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A Study of Porcelain Bond Strength to Cast Ti Alloy with respect to
Change of Surface Characteristic

In-Sung Chung, Sung-Min Choi
Dept. of Dental Laboratory Science, College of Health Science, Catholic University of Pusan, Busan 609-757, Korea.

[Abstract]

The use of titanium in the field of dentistry has increased, due to their excellent biocompatibility, appropriate
mechanical properties, corrosion-resistance and low price. However, many difficulties with the use of titanium for
metal-ceramic crowns remain to be solved.

The objective of this study was to evaluate the influence of surface modifications on the bonding characteristics of
specific titanium porcelain bonded