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The Influence of Surface Treatment and Opaque Application Methods
on the Bond Strength of PFM Restorations

Sung-Min Kim, Sung-Min Choi, In-Sung Chung

College of Health Science, Catholic University of Pusan

[Abstract]

Purpose: This study was investigated the bonding strength of two kinds of Ni-Cr alloy with respect to the
condition of surface treatment.

Methods: The surface treatment was performed on the two kinds of Ni-Cr alloy (B alloy and R alloy) specimens,
which were sandblasted with 50 um, 110 um, and 250 um aluminium oxide and were treated with opaque application
(paste and wash opaque). The roughness on the surfaces of the specimens was observed. The metal-ceramic
interfaces were analyzed with EPMA in order to ionic diffusion, and the shear test was performed.

Results: The BA250 specimen, which has higher surface roughness, showed the highest bonding strength in B
specimens. In R specimens, the bonding strength of RA110 specimen was the highest.

Conclusion: B specimen formed a mechanical bond between metal-ceramic interfaces; however, in the case of R
specimen, a chemical bond was formed between that interfaces. There was no significant statistical difference
between the bonding strengths of two types of specimens (p>0.05).
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Table 1. Materials of specimens

name manufacture
] Bellabond plus BEGO, Germany
Ni—Cr alloy
REX 4 Pentron, USA
Cobra 50um
aluminium oxide  Cobra 110um  Renfert, Germany

Cobra 250um

powder opaque

paste opaque EX-3 Noritake, Japan

veneer porcelain




Fig. 1. Shape of specimens
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Table 2. Specimens group and testing method

specimens type of alloys type of AkO3 type of opaque n
BA50 10
BA110 Paste 10
BA250 250um 10

Bellabond plus
BW50 10
BW110 Powder 10
BW250 250um 10
RA50 10
RA110 Paste 10
RA250 250um 10
REX4
RW50 10
RW110 Powder 10
RW250 250um 10
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Table 3. Roughness analysis of nonprecious alloys

(Unit, um)
sand size
} 50 110 250
specimens
B 1.8(£0.3) 2.8(*£1.0) 10.9(+0.3)
R 2.0(£0.1) 25(+£0.3) 7.3(%x15)

123l 350 kAR EFE AH Bt AMTE
e T 44 —“%*46& A3} B250A13H 2 R2504]
ol F-oxpo]7} UrErg 2 1(p<0.05), B110A|HI} R110
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UTHp>0.05).
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Table 4. Roughness analysis of specimens, as analyzed by Paired Samples Test

paired differences

95% C.I.

mean sd se lower upper t df sig.

B50-R50 =220 .258 115 =541 101 —1.901 4 130

B110-R110 220 31 139 -.166 .606 1.580 4 189

B250-R250 3.600 1.347 602 1.927 5.272 5975 4 .004
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Table 5. Thickness of opague layer
(Unit. um)

sand size paste opaque wash opaque

alloy 50 100 250 50 110 250
B 43 47 38 83 102 127
R 62 58 44 128 157 146
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Fig. 2. Opaque layer EPMA image of Cr and W element
to specimens
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Table 6. Shear bonding strength of specimens
(Unit. wpa)
shear shear
specimen bonding specimen bonding
strength strength
BA50 31.20(+5.76) RA50 28.99(+7.85)
BA110 34.38(£4.03) RA110 35.39(+6.34)
BA250  42.36(%£8.03) RA250 27.38(+£7.82)
BW50 33.02(+5.89) RW50 33.51(£3.31)
BW110 31.73(%7.30) RW110 31.16(x7.57)
BW250 34.40(x6.21) RW250  33.56(+5.63)
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