndER?ﬁrlllqlm FugondiUn;Stond‘ J.P.92
Degudent G N.S. N.S. * N.S. *
J.P. 92 * * N.S. N.S.
Unit Bond N.S. N.S. N.S
Fine Bond * N.S.
Rexillium [ N.S.




(4) Unit Bond

(5) 230
Vera |Rexill- Fine  Unit !
Bond' jum@l] Bond! Bond J.P. 92
Degudent G N.S. N.S. * N.S. %
J.P. 92 #* * N.S. N.S.
Unit Bond N.S. N.S. *
Fine Bond * *

Rexillium W N.S.

(6) 170

Wera [Rexill- Fine |Unit

\ Bond! ium[I] Bond Bond! J.P. 92
Degudent G * N.S. * * *
J.P. 92 N.S. * N.S. *
Unit Bond N.S. N.S. N.S

Fine Bond N.S. N.S.
Rexillium I

Table 7. Test of completeness of casting. (comparison
between diameter at each alloy.)

(1) Vera Bond

. " Diameter
Dlamet%r |
| 170 | 230 | 280 | 340 | 370
400 #* % NS NS NS
370 NS. NS NS NS
340 % NS
280 N.S. N.S.
230 *
(5) J.P. 92
Diameter
Diameter
170 [ 230 | 230 [ 340 } 370
400 # NS. NS NS. NS.
370 % NS NS NS
340 N.S. NS. NS,
280 N.S. NS
230 N.S.

(6) Degudent G

I Diameter
Diameter Diameter
Diameter | 170 | 230 | 280 | 300 | 370
170 | 250 | 230 [340 | w70 400 # % % NS NS
400 * % NS. NS. Ns. 370 * % # NS
370 * % NS NS 340 #* % #*
340 * % NS 280 % *
280 #* 230 N.S.
230 *
(2) Rexillium 1 Table 8. Test of completeness of casting.
(comparison between diameters over all
Dimeter ! Diameter | alloys.)
1 2 " —
| 170 | 230 | 280 | 310 | 370 | N
400 NS. NS. NS. NS NS, Diameter
370 % NS. NS NS | 170 | 230 & 280 ‘ 340 ‘ 370
340 N.S. N.S. NS 400 N.S. N..
280 N.S. NS 370 N.S. N.S.
. 230 N.S. 340 N.S.
. 280
(3) Fine Bond 230
Diameter l Diameter 2 nylon linedll Al #& &&Me ZRB) Jdt AE
J 170 l 230 I 280 ‘ 340 \ 370 5%—0’] Eﬂ?ﬁ{ﬂ]‘i ’Eﬁﬁﬁ}ﬁ‘;}(Table 6)-
700 " * * NS - NS FeFEE 400, 370, 340, 280, 230 o4& Degudent
370 NS. # NS NS Gt Vera Bond, Rexillium II, Unit Bond 9} & #%
340 N.S. % NS BEEs] g9l e}, J.P.92, Fine Bond = £ R EZho]
289 N.s. NS 9loitl. Vera Bond, Rexillium II, Unit Bond & 67
230 N.S.

o] nylon |4 2% EREDE] dalch



ohg, o] M2 WY el % HHEA9 &
&&4 6M2 thE A &4 712 nylon line o] ZEH
VG FFA 2 9 EA B RES A FH(Table 7). o1& iﬁﬁ
e 2= 54604 nylon AFold] EREEL] ol A E
HgEsksl vk (Table 8).

gEismme) o] & Vernier caliper 2 FllstH 2
35 2 EEEREEE HEstd e (Table 9).
o] o]l & Degudent G ¢} & A&

& piEstd ek (Table 10).

HRER] dv

FME BT Y ER

Eden® Boff 9Jslwl 19777, RN Wk TR
£ Haor 78 BEANA FReBSS FHIAL
e 20%, BREBAEET FANE = 5% I
7b @ B dolAd BAE P HTBES M
ok et Hycty @b ol = FREBAL] BEL

Bosst 1 REEANA el 7k2) BRER] A4S ¢
# &= gk &, kEELBASS BE&BEAeEt 2
YRRLEES] o, & EEA BLEe] 44 4714,
R UG H B (R oF Bk, UkiEe) e, &R
&BO) ke kst overheating 3 7] 497
wgammno) EFol AW, HEH o7k el 4
NA BEE go) H& S 9\151- v Zeht BEEEAE A
270~310(Vickers hardness)8} =& #{ES 7FA 2 gl2
o, ol & 260'\’3004 FHEA ) ‘:Lﬂ-: BT BIES

