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A Study on the Shear Bond Strength of the Reinforced
Composite Resin to Dental Alloys

Kim, Jung-Hee, Jo, In-Ho
Department of Prosthodontics, Graduate School, Dankook University

The reinforced composte resin as the esthetic operative material continuously has been studied because the porcelain
fused metal prosthesis is widely used for its excellent esthetics, rigidity and marginal integrity, but it has low fracture
resistance against the tensile strength and stress, attrition of the opposite teeth. The reinforced composite resin is well adapt
with the dental alloy but it is low the shear bond strength with the dental alloy vs the porcelain fused metal prosthesis,
and then has been studied continuously.

The purpose of the study was to examine how metal was the higher shear bond strength among the dental alloy was
used to the reinforced composite resin and to find the effect that the particle size of sandblasting influenced the shear
bond strength. We built up the reinforced composite resin with 4 mm in diameter, 3 mm in height on circular alloy with
5 mm in diameter, 2 mm in height. Type II gold, type IV gold, and Ag-Pd alloy was used as alloys and 50 pm, 110
um, 250 pm of the particle size was sandblasted at each alloy in bonding between alloy and resin. We made 90
secimens of 10 per each group and we measured the shear bond strength using the Instron(MlOOEC®, Mecmesin Co.,
England).

The obtained results were as follows :

1. In comparison among each alloys, Ag-Pd alloy had the highest shear bond strength and the shear bond strength was
decreased significantly in the sequence of the type II gold and type IV gold(P<0.001).
2. In comparison according to the size of sandblasting particle,

(D In Ag-Pd alloy, shear bond strength was decreased in the sequence of 110 pum, 250 pm, 50 um and there were
significant difference in all the group. (P<0.05)

@ In type II gold, it was decreased in the sequence of 250 pm, 50 pm, 110 pm and there were significant
difference. (P<0.05)

@ In type IV gold, it was decreased in the sequence of 110 pum, 50 p m, 250 pm. There were significant difference
between the group of 110 ym and 50 pm, the group of 110 pum and 250, but there were no significant difference
in the group of 50 um and 250 um.

3. The highest shear bond strength according to the size of sandblasting particle was 110 um in Ag-Pd alloy and type

IV gold, 250 pm in type II gold.
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.M 2 RBARASAE, w7t &olstar A el AREH =
o] et zstEe] Fue o] glow
78t} 7]gzo] vhdo] Wl uhe} x| 2o A = ARG, Ang T ol E EATEES U
718 53 S Aln A TRl gk Balo] HF A ¢ Jde3 FEER dasa oY g
il ok BEARAANE AW A S SlEiA u, G313 harte] A9 EE SAA gl v
7 g AR S fAkgE M2 Alm] FE Ao 3 gomg ol Sh&slr|efg A4t A&HL
o AF7F ] AgEa ik AP HT7A] s o)D) §F Bt Ay
1709 Bottger’} H 22 w&5-54] FEZ9 A o AL A 7IAA W} shekA el
n ARl EAE o] &3t AT A olE Ax3tH = Al Aoz viE P, 71AH waerEe ¥y
=0]% Brecker'oll 98] E=AS Tl AAA = A ZHAl mesh pattern©]tt FE 3 loop, wire,
A% FRs et ASTFE X 2A ALE- bead's 9] 7IAAQ FAFHE FoAst= B, =
HAom o] HE7HA| de] AREH AL g &0 FWE A ZskE W, B E EAKeke] V]

