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2 Aol AHE daoRe FUlolA Xt HA
A7A Yol AL EE= Arr Aas dao2e
Aeocast 3(Cendres & Metaux SA, Switzerland)E,
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AHEZ AR 3 279 7 54 AlEE alumina
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Table 1. Materials used in this study

Alboy MNeocast 3(Cendres & Metaux 54, ."i'l.'.'i1m:'r|.;||:||:|:'
Au 716% Pt 37% Ag 127% Cu 10E2% Zn L1% Ir 01%
Albabond (Heraeus Kulzer GmbH, Germany)
Pd 6015 Ag 2738% Sp 30% In 70% In 02% Gz 15% [r 02% Ru 02%
Eexillium L )eneric/Pentron, U.SA)
Mi 76% Cr 13% Mo 5% Be 18%

Sihcoating  Sihicleant Kulzer, Germany)
Sililink{ Kulzer, Germany)
Siliseall Kulzer, Germany)

Kesin  Dentacolor( Kulzer, Germany) Opaker A 30
Dentacolor| Kulzer, Germany) Dentin DA20

o)A = alumina blasting¥ Fo]& HAz5
silicoating ¢ ¥ A4 H OS2 = Dentacolor
(Kulzer, Germany)Z A8} tHTable 1),

1) 2EAHE M|z

T2UFE AZe7| flske] A7 Tmme| #% &
< Z Zo]7} 10mm7F H¥EE diamond cutter
machine(Buehler Co., USA)E AHE-ste] Atstg]
o}, AR HARE g, a8t $ Aed P
+ Neocast 35, €54 T52=2+ AlbabondE,
HAE4 AF02E Rexillium [IE ARSI 2
sttt WEA = A5S Ta82 Christobalite
(Whip-Mix, USA)E, a4 d52 HHASS &
=42 Hi-Temp(Whip—Mix, USA)E AM&-8}ch,
g mzs £2 2 2305 & Aa-maEg B2
= S 72t 2452 S8AIA sHdE A 2
solcth 2% A7 AEAIA &S AASH
.

HEQ2RE AAE FEAES 2D FAE A
AstaL W7 Tmme] Ankg EEo x5k #600
SiC AukA] AollA A-s-Aut7 (Polishing machine,
Buehler Co., U.S.A)& o]&sto] AslHo] A|HY
Zolof tjste] 2| zto] Er g Aupsilct, 1 & 2l
o] A4d F9E 250um YA+ 2719 ARt T EE
9 (Cobra, Renfert, Germany)2 Hi-
Blaster(Shofu, Japan)oll4] 5bar®] §&o= g4

Table 2. Experimental groups

Group

Alloyt Brand name) i.'rul._l_:l coating

Prec  Gold alloyiNescast 3) na
semi Pd-Ag Alloyt Albabend ) na
Base  Ni-Cr Allov(Rexillium [I) o
Semi-Gc  Pd-Ag Allowt Albabond ) yEs
Ed‘-r.‘*-_l.l NeCr Allev( Rexilliom [11) Ves

2T 23S T2 162, HHES T2 30x
59 alumina blastingdt & 233} 27|12 1027+

A& sttt

AgAd =2 dad S50l w2t a8aS Prec
, Pd-Ag¥hE -2 Semiwt, Ni-Cr¥=+2 Base
2 o] 208 ARESkaL, FHRAIX] Ni-Cr
T 1S Base-GHoE EEsl] 5749 AFLS
skolct, SEAIHS 2t 20704 F 100708 Al
o Aag, oAeS, HHAES 4 79 20714 9

AJHE A2 CHTable 2).

|o

c

ol

2z
ol ox

F

wol& AAIE EAFSE Semi-Gu-t TS
Bser-Gu-2 w0l A2k 918l DC/RF Magnetron
sputtering system(DVSE-43T, t5H56)< o)&
ato] 712%F 10-5 Torr, argon® 2mTorr, radio
frequency power 400W¢| ZANA 4830%7F



pure goldE ion sputteringAl# °F 3,000 A
(0.3um) 7S] B2k WA ALk

3) 2%l =4

g7 AlEE A7) e Be A
silicoating7t4d& A& % resing £A3+4 ).
silicoating< ethylacetate?! Siliclean(Kulzeer,
Germany) 22 A|HgE & F7] oA AxRsH1L,
SiOx-CE& AAA717] Y3t Sililink(Kulzer,
Germany)s &< °|&3st] =xsqt o &
Silicoater MD(Kulzer, Germany)el $JXA7]1,
program times fAad a5 EHES T2 2,
Bl S T2 300 H5o] 7FsAl7|aL Akso] B
W Aol 527 AFh 1 % silane$l Siliseal
(Kulzer, Germany)& 5= o]-8-sto] LaEaqict,

