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1. 48 Mz 2wy

1. 48 W2 %717
E AgolM A1ed AsE e 2t

1) 5 A1H
Verabond®(Aalba Dent Inc., USA)
; Ni-Cr-BeAl H|AE% &5

2) B9 Az
(1) Basic Duo®(Renfort Inc., Germany) sand-
blaster
» 250pm Al2Os 221 Cobra®(Renfort Inc.,
Germany) °]4
(2) Silicoater MD®(Kulzer Inc., Germany)
(3) GC Metal Primer®(GC Co., Japan)

3) 5 X9 #F
JSM-5200 Scanning Electron Microscope
(JEOL, Ltd., Japan)

4) 5% A1| H3
Superbond C&B®(Sun Medical Co., Ltd.,
Japan) : 4-METAA #ZAAHE

5) AAd = 2%
Instron M100EC®(Mecmesin Co., England)

2. Mauy

1) 3499 AHY A7

7 2mme N3E #E& 747 A E 10mm, 6
mme 9% 2e¥o g Aehd T A9 §Ed o)
sprue® AZsa S wet EANZ AFELS)
o o &g & 438 T Verabond®S=3 2y
Z71& ol&dtd F23lq AF 10mm 15074, 6
mm 1507] F150%8<] 9% 34 AHES AFs8IA
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Diameter 10 mm Dlameter 6 mm

Fig. 1. Design of metal specimens.

TH(Table 1). o]W) A& 10mm SE&AIH ] 7%
£ 5mm F =9 sprue®d @rln ddteld AdAy
AE Z3& A3 olagE g EriA] g
&k FEAIHS FAEE Rt Fig. 1, 3).

H EE FEAHE T T fAR F
& 923 FA3 21E Hejslr] Y8l VACUMAT
2500 furnace®(Vita Co Germany)& AH-3H 1800
F7HA 48] 24% ¥ Basic Duo®(Renfort Inc.,
Germany)& AH&-3ted 10mm A 2}ol A 250ume] At
st 4Fru)E BEE 0psi ¢z 7 20~
60"T) 3084 Yol 42 0/15/30/45/60%
B0 (Fig. 4), ZRF2 383 287 A1 F 3}
F71FAA 2N F FAARED B S o] &3}
o 57 ¥ g BRI I(Fig. 9~13).
2 & o]EE A sandblasting®e Al 335} (8
), sandblasting +silicoating T (SS ) ¥ sand-
blasting+Metal primer® &(SM ) 59 3711
ToE EFSd EW HYs}Ert. S #& sand-
blasting ]2l ¥ThE AX & A YU SS &+
< ethylacetate?! Siliclean®(Kulzer Inc., Germany)
o2 1087 283 ARG F 37] FolA dzA
7131, silica €4 Sililink®(Kulzer Inc., Germany)
£ E¥3}9 Silicoater MD® (Kulzer Inc., Germany)
Well AXAA 7FE X F(Fig. 5), 37) Sl
28] 31 silane primer$! Siliseal®(Kulzer Inc.,
Germany)& =X3}9 silicoating 4 218191 SM ‘TLL
A= GC Metal Primer®(GC Co., Japan)& Az
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Table [ . Classification of experimental groups

Surface
treatment 5 88 M

Sandblasting Sandblasting Sandblasting+ Sandblasting+

time Silicoating  Metal primer®
0 n=10 n=10 n=10
15" n=10 n=10 n=10
30" n=10 n=10 =10
45 n=10 n=10 n=10
60" n=10 n=10 n=10
Total : n=150

Atel ANl @t 28 EEen
6).

AXA AR (Fig.

3) B4 ATe] B2
T 2719 HA AR S R gt A
5mm, %7 10mm, ¥4 5 pzmﬂ masking tapes
10mm 2 7Ae) F&EAHAY 238 & AA gmm
SA W H2T} AGAFAE SHo| foldl=
£ 3171 918 A71Ed ARl 10mm 2739 34

M < 37 £53 ZHAEE T_:‘i.‘“q"] o] 5
A &l EojAAH(Fig. 7). 2 ¥ Superbond
C&B®E AlzAte] A Al wtet £33 ¥ 5mm 2]

739 F£A1HE HZAZ] & Instron AR
lkgd Atz 10253 718k A8 A3} o)

FAAEE 3%t ol F 44" AHE 1A
BE qeistd 37C] Ed 48X E1t BAE
o

4) AHEA{AE =4

#z E“ﬂ% AlEE 38 F e 34559
Zsted o] FFo AlHE HAAZ F YAIZ uF
ato] Mo 7JE ERA sh5o] AZeg s}

A 7¥etdd = Y= i Fig. 2). AAETH
= Tsd3dd 714 Instron M100EC®
(Mecmesin Co., England)& ©]£-3l 5mm/min®]
crosshead speedZ Z43t9 o™ F&A|Ho] H22
e &9 d5g AARAER FaHn
(Fig. 8).
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Shearing load

Y

Metal disk
(r = 3mm)

Metal disk
(r = 5mm)

Fig. 2. Assembly used to determine the shear
bond strength.