o 24w BEe o] 549 A 9 ¥ AR FARHE Foste WHSEol 3
33 tmo] ¢ 2AY AV wiel o= IR gl sl o] wha] 0 2= 4-METAST9] of
o AR ARSI A AL gloy Bl i EA e Ak A aHEA 53U FEFAE
AE vhRAIA = oL e 7] A5 wA 7 o] &3t WH I 549 HHo silicates S A2 3
o] BA37] A& wio] QoY o= BAE 3 silaneZ2FAE HE3sh= WARD Silicoater
A kgl Alm) &l gigk g A7) o] F system(Kulzer Co., Wehrheim, Germany)s©| At}
o}x|aL 9t} ol ¥AE s As7] 3 ARE @ o1 2 toll &= Sandblasting @ 2 7] A1 A A 23}
ol el om 7] #le W npR A 3HE w4 A o5k 38y FAHE EA o]
ol ol Bl o Htol= ek A &3to] AgtEs SAAIHE o8 ol A
n| A3} sk ZFAx] 9 AR mpREE 7R 7HE 31 9t} Artglass“(Haraeus/Kulzer Co., Wehrheim,
E3 o] /s 545411 BEE g § Germany)2] 79 Silicoator system= 7JX13F Siloc
§o] o]FoA L Q= FH /e Polyglasseh system= ©]-&3aL Ut} o] # gk AFE o)Xl A
E2]= ceramic polymer= T=A9} E&d| X A= Mol o) At te 345U HEEe & &
v AEe Egste] =43 AnAdol AR AP oz AW A op i 553 2%
dete A EgEes BRE 4 9tk A3y FEw 5554 REEHET Be Z1oE Hialy
DAEFHNE 7714 SdA9 s Ndes A= vk A%E A7t s 7 Mukais!
BN FHTFHFS FhE L FHYEE 120 - < sandblasting©] Hel X3 T4 Aol nA]=
150 MPa® Eom x|} GALe nfRy £ Fbol| thEk Aol A sandblasting®] A4S 53]
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type 1l gold(Au 76%, Pt 2%, Ag 12.5%), type IV
gold(Au 53%, Pt 2%, Pd 3%, Ag 26%), Ag-Pd
alloy(Ag 69%, Pd 25%, Au 2%) 37}4 $75 A&
atolom 7HHEFE AL Artglass*(Heracus/Kulzer
Co., Wehrheim, Germany)AH-&3}5it}.

type IV gold(Alpha-1®), Ag-Pd alloy(Alpha-2000®) A
7}o] F3S w =412 Hi-Temp 2 (Whip Mix Co.,
Louisville US.A)ol HFmast & FHol we} &

Fxoto] 55 AAS Azsilal, F29 e
o mHe AR AA] A Pk
Silicone carbide AP}A]E o]-&3}o] #1000 7}A] <=
AA oz Antgt $ 250k AH 7| A 1023 Al
Aotk 253 AHF 5 Wﬂr =A7F By
o] F(veneering)d HEHAIHE] HEWH FHOE |
em Aol A 10327 3bard] o2 717 50 um,
110 pm, 210 pme] 2Fs}F1]55 92 sandblasting
S Adgstd Aad 10718 AES AFskslt
(Table 1).

Resin <aeilal
D) du3d AFAse] 2%
7h w4 Al A ZK(Fig.1)
78 smm, F7 2mme] A2 EE(mold)E <] Fig. 1. Schematic illustration of experimental
£3lo] YA F¥(wax pattern)S A gfet & du} :
HEA(L T E Co., Korea)® type 1T gold(Cast-2"), seamen
Table 1. Classification of experimental groups
Resin Alloy Group Thickne.ss of No. of Total
Sandblasting(iim) Sample
1I-50 50 10
Type I gold 11-110 110 10
11-250 250 10
1V-50 50 10
Ar‘[glass® Type IV gold Iv-110 110 10 90
IV-250 250 10
A-50 50 10
Ag-Pd alloy A-110 110 10
A-250 250 10
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Al7]13L Artglass opaque
Uni XS4 450 - 500 nm2
A 7§ FYe A 2es
Artglass dentinS /33 $ Uni XSO A 180%7+
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fﬁ Instron MIOOECO Mecmesin Co., England)=
AsE . FFEEE 2 mm/minlCE 3 oH
w2 g ERt e Yt dojube wed
o2 e thFig. 2). ¥59 T/ sand-
blastingA] 2] Al,0;] 7|7} %jE‘r@?}Z}EOﬂ 1] 2]
£ 9%S Yolur] ¥ one way ANOVA <}
Sheffe's multiple range testE A]Y3}SITh

