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Shear Bond Strength and Failure Mode between Sinfony Indirect
Composite Resin and Non Precious Metal

Byung-Rok Min, In-Sung Chung
Department of Dental Laboratory Science, College of Health Science, Catholic University of Pusan, Busan

[Abstract]

The purpose of this study was to investigate the effect retention element formed by metal surface treatment
method on the bond strength of indirect composite resin and metal.

The metal specimens were cast from Ni-Cr alloy(Rexillium® 11). They were divided into 5 groups by applied
retention element: 50 ;m aluminium oxide sandblasting group, 250 «m aluminium oxide sandblasting group, 0.2 mm
retention crystal group, 10% H2SO. solution etching group, 110.m Rocatec™ Plus system group. Total 50 metal
specimens were veneered with Sinfony indirect composite resin system.

Specimens were tested for shear bond strength on an Instron universal testing machine and fracture mode of
fractured specimens were analyzed by SEM and EDS.

1. 0.2mm retention crystals were most effective in improving the resin-metal shear bond strength (p<0.05).

2. Sandblasting by 250 ,m aluminium oxide were more effective than sandblasting by 50 .m aluminium oxide in
improving the resin-metal shear bond strength(p<0.05).

3. Fracture mode of resin-metal fractured surface were cohesive failure mode in 0.2mm retention crystal, mixed
failure mode in sandblasted specimens, etched specimens and the specimens sandblasted with 110,m Rocatec™ Plus
system.
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Table 1. Classification of experimental group

Greup Surface Treatment N
S50 5Qm AkQOs blasting 10
5250 25Qm ARQOs blasting 10
RC 11Qm Rocatec™ system 10
Cc2 0.2m retention crystal 10
HS 10% H2S04 solution in etching 10

S50 S250 RC C2 HS

Fig. 1. Metal specimens with applied treatments
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Instron, USA)ol ARHAE F2519 cross head

speed 1lmm/minZ AHEIEE 45T

) EZ|EA
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S250%(37.01m), 50um AHlFRulEo 2 Metaiag
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223k S2507-(37.01m) 2} 50um AFSttEulEo s s

Eeta" A2eh S507H20.8%m)E et = vt om
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Table 2. Shear bond strength of Sinfony composite resin bonded to non—precious metal, as analyzed by one way ANOVA

95% Cenfidence
interval fer Mean

i 50 Desit:t-ion Ig'trdo-r II';:\L’JVr?(; g:::cri ST LR
S50 10 20.8880 6.79167 214771 16.0295 25,7465 15.87 33.42
5250 10 37.0100 2.70471 .85531 350752 389448 34.44 41.88
RC 10 065.6660  11.24045 355454 57.6251 73.7069 52.20 83.32
Cc2 10 90.9160 6.43717 2.03561 86.3111  95.5209 85.50 100.85
HS 10 574820  11.65541 3.68577 491442 65.8189 4212 71.69
Total 50 543924 2562155  3.62343 471108 61.6740 15.87 100.85
Sum ef Squares DF Mean Square F Sig.
Between Group 28953.057 4 72.38.264 101.355 .000
Within Group 3213.682 45 71.415
Total 32166.739 49

S50; 5Qm AkOs blasting, $250; 25Qm AlQOs blasting RC; 11Qm Rocatec™ system, C2; 0.2m retention crystal, HS; 10%
H2S04 solution in etching
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Fig. 2. Shear bond strengths between Sinfony composite resin and #W Aelg Aol Sinfony 2H=RHIRS
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Fig. 4. EDS analysis of debonded surface after shear bond test
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