1 % opaques< Dentacolor Opaker A 30
powder®} liquid(Kulzer, Germany)S £28] 1 : 1
2 uykste] 72 o]8sto] silaneA 2] 30Ins O]
of Algt A F&AIH #H| Bx5190T o5
35317191 Unilux AC(Kulzer, Germany)°4] code
152 % 3 35 ok%lth Opaqued] $742 why
st 4, S8l 0.2mm7t E %5 oF¢ict,

13 W7 Tmme] Aeke Heol A2 54
< 93 A o] ¥l F29joll FAZ oF 3mm7t
Y% E dentin resin® DA 20 Dentin material

(Kulzer, Germany)< packingdtil, ¥sgat%ct

3 mm
¢ 10—
Dentin !
Resin Metal Hod Casted T mm
Opagque Resin

on Silicoated surface

Fig. 1. Design of test specimen.

(Fig. 1).

o] Sha=H Aoty 2l Al
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Fig. 2. Setting of UTM and resin veneered specimen
for shear bond strength test.



(Stereomicroscope, AO, U.S.A)X} FAAIE 0|7
(JSM 5400, Jeol Co., Japan)E AMEsto] 231
ch,

S alumina blasting¥
silicoatinge Al¥stal HFl0 &2 At AP0l
A degh A2 & A RIEE 714 FE5A 0l A
A EE Precito] 64.51+1111Kg/ar® 714 &2
S B3al Basewt©] 62.77+11.23 Kg/ar, Semitt
0] 58.97+9.20 Kg/er® gt HAoH:, 7 ko=
G0J3t 2to) 7} Y1ITHP)0.05).

A4 vHES oA alumina blasting@}
o 10]& Az —5}7\]0}—/ aﬂx]

N

81hcoat1ng~ Al

RS 3t 7329} silicoating Aofl &F 30004 £
= o] }ﬂ_‘g /\]oﬂ kel EﬂX] X—]XT—O ?S]— Nol:,7—7]-/] .lﬂ
o ASAF =] #sk= Semit 58.97 Kg/enoll Al
Semi—G+ 49,21 Kg/ar® 16,6%2] ATAE 45
(P<0.05), Basewt 62.77£11.23 Kg/aro A Base—G
T 51.86+15.10 Kg/eroZ A] 17.4%%] A=

2E5(P0.01) HERRof, Hrld 7HAE flsl wole

U
AzS Alggetar glA A2 Ae AL Ee At
AWES e & o U tHTables 3, 4).

Table 3. Mean shear bond strength(Kgf)between
metal and resin

{Unit | Kgfenl, n=20)

Twpe of Meam ‘:'.mr!md r!.rlgl.-
Lroups  Dewiation
Prec Al 1L1] 70-8150
Semi sRa LR 43.10— 7500
Semi-G 4821 133 AR I0=7T.30
Hase BT 1153 44, 70= 8510
Base-G 5186 1510 2590520

T Fol HFAIYE Semi-Gt ﬂWL
77.30 Kg/ar& o] 1@4&0 Semie] BE
d AHET O 52 Ag APHEE Hol= AME
AN HAFE T2 Rexillium 1IE ARE-SH A3
T ST GA| Fol A F(Base-GH)F
ol 98.20 Kg/aw= A A|H F 7P w2 At 4
FREE Hol= AJHE QI3ItHTable 3).

fll

il
(Stereomlcroscope AO, U.S. AT} FAAIE
(JSM5400, Jeol Co., Japan)& AMH&-ate] et
7} Table 5, Photos 1-1-3} Z-2 ot 9FARS H YT},

Prectt ¥} Semittol A= AE AlH HFo|A 7|4
F40 2 HE Dentacolor Opaque resin®| BFg]| =&
T HYAS HtHTable 5, Photos 1-4), ¥,
Based oAl = 75%%] Z-$-ole 714543 Opaque
resin Ato|9] AHol|A ool dojyutar 25%2] 75
o= 7|AF<4-Dentacolor Opaque resin Ao A]
o] apdo] &b FAE B tHTable 5, Photos 5-
6).