—

Table 2. Mean, standard deviation(SD) according to each group.
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shearing
load
Acrylic
resin
Artglass
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11T
Alloy

Fig. 2. Assembly used to measure shear bond

strength
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7V AAAFAEE
alloye}e] Aghate|lom 1%
T 216.08 kglem®, 2501914 184.71 kg/em’, 50p°l
A 168.23 kglem’e] AHAFH = %— L}EM%MSLD%,
IS type 11 gold Ao =ZH 250p0l A
176.69 kg/em”, 50ucl A 146.42 kg/em’, 110p0]A]
119.17 kg/em™S B 21, type IV goldell A= 110

=
A

Group No. Min. Max. Mean SD

11-50 10 212.82 185.51 146.42 19.65
11-110 10 102.71 135.35 119.17 10.91
11-250 10 157.64 195.86 176.69 12.16
IV-50 10 86.78 118.63 103.18 11.55
IV-110 10 114.65 138.09 128.07 7.48
1V-250 10 85.06 106.69 97.51 6.60
A-50 10 143.31 197.71 168.23 18.24
A-110 10 196.66 234.08 216.08 12.70
A-250 10 172.77 199.84 184.71 9.84
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Table 3. Results of one wav ANOVA test.
Mean
Sum of df F Sig.
Sqares Square
Type II gold Between Groups 16555.047 2 8277.523 38.021 000
Within Groups 5878.156 27 217.709
Total 22433.203 29
Type IV gold Between Groups 5283.741 2 2641.870 34.010 .000
Within Groups 2097.314 27 77.678
Total 7381.055 29
Ag-Pd alloy Between Groups 11818.062 2 5909.031 30.021 .000
Within Groups 5314.363 27 196.828
Totals 17132.425 29
Table 4. Results of Scheffe's multiple range test(Unit : kg/cm®)
Particle Size of Particle Size of S 95% Confidence Interval
1€.
Sandblasting Sandblasting = Lower Bound
50 110 .001 10.1583
250 .000 -47.3567
110 50 .001 -44.3397
Type Tl-gold 250 000 74.6057
50 .000 13.1753
250
110 .000 40.4243
50 110 .000 -35.0907
250 368 -4.5327
110 50 .000 14.6733
Type IV-gold 250 000 20.3493
50 368 -15.8847
250
110 .000 -40.7667
50 110 .000 -64.1014
250 .046 -32.7314
110 50 .000 31.6006
Ag-Pd alloy 250 000 15.1196
50 .046 2306
250
110 .000 -47.6204

o A 128.07 kg/em®, 50pellA] 103.18 kg/em®, 250u

olA 9752 kglem’ZH 7HF e Ag
LFER A THFig. 3).

7} 349 HE type IV gold7} 109.59 kg/em’,

type 11 gold7} 147.42 kg/em®, Ag-Pd alloy<oll 4]

AJAEE 189.51 kg/em’ 2 2} 7+ B FoJatAl xhe] 7t Q)
o™ type IV gold-type 11 gold-Ag-Pd alloys=O. 2

4= 5718 tH(Table 2-8).
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Table 5. Results of multiple range test for shear bond strength according to types of alloy

Type IV gold
(109.59+8.54)

Type II gold
(147.43£14.24)

Ag-Pd alloy
(189.67+13.59)

Type IV gold
Type II gold *
Ag-Pd alloy *

*Denotes pair of alloy significantly different at the 0.05 level

Table 6. Results of multiple range test for shear bond strength between each groups according to particle size

of sandblasting on the type II gold

110 pm
(119.1710.91)

50 um
(146.42+19.65)

250 pm
(176.69+12.16)

