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Table 1. Materials used in this study

Products Components Mannufacturer
Alloy Remanium Co=Cr Bepo Co. USA
Ticonium Co-Cr Ticonium Co. USA
Resin Meta-Dent 4-METAUheat-curing) Sun-Medical Co. Japan

Meta-Fast

4-METAself-curing )

Sun-Medical Co. Japan

I 217 T2 W ke

1. G=

2 AP FEAVLE F2AE 402 KIS
5= Co—Crgh#9l remanium(Bego Co., U.S.A.)¥}
Ticonium(Ticonium co., U.S.A,)& o]-&3}92
g7 Al S437) 3k H2ES 7L Qe
o8 B 4-META M2 g8 4 E33
Meta—Dent(Sun Medical Co. Japan)?} A7} £8%
] Meta—Fast(Su Medical Co. Japan)S AR&d}
HTable 1).

2 oflh r_cl >

2. g7 gl

glzlo] F2tel= S5 A Wil wet 677
o8 BFEsg=d, 50me Atgt &dFulE(Hi-
alumina®, Shofu, Japan) 2.2 sandblasting?t v-&
1, 250me] Abst &Fu]E(cobra, Renfert,
Germany)oi sandblastingd}2! silicoating@t o
S 3E, 55 U 10% A SHoA M]3k
AZA S +& 47, 250me] Atsh dREulEoR
sandblastingstil 3% SAHsulfuric acid)¥ 1% 24
7} ZEE (potassium permanganate) -S40l A Ak}
et & 53, 200um®] bead(Micro—peals,
Renfert, Germany)E 3/Jstal silicoatigqt v 6
o= EFolal(Table 2) ZF AlHo| H2ksi5iH), ol
/\l?‘i% s A2 A E 7] (Instron 4302, Instron,
England)oll A <3 o214 d317He] R =E &
skt

Table 2. Experimental groups

Group Surface treatment

1 S0um ALy blasting
250pm ALOD, blasting
250pm ALD,+ silicoating
Electrochemical eiching
Oxidizing Solution
200um bead + silicoating

O L e G B

1) ATz}

FEHAHLE Remanium Ticonium 2559] 24
< 7 39 40704 F 24071E A1 &Fsteict.

24—-gauge sheet waxs ©|&3}o] 30x10x
0.05mm®| 2719} d¥< Y=L beadE F/dsfofst
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A E o]gsto] FAbsloinh AdHE dEe FHel
uhel AgmfEstal =25t F2E 5AI Y #
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o 37 ¥ 67+ sandblasting$ silicoating= s
o 4o M= AHY F4 10X 10mmF*-1E Oxy-
Ethch4Z7](Oxydental product Inc, Hillside,
New Jersey, U.S.A)E A&-3to] 10% AL -§-HoflAf
300mA/cm29] AFZ 3E7F A ZkA 25k 18% Ak
EHol| 107 221 AlH & 5ol Alske] 2
Zatg o bt BAF & 3% SPANL 19 I ARED
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.
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Fig. 1. Schematic drawing of specimen in testing
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EXH2 ANOVAQ} Duncan UREEH| I AZ0 & 8190
] 7 Adh= ohgat

Remanium? € 534 Meta—DentE
A9 152 22.21+4,20kgf, 27+ 20.65+3.83kgef,
372 21.55+2.17kgf, 472 18.00+7.38kgf, 5+
2 8.36+2.19kgf ¥ 62 33.84+7.92 kgfS LI}
Wol(Table 3) w3} #7219 H2 Ao 27]= 64
o] I, 3, 2 ¥ 44ns¥ SR Tt | LERtoH
(P0.05), 13, 3, 27 Y 45 Afojof= FA8H
o8 {ogt o7k gt (P)0.05)(Table 4)
Remanium¥} Meta-FastE H2HA|71 AL I'EL%
19.99+5.23kgf, 292 16.69+1.50kgf,
24,58 +2.86kgf, 472 17.49+1.50kgf
14.83+3.35kgf, 4w 17.49+5.77kef,
14.83+3.35 kgf, 672 29.85+4.43 kgfS e}
o](Table 3) &3} resin® A& 79 A7|= 64
o] 373} 15, 4+, 27 E 57E T B YehtoH
(P€0.05), 13t, 4+, 2 9 535 Akololl= EAI5HY
S g {3t A7k Stk (P)0.05)(Table 4)
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Table 3. Mean shear bond strength(Kgf)between metal and resin