FO| A& & A AlYeE AddtolAle] gt
AFAL Semi-Gtol| 412} Base-Gitoll A+ 95%0]
7350l A Fol& A2} Opaque resin Ake]2] AH
oA ohdo] dhAstett v Base—Gol A& 90%

Table 4. Duncan' s multiple range test for bond
strength : Kgf

Group Prec  Semi Semi-G Base Base-G
Prec - NS b NS **
Semi - * NS NS

Semi-G - w NS
Base - *

Base-G =

** _ significant at p<{0.01, * ' significant at pb0.05,
NS : not significant

— 107 —



Table 5. Two—way ANOVA and Duncan’ s multiple range test for variable : Kgf

Fallure Site Preg
Metal-Upague 20
Metal-Grold Coa
(old Coat-Metal
Inside Hesin

Mixed! Metal-Gobld-Resin

O] Aol 71 A adat 5ef A2k Afojol| A uHd
o] HrAIE} A HTable 5, Photos 7-10).

il Ao AAR| 9] MAto|Lt B
g 4ds] A 4= gl ??_7’“2 7FA] 91Tt
1 olf= W ArdR|ofek= Ao Aol F:
TxEo] EAeka # A AA| = Ak R|okeks 11 AR
U A0 Afolde] 917 wigo |tk gl A F3
(resin veneered metal crown)2 +7+ W9 A7|%
o] W3kt 7Fwo} Aodx|otel SABE AuAL 31
Zk3zofo gttt o] & Qo) et AUAdS Sl U
O] F& F2A|9] QHof AAR|ofe} T MO |
A& AR = 22 A

A2 2L g T 24, A, 94, F4

A B Al Slojd Fdhaol 7}%}’ oAl
upehA] Aol A 7H wol AREEAL ek 2ol H]
W FYFS Ak A3k FRGOR Pd-Agtt
Ni-Criigo] Asle] 224, 2%, $4 A4 5

of glojA] FEE A 4 ol 2214 49 7)
Aol 9tk 22t Pd-Agtt Ni-C
o] UL U] WY AR A FEBOR A
2 o) AN e F4e) Mzt elsof 4
ul% EARE oplae. o) sdds] $istel A
A%y 239 7S colloidal gold2 4% gold
metal conditioner® Z=EstAY, & HZ(gold

electrodeposit)?] &l tigt A-L7Fs2glont #xl

=

Critae 1 A%

Semi=le Bise Base-(G

20 15

e

18

A7 2 IHResin Veneered Metal)2] 7% o]of =
o A7t B S Aol ot Ao Ay Aup=
v g4 tigt FHzko] T A% S8 Alv]

oX.
tlo

F5ot Al
3 1001] 42 Mg wlelo] d0]
VR BT TR, VAR 0
b* 3k 50 AEAGTL AT Arurt Z71ete] 1
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A g SR, T v, TR ol
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o, o= 7 WollA =W Qg WY 38
AN A G713 545710 RS gtolEral gt
T} 12,20
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3 silicoating &4+ Eoll whet Z2gHe o o
29] z21olE Hole|, Peutzfeldt®} Asmussen219
=8, e Cr-CodtaollA A tigh
A AJolg HiIgh v Qlr}, Twesmes 9] Hi
of 2Js}H Ni-Criha. Ag-Pd¥a, a8 <22 2
P} dobH S Hasglon, 4l T2 Ni-
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5UEED Y 2 AoE ey T olR2e
Al AaEghaol ol o ket vAaEE2
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Hsto] T_:L?J%O] ] =t Rt 23E st
e, o= Siox-C5 3Fek4 ¢l @@e o= a5
AeFE 9] ot Jej7t ga7toll T2 sandblasting
of oaf FA4H FHY A=t a9 Ao et of
gAA B A4 3452 H 2 2 AT E Hol

7] wfizolefar Harsteirt,

u 04—‘[L01]A1L Pd-Agt Ni-CraollA a439
A2Hgold coating) A 2)F #1713} 557+9] 3
E% doti 7] ffete] F45EHS 2560ume] kst
F0l 522 sandblastingdtal silicoatingdhi, T
TorE 7 AAS A o T(Ag), Pd-Agth
Ni-Cr ¢&&9 Ad+a ¢ sandblastingiﬂr
silicoatingAg|& g & mE AJHo| HAS ZAgt
o, 2% Y olA 752 Sl 5t thermocycle
—4 e ot 71AH At 7JE7P ‘)’Omj ElREy
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E TL]-‘E.]-‘S]—OZ] bl v o pus H 2
o} S BRI
2 AgoM= < alumina