WSk v) frahed 101020 gstA v BaFEgEe] ¥ET
laM, ol d HBel 5 Riyste £HS A=

HHEEES 80% Lk ERel FIAstZ glx & 44
2=

X BHHE % 2B A 3E4 SERE o
TERRMEMEL HolA Gl RSt o8 b ERA
AAR A gz, {REME 0.170 14 0.400 mm
9 =% 7}& nylon linedl #AolE wEstesl o

o] %t wol 44 ¢ gon,® = sk nylon

“Table 9. Length of casting: length in millimeters of castings obtained for each diameter with each alloy.

Diameter (um)

alloys

Degudent G| J.P. 92.

| Vera Bond ;Rexillium il l Unit Bond [ Fine Bond

400 x 10.00 3.77 9.82 7.42 9.7 7.99
S.D. 0.000 2.632 0.312 4.469 0.520 2.517
370 X 10.00 2.35 9.77 9.55 7.3 4,48
. S.D. 0. 000 1.116 0.393 0.785 4.677 4,547
340 X 10.00 1.83 9.39 7.18 8.74 4.26
S.D 0. 000 1.467 0.787 4.884 1.945 4,150
280 % 7.98 1.29 9.23 8.10 4.79 2.27
S.D. 1.211 0.431 0. 689 3.291 4.600 2.431
230 X 0.05 1.36 5.55 7.72 5.93 0.66
S.D. 1.526 0.613 1.984 2.045 2.480 0.579
170 4 4.03 0.38 1.85 4.4 1.72 1.24
S.D. 0.572 0. 658 1.263 0.027 0.485 1.316
“Table 10. Test of length of casting: comparison between alloys at each diameter.
w Diameters(um)

Alloys compared 400 370 340 280 | 230 170
Degudent G and J.P. 92 * * * * * *
Degudent G and Vera Bond N.S. N.S. N.S. N.S. N.S. *
‘Degudent G and Rexillium [[ N.S. N.S. N.S. N.S. N.S. N.S.
Degudent G and Unit Bond N.S. N.S. N.S. N.S. N.S. *
Degudent G and Fine Bond % * * % B3 *

N.S.=no significant
% =Significant at the 5 per cent level
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line & MiAle] A —Effe] ohiel & jRfBE M|y, &
2 FHetke] wod, WA e HW o
BT EmRY (CESE, =T nylon linest HHEl
o) (rERAMRY IEREMEC] BUn® WAEREe) waclm B
ERch ol EpE HREE] WREAYAE o
o EEEWAT BMAAEE e %5 He
2} 4 2t

2 IR WAL SEE JudE dod 5 Y
EXE @waistd Bard £80) line & v} 2514
90°7EE 34T Ty BESAE EYs. ol B
MRES S5 B 540 BBk st 85E
BT Aoe WK 20]% coping 8] HEE 2 <
2Rl

Howard®2 2.9 HEEBelA B AR 90°
AEL HETE BEREIY o K EEE £4 1200/
B Y MR #EHETE Bwshdch ol& 6719
nylon line o] =72 {&ffdlA HiEgEd  A=EEF 3§
7] Aol fAeh(Fig. 1 ZR).

it KM 2BEABY BEMN KB o
£ A8t B 984 zEE o

Vincent= 2.9 HFHR@AANA 7P T8¢ EX
= #IPo et s9l s, Howard-= MEEe] &
ol HEE vAAPn SGd. K BROAE K
o] A7) e &% HHSIAY A Ed A 5g
A8 H&s #HASEe, = AL HMEY -
ring #Higell FrH dot & FiAste E— (B %
wetg ow (Fig. 2 2R), 5K HiE%9 cradled)
= FA—37 @ FobA kst o Tl i
3 REE GX got A4Rcl EHENE 24 9}
7] 9EA = S5 TAE Y 5 Jdov -7
heating o] ¥ x| goma ol & fEpksls] 43 FHEe
EEEHE BmA vl kel slek webd, FEEBA
& SEH BeBASR I~2E o 64 Sgss
7)&0] ?D}-. 11,12,16,24)