5) 94 ¢ #F

AT ARAE AE & 4820 g PdE )
w3l] Aot WL S¢ B JSM-5200 FAHA
218 0] 74 (JEOL, Ltd., Japan) 2.2 #&39 0} (Fig.
14, 15).

6) A4 A3

Zh 23] HGEL Alele] ZHAAE Loliy)
Asted SPSSV. 8.0 for win(SPSS Inc., USA)E At
&3kt 4 Ao S FEE one-way ANO-
VA test, multiple range test(Scheffe s test) 7%
2 B3] 7 AREN oI9S FH AT

Table 1. Shear bond strength between the met-
al and resin cement (Mean+SD)
unit: kg/cm?
S 55 SM
0 20.08+ 6.37 80.38129.87 83.46+12.05
15" 532841097 179.30+10.42 18440+ 6.51
30" 1814642126 214.73+18.28 218.43+30.43
45" 186.33£16.91 220.12+1623 233.83+21.65
60"  190.87+17.52 232.09+14.64 235.97+24.94

S Sandblasting
SS @ Sandblasting + Silicoating
SM : Sandblasting + Metal primer®

7 7o BT RZAXE Table 19 2o,
= uge U g Adsa ge
o)A 20.08+6.37kg/en’2 71 A Uekgton]

eyl 2 g 233 Adddt=E PR e
K-S test A3 2 oA FHELE o|F3oy
one way ANOVA test®] 23} sandblasting 3124
7t whE el 4 FHAEd] nE g 2%
7F ARA AT GEE vA e AoZ2 eyt
(p< 0.05).

1) 2 FHA ] Tl A9 sandblasting X 2] A1 7]l
e AT vn
Table M)A Table V& Z FRAEF(S T,

Table II. Results of multiple range test for shear bond strength according to treatment time of sandblasting

in S group unit: kg/cm?
0" 15" 30" 45" 60"
20.08+6.37 53.28+10.97 181.46%+21.26 186.33+16.91 190.87x£17.52

0//

15" *

30” * *

45” * *

60" * *

*denotes pair of groups significantly different at the 0.05 level



Table IV. Results of multiple range test for shear bond strength according to treatment time of sandblasting

in SS group unit: kg/cm?
0 15" 307 45" 60"
80.38+29.87 179.30£10.42 214.73X£18.28  220.12+16.23 232.09+14.64

o

15" *

30" * *

45" * *

60" * *

*denotes pair of groups significantly different at the 0.05 level

Table V. Results of multiple range test for shear bond strength according to treatment time of sandblasting

in SM group unit: kg/cm?
0 15" 307 45" 607
83.461+12.05 184.40+6.51  218.43330.43 233.83+21.65 235.97+24.94

T

15" *

30" * *

45" * *

60" * *

*denotes pair of groups significantly different at the 0.05 level

Table VI. Results of multiple range test for shear Table V. Results of multiple range test for shear
bond strength according to surface treatment in bond strength according to surface treatment in 15"
0 “group unit:kg/em? sandblasting group unit:kg/cm’
S 55 SM S SS SM
20.07+6.37 80.38+29.87 83.46+12.04 53.28+10.97 179.30£10.42 184.40+6.51
S S
33 * 33 *
SM * SM *
*denotes pair of groups significantly different at the *denotes pair of groups significantly different at the
0.05 level 0.05 level
Table VIl. Results of multiple range test for shear SS &, SM )9l 9] sandblasting 2] 2|47k &
k;lonci. strength according to surface treatment in t3(I)< jandz- multlple range teste] AB2H 7t Zo)A BF (2
asting group - = uni SNQ{; cm 3 g2 P T8w 157F3 307 45 60723
1814622126 214731828 21843+304 ol Frelgel g2 2ATH(p(0.05).
S
S8 * 2) 7} sandblsting A 2] A7t ol A 9] FHA 2] 13
SM el e AFDE va
*denotes pair of groups significantly different at the Table VoA Table X2 7} sandblasting #2]A]

0.05 level b ool EHAE o] @E multiple range
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Table I{. Results of multiple range test for shear
bond strength according to surface treatment in 45" sand-

Table X. Results of multiple range test shear bond
strength according to surface treatment in 60" sandblasting

blasting group unit:kg/cm? group unit:kg/cm’
S SS SM S S5 SM
186.33+16.91 220.12£16.23 233.83+21.65 190.87+1752 232.09+14.64 2359712494
S S
SS * SS *
SM * SM *

*denotes pair of groups significantly different at the
0.05 level

Table XI . Number of failure pattern

*denotes pair of groups significantly different at the
0.05 level

S S8 SM
A A+C C A A+C C A A+C C
0 10 0 0 10 0 0 10 0 0
15" 10 0 0 5 5 0 4 6 0
30" 3 6 1 0 3 7 0 2 8
45 2 6 2 1 3 6 0 2 8
60" 2 6 2 0 3 7 0 1 9

At Adhesive failure
C : Cohesive failure

Fig. 3. Pairs of metal specimens(¢10xh 2mm, 66
xh 2mm).

teste] A3eln] zt FollA 2% S 73 SS Z, SM
T3l o & Aol & BATH(p<0.05).