110 uym
50 pm *
250 um *

*Denotes pair of groups significantly different at the 0.05 level

Table 7. Results of multiple range test for shear bond strength between each groups according to particle size

of sandblasting on the type IV gold

250 pm
(97.51+6.60)

50 pm
(103.18+11.55)

110 um
(128.07+7.48)

250 pm
50 pm
110 pm

*

*Denotes pair of groups significantly different at the 0.05 level

S AT RAAQ R Fre} Aol BAl

z 279 ARl 7V el Agslold g

S| oM EAE gk AR s Qo))

g mosoneen) g5 sbdE)y) A9 R ESUs AR5}

5 Mok Sk §ELEst Fae) HEn vop

E TypelV Typell Ag—Pd Alloy of sl 5o WH-E&9 Az A% 59 7

of AgE = S| BHol Utk FE-EA FREY

Fig. 3. Graph of the mean of shear bond strength olg) 3 EAE sty Y3 A As2H 29



Table 8. Results of multiple range test for shear bond strength between each groups according to particle size

of sandblasting on the Ag—Pd alloy
50 pm 250 uym 110 pm
(168.23+18.24) (184.71+9.84) (216.08+12.70)
50 um *
250 pym
110 ym * *

*Denotes pair of groups significantly different at the 0.05 level

Fig. 4. Fabricated alloy part of speci

Fig. 5. Photogranh of specimen

men

_F:I

Fig. 6. Curing unit of resin

Fig. 7. Resin block formation for measuring of

shear bond strength

AR £2 T ARMETD AdHos B
A 7HAAL Aok SR 80t o] 14
et 90T 2AItHE E7E < =l 1A=
UG AR A S 4ol 24S T oY
# /¥ Ceramic  Polymer(¥™  Polyglass,
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Fig. 8. Mashine used to measure shear bond

strength
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Fig. 9. specimen against to applied load
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2+e] Agtol A Ni-Cro] 7} =31 Ag-Pd, gold
Alloysso® AFAL7F agvhal Basela
Peutzfeldt &} Asumussen'”S Ag-Pd&+3} PdEHol
+ sandblastingA] sandJ A+ 7171 Aol Y¢S
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Ni-Cr w52} #%177%d-39] A3 el A sandblasting ©]
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LFERA A
3231 type 1T gold, type IV gold= O = Fo] A A 7+
A28tk 72 FEol A YAb A7)l wE A
L5 #lask A3} type I goldol A= 110y, 50,
250u 02 o3 AAl ST oW type IV gold
oAM= 250y, S0p, llopso= HAeAgErt
7 eFd e 250p3 110y, Sopdt 11opztel=
fredel e 250u3t sougtell= FelAdel
RATE. Ag-Pd alloydll A= 50p, 250n, 110ps=2
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e Pd o oalloyd] A7 SAEH
sandblasting/\] AT/ = Fo] B4 FAd w
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sand®] 717} AEAFA L] v A= JEgFS
8laA} one way ANOVA 9} Sheffe's multiple range
teste AP 23 53 TS AEE A

1. ZF =57F] v]ao A= type IV gold-type II
gold-Ag-Pd alloy 0.2 AetA3 F7) 98t
Al Z5718F tH(P<0.001).

22 T4 U0l A sandblastingAl 2] YAFA 7]l u}

& A2 AEE vuel & Ay,

@ Type I goldol| A= 110, 50, 250 ym T2
7kl e, Zht Abolel] o g wkek Afo]
7F A THP<0.05).

@ Type IV goldoll A= Y=+=A717} 250, 50, 110 1
mo 2 F7FEew, 503 110 pm, 1103}
250 um ZlE SolE Aol Aglent
(P<0.05) 50, 250pm Alololl= fro)Ado] 1Tt

@ Ag-Pd alloy 1A= 4AA717F 50, 250, 110
mm FO® FUkegl oz} wAbelo] {9
gk 2ol 7t QAU THP<0.05).

3. Type IV gold®} Ag-PD alloy: 110 ymol Al 713

At o]l 01 type Il goldo A= 250 pumollA
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