e gtE-2 superheat o LA £AF o1 2 1
1}, superheato] Qa4 &BS ke AX & 8
Ak BEZF ol £BRY EERSC B §lolA
N HEE AR, REEEE £k -
Toll whekA shA RaEbeh

a8y, HEEE #H—3 heating 2 3§17 % ind-
uction method & 2717F RulgEsle &B BEEUREE
T ToB MRS £t/ 9ol superheating ©]
57 4rh '

back pressure & vent & {HHT oz Fd $1= 9

S}, vent& ¢33 chill set & fEA3FF. Rawson
st 2817 % ol WA ERT v gleos, Wight 4+
24 ¥% FELBEY SEE BEL AL TR
Sl I3t WA, vent: 52 SEME oL
BEL BES st WHA Adol HRE BEES
phosphate-bonded investment 8] B % =% K
Al &olu] 549 BEREA A additional reservoir

= &o]7l& dpAul G #AE wu] REA
7l chill set = fEAZctm o),

2% 2EL A ring Alold] Fol: wER|
9 Frlv SERER obfd HEL YA gron
Sglvh. & FEel Ae MBS BMEE ventE RS
TR = Fgon), MRS ring o) F kol BEEES) 6.
5mm o] 22 BSRERj) MM E Fole] ventd &
#ell &8I o}

JEESEAESY A%, B2 EEdA phosphate-
bonded inhvestment &= £BRS chromium 3 A=
RiEstel ikt EES AAA wEe,20 o] o] &
S JwmA atec).

A BRAA = o] & @Filst7] ¢354 debubblizer &
s o, BRAAZ ol & HEMeE (FH
& Aolvh, EI BERA S RES HEMAE &G
oA &g v

* BEA B BEE&EC JMF & HESL 3
T v HEEE HESVT #FR BELEAS
Degudent G 7} o}& 7 e} @ A& &R} Gifthe] #
e & F dodeh 2, o] EiRguloe HEB
G&ol HIETEAGEc R 71T BF4, EELE
e B4BASY RiES BEUE Rez 4m=
Rexillium W7 74 B%% FfeBa Lol B
T & gk wEld, ol i IRHTIEER A4 BE
T WS o elok & Aol

BRE B B

%# < nylon line & st IEHMETRAALY &
HES ey Yty &E4BA4£< Degudent G., ¥
BE&Bae JP. 92, EELBESELY Vera Bond,
Rexillium I, Unit Bond, Fine Bond ¢ 3EiEsld £
et HER o RS BHHe gt
1. 5&B&4& o2 (AT Degudent G &) £iEko] A

d EFHSY '
2. FESEASS SEke RE&BEAELY Degudent



Gror 5% o, & ERE gk
3. EELBLE ST Rexillium M9 £k 13 &
#stgl o, Vera Bond, Unit Bond = # 2] w43t
el .
4, EREBEAS] P 92F HELBEESE &
o] Fx vl
(B X BBRARE KR B8R 39 F4 B
Wi OSRTEME BURdAl Zol BAizeElw, BEs Es
ot71A dednl mHEE BURd, HEMREE BE &
HiE HEd el HEX xHEBAE SENE #uR

ol A=Y )
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COMPARATIVE STUDY ON THE CASTABILITY OF VARIOUS ALLOYS
FOR PORCELAIN-FUSED-TO-METAL CROWN

Tae-Ho Lee, D.D.S.
Dept. of Prosthodontics, Graduate School, Seoul National University.
{Directed by Prof. Wan-Shik Chang, D.D.S., Ph. D.)

= Abstract =

To compare the castability of various alloys popularly used in Korea for porce-
lain-fused-to-metal restorations, author selected Degudent G as precious alloy, J.P.
92 as semiprecious alloy and Vera Bond, Rexillium [, Unit Bond, Fine Bond
as nonprecious alloys.

With nylon lines and gauge waxes, author made the wax patterns for the
castability comparison test. In the same conditions, wax patterns were invested,
burned out and cast.

Author obtained the following results from this study.

1. The castability of Degudent G as precious alloy for porcelain-fused-to-metal
crown and bridge was the best of all.

2. The castability of nonprecious alloys was less than Degudent G as precious
alloy, but their differences were not large.

3. The castability of Rexillium I[ is the best of all nonprecious alloys and that
of Vera Bond, Unit Bond had nearly the same results.

4. Semiprecious alloy (J.P. 92) was less castable than nonprecious alloys.
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