Gt N Femanium Ticonium
META-DENT META-FAST META-DENT META-FAST
MEAN(SD) MEAN(SD) MEAN(SD) MEAN(SD)
1 7 22.21(4.20) 18.99{5.23) 22.13(227) 17.22(5.98)
2 T 20.6503.83) 16,694 1.500 H0.8305.54) 17.1402.93)
3 T 2155(2.17) 24 5R(2.86) 21.07(3.01) 29.16(5.88)
4 7 18.00(7.38) 174H5.77) 14.27(3.40) 12.15(3.80)
o 7 8360219 14.83{3.35) 5,390 1.66) G44(2.31)
[ T J3840792) #R5(4.43) I3.88(7.83) 37.74(9.11)

SD © Standard deviation

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

RD RF ™ _TF
GOroup Duncan  Group Duncan  Group Duncan Group " Duncan
Grouping _ Grouping Grouping Grouping
6 A fi A fi A fi A
1 B 3 B 1 B 3 B
3 B 1 C 3 B 1 C
2 B 4 C 2 B 2 C
4 B 2 C 4 D 4 E
5 C 5 i 5 E 5 E
The same letter 15 notl significanily different.
R Remanium T Ticonium
D - Meta-Dent  F © Meta-Fast

Ticonium¥ Meta—DentZ HZHA|7]l AL 1719]
22.13+2.27kgf, 27& 20.83+5 54kfg, 37-°]
91.07+3.01kgf, 47+0] 14.27+3.40kgf, 57-°] 5.39
+1.66kgf, 6] 33.88+7.83kgf & UEo]
(Table 3) ¥4 resin® HAHEQ A7]= 6 1
o, 37 9 293} 4, 59l O UERG O 17
37 % 2% E Atojol= 9%k o]zt 9l
t}.(P)0.05)(Table 4)

Ticonium¥} Meta—FastE H2A17] A= 1+
o] 17.22+5.98kgf, 272 17.14+2.93kgf, 30|
29.16+5.88kgf, 47-0] 12.15+3.80kgf, 57| 6.44
+2.31kgf, 675] 37.74+9.11kgf 2] &S el
o}(Table 3) M2 Q] 27|7} 6, 3¢, 1+ ¥ 27-}

43 9 570 02 Uehon] 17 9 233 47 %
Sibg Atololle frelet A7t §l9it. (P)0.05)(Table
)

B~

g 7219 Fol Al FHHL 67, 37, 1 D
2} 472, 539 0B LERE O (P(0.05) 123 2
1ol gk Akl 7 §let (P)0.05)(Table 5)

Zb o BAGle] a4 Y AR EE
Remanium¥ Meta—Dent, Remanium¥ Meta-
FAST, Ticonium¥ Meta—Dent ¥ Ticoniumd}
Meta-FASTY| A2 dehgon] 549 Sl o
& A frofRt Zpol7t §lgltt (P)0.05)(Table
5)
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Table 5. Two—way ANOVA and Duncan’ s multiple range test for variable : Kgf