L=

2

(Table XI), S A% 0", 15
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Fig. 4. Sandblasting according to treatment time.
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Fig. 5. Silicoater MD®.

Fig. 7. Completed specimens before bonding.

Fig. 9. SEM features of metal surface of " sandblasted
group.
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Fig. 6. Application of Metal primer®.

Fig. 8. Measureent of the shear bond strength with
Instron M100EC®.

. ¢ . » D ‘
: LEmSOB . s BBRY L 29PBE
Fig. 10. SEM features of metal surface of 15
sandblasted group.



Flg 11 SEM features of metal sulface of 307
sandblasted group.

”

£ RIS D s ; 5
Fig. 13. SEM features of metal surface of 60
sandblasted group.

A 8
Fig. 15. SEM features of debonded metal surface with
cohesive failure.

Flg 12, SEM features of metal surface of 45
sandblasted group.

Fig. 14, SEM features of debonded metal surface with
adhesive failure.

o] #2¥3UtH(Fig. 15).
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£ 3<% primer$ silicoating 7] & E3E H)
w3l B3 ¥ FEl tlg sandblastingAl A 2413t
o] 2@ vXe Jgol sl A7 27 o}
S 22 AEE 4t
1. Sandblasting A 2| A7l W& 8] A H7EA] &
mae] Fold 2F (07,15,30" 45" 60' T T2
ARA=IL Sk e, 44 "2 1573
0", 45", 60”27k, 15"F3 307, 457, 60" #3t
o BARLE f-o g Xpol7} AATHp<0.05).

2. &9 AzWyo] & vlwA IA7EA] sand-
blasting 22|27t T4 25 sandblastingiH<
Al 2, silicoating . Metal primer®
To 7 ARAEsE B3ker, sandblastingTrs
Al Qg 73 silicoating T, Metal primer® 77t
o EAHCZ {9 g xfel 7} AATHp<0.05).

3. 3 dS B sandblasting?h Al3g 79
A 0715 Tl e BF B4 gpE il
30701 A3 FelA e FE 554 d Y
o] Jelts, silicoating @7} Metal primer® <
o AL 0", 1525 AT BE T F2 &
14 s ool #& HYrh.

oldel A2 £ o HRPAY +HREY FHY
eS8l vAFE FARS Aol & A¢
sandblastinge 30% o)A} A 8|5t Ao uighz ety
B33 Ae] 9A 9 AjZte] 875 = silicoating ¥
Buhe vlwd Algo] 71 345 primer =XH 0]
AFH &40 wohx AtsdE
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ABSTRACT

A STUDY ON THE SHEAR BOND STRENGTH BETWEEN
NONPRECIOUS METAL SURFACE AND RESIN CEMENT ACCORDING
TO THE VARIOUS SURFACE TREATMENT METHODS

Young-Ryeol Ryu, Ju-Hwan Lim, in-Ho Cho

Department of Prosthodontics, College of Dentistry, Dankook University

The bond strength is the most important factor in establishing long-term success of resin-retained
fixed prostheses. So, various surface treatment methods have been introduced to improve the bond
strength of metal surface and bonding resin till now.

This study was performed to compare the effect of silicoating with that of metal primer and ana-
lyze the correlation between treatment time of sandblasting and the bond strength, so that meant
to find more effective surface treatment method that could enhance the bond strength of
resin-retained fixed prostheses. The surfaces .of all specimens made of Verabond® alloys were air-
abraded with 250um Al2Os3 according to treatment time of sandblasting and they were subdivided
to be treated with only sandblasting(S group), silicoating following sandblasting(SS group), and
metal primer application after sandblasting(SM group). Then pairs of metal specimens(¢10mm
X h 2mm. 6 X h 2mm) were bonded with Super bond C&B®. The specimens were stored in 38
C water for 48 hours and shear bond strength was measured using the universal testing machine.

The results were as follows:

1. In the comparison of shear bond strength according to treatment time of sandblasting,
bond strength was increased in the order of 0, 15", 30", 45", 60" group. 0"group had signif-
icantly lower value than any other, while 0", 15"group were 51gn1ﬁcant1y different with 30",
45", 60" group(p<0.05).

2. In the comparison of shear bond strength according to surface treatment methods, bond strength
was increased in the order of S group. SS group and SM group. S group was significantly dif-
ferent with SS group and SM group(p<0.05).

3. Observing the mode of bond failure, 0", 15 group showed only adhesive failure, and 30", 45,
60" group did mostly adhesive & cohesive failure in S group. In SS group and SM group,
all other groups except 0", 15" group showed mostly cohesive failure

From the above results, it is considered that sandblasting should be treated for more than 30 sec-
onds, and metal primer be more effective and available clinically than silicoater system which is comr
plicate, technique-sensitive and time-consuming method, when nonprecious metal surface is
planning to be treated with in order to enhance the bond strength of resin-retained fixed prostheses.

Key words : Surface treatment, Shear bond strength. Nonprecious metal, Recin cement
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