AdTEollA Ead A & AR 714 FE5AF
o]o] HHA = Prectto| 64.51+11.1 Kg/ar@
7H =2 g B3A, Basewo| 62.77+11.23 Kg/
art, Semiw©] 58,97+9.20 Kg/ar®] 74 HFont,
7y kol frelgk Akl 7h glAThP>0.05).
S vAESE ZollAl alumina blasting 2}
silicoatinge Ald & Fol& H2kE o] ¢t 7l
AR 3t 799} silicoating Aol 2F 3000 A (0.3um)
FA9 Fol& A2k AR T A A o A
7+e) Hot A A 7= 0] MSk= Semiwt 58.97 Kg/
arol A Semi-Git 49.21 Kg/erZ o3t A4 =
UAE(P<0.05), Based 62.77+11.23 Kg/aro| A
Base—-G+- 51.86.77+15.10 Kg/er* &2 JA] F-9J3t
AT Za2P<0.0DUERe, Al 7HAS 9

3 sl Ak AlRsiaL il e Al A
92 A AAHES HYS 4 o SItkTable 3,
4),

T Fol& AzRS A3t Semi-G A=
HAAPAEE Kol A=

L AEE 9ict (Table 3). E3t HFZE &
Rexillium [ITE AMHESH AETE SollAE GA| Fol&
712k A8 2 (Base-Ga)F oA 25.90 Kg/ar= Al
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Photo 1.

Photo 2.
Photo 3.

Photo 4.
Photo 5.

Photo 6.

Photo 7.

Photo 8,
Photo 9.

Photo 10.

Explanation of Photographs

Fractured surface of Neocast III after shear bond strength test of resinOveneered metal
specimen, The substrate metal specimen was alumina—blasted, silicoated. After silicoating
Dentacolor opaque and dentin resin was built, and thermocycled. The opaque resin was
totally detached from the metal surface.(x15)

Same specimen as Photo 1.(x 200)

Detached surface of Dentacolor opaque resin which was previously applied to Neocase II1
substrate metal shown at Photo 1.(x15)

Same specimen as Photo 3.(x200)

Fractured surface of Rexillium III in mixed pattern after shear bond strength test of resin—
veneered metal specimen. The substrate metal was alumina—blasted, silicoated. Dentacolor
opaque and dentin resin was built, and thermocycled between 5C and 55%C. In this case the
failure pattern was mixed(substrate metal-opaque resin interface and opaque resin—dentin
resin interface), (X 15)

Same specimen as Photo 5. In the left half of the photo, opaque resin—dentin resin
interface failure site was observed and in the right half of the photo, substrate metal—
opaque resin interface failure site was shown. (X 500)

Fractured metal surface of Base—G group after shear bond test. Failure occurred at metal—
gold coat interface, which is characteristic failure pattern of Base-G group.(x15)

Same specimen as Photo 7.(x500)

The failure pattern was mixed in base—G group. Failure occurred both in substrate metal—
gold coat interface and opaque—dentin resin interface, (X 15)

On the detached resin, electrodeposited gold was observed. The gold coat was detached

from the substrate metal of Base—G group. (X 500)
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=Abstract=

EFFECT OF GOLD ELECTRODEPOSIT ON THE BOND STRENGTH
BETWEEN ALLOYSAND VENEERED RESIN

Prof. Hong-So Yang, D.D.S,, Ph D. Assistant Prof. Yeong-Joon Park, D.D.S., Ph D*

Dept. of Prosthodontics, Dept of Dental Materials® chonnam National University

The purpose of this experiment was to determind whether the gold e ectrodeposit on Pd-Ag
and Ni-Cr aloys influences on the shear bond strength between veneering resin and silicoated
metal surface. All the metal specimens were sandblasted with 250um aluminum oxide and
followed by silicoating and resin veneering.

According to the metal surfacesto be veneered, experimental groups were divided into five.

Group Prec : Gold dloy without gold coating

Group Semi : Pd-Ag aloy without gold coating

Group Base : Ni-Cr aloy without gold coating

Group Semi-G : Pd-Ag aloy with gold coating

Group Base-G : Ni-Cr aloy with gold coating

All specimens were thermocycled 1,000 times at temperature of 5C to 55T . The effects of
gold electrodeposit on the shear bond strength between resin and meta interface were measured
and fractured surface of the resin veneered metal was examined under the scaning electron
microscope.

The following results were obtained
1. The shear bond strength between resin and metal was 64.51+ 11.11K g/ in Prec group, 62.77

+ 11.23Kg/ent’ in Base group and 58.97 4 9.20 Kg/err in Semi Group. There was no significant

difference among the groups.

2. The bond strength in groups Semi-G and Base-G decreased about 17%, compared to the non-
gold-€electrodeposit groups(Semi, Base).

3. In groups of non eectrodeposit(Prec, Semi, Base), fracture occurred at the interface between
aloy and resin, while fracture interface was observed between gold coating and resin in group

Semi-G, and between metal substrate and gold coating in group Base-G resp[ectively.

Key words: bond strength, gold el ectrodeposit, silicoating