Duncan ANOVA
MEAN RrOuping N F Value Pr>F
Group T2.2T HEL LU
] S e A 28
3 24.094 B 28
1 200140 L 28
s 18.ES] C 28
4 15480 D 28
5 2758 E 28
Material 1.38 02523
RD 20.773 A 42
EF 20,408 A 42
TD 19979 A 42
TF 19.598 A 42
Group = Materal BE2 0000 ]
Means with teh same letter are not 5|;.{mln:..antl'|' d:f{-e;;ﬁt__
Vertex(Vertex Co., U.S.A.) ¥ 275a #1%1 Coe- V. 5% 9 1ot
cure(Coe—cure Co., U.S.A)E AHS3H %9 Vertex
+ flask el A] '—‘439} ANES 2 o 3¢ % 67 w2029 gE&2ER AHEE Co-Crias
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o, 47 9 5ol S5} glRlo] EejEof 2 ARl
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2. SAHHO| FAIMX} Si0|ZX 2HEt
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FAS JER S (Figs. 3, 4, 9 9 10) S53HS A
7|15kt 0 &2 A)ZkA]e|gt 4kl A= At AR %L
Atolofl HRkA o2 AlZbE S YERT (Figs.
7) AFSHA )5t 5ol A= AW 71skehA Al zbA e et ﬂr
FAFSHAl TR E 9l o (Figs. 6, 12), a&EH
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1. 4-META# A9l Meta—Dent ¥ Meta—Fast+
Co—Cr a1} 8t A2 =5 Yehdigitt.
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SEM photomicrograph showing the Remanium surface sandblasted with 50um aluminium
oxide.

AX500

Bx1000

SEM photomicrograph showing the Remanium surface sandblasted with 250um alumimnium
oxide.

AX500

Bx1000

SEM photomicrograph showing the Remanium surface and sandblasted with 250um
alumimnium oxide,
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Bx1000

SEM photomicrograph showing the Remanium surface electrolytically etched.
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SEM photomicrograph showing the Remanium surface treated with oxidizing solution,
AX500

Bx1000

SEM photomicrograph showing the Remanium surface beaded with 200um retention
structure.
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SEM photomicrograph showing the Ticonium surface sandblasted with 50um aluminium oxide.
Ax500

BX1000

SEM photomicrograph showing the Ticonium surface sandblasted with 250um aluminium
oxide,
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SEM photomicrograph showing the Ticonium surface silicated and sandblasted with 250um
aluminium oxide.
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SEM photomicrograph showing the Ticonium surface electrolytically etched.
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Bx1000



Fig. 12. SEM photomicrograph showing the Ticonium surface trated with oxidizing solution.
AX500
Bx1000
Fig. 13. SEM photomicrograph showing the Ticonium surface beaded with 200um retention structures.
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Bx150
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A STDUY ON THE SURFACE MORPHOLOGY AND BOND STRENGTH OF
DENTURE BASE RESIN TO COBALT-CHROMIUM ALLOY AFTER
VARYING MODESOF SURFACE TREATMENT

Mong-Sook Vang, Young-Jon Park*

Department of Prosthodontics and Dental Materials* college of dentristy, Chonnam National University

The purpose of this experiment was to determine the effects of various treatments on denture base resin
to meta bond for cobalt-chromium alloy.

The metal surface was treated asfollows.

Group 1 : Sandblasted with 50um aluminum oxide.

Group 2 : Sandblasted with 250um aluminum oxide.

Group 3 : Sandblasted with 250um aluminum oxide and followed by silicoating.

Group 4 : Electrochemically etched.

Group 5 : treated with oxidizing solution.

Group 6 : Beaded with 200um retention structure and followed by silicoating.

All specimens were applied with 4-META resin and were thermocycled 1000 times at temperature of 5
C to 55C. The effects of various surface treatments on the bond strength between 4-META resin and
metal interface were measured by using the universal testing machine.

All specimens were observed with SEM.

The results were asfollows

1. Thebond strength of 4-META resin were significantly higher to Co-Cr dloy.

2. The bond strength decreased in the following orders : group 6, group 3, groups 1 and 2, group 4, group 5
and there was no statistically significant difference in bond strength among groups 1 and 2.(p>0.05)

3. The bond strength of cobalt-chromium aloy to 4-META resin were not significantly different.(p>0.05)

4. Thetreated surface of groups 1, 2 and 3 has more fine undercut than that of groups 4 and 5 with SEM.

5. Stable adhesion can be achieved when mechanically roughened metal surface by sandblasting than
treating in an electrochemical etching and an oxidizing solution with potassium manganate.

Key words: Co-Cr dloy, Surface treatment, &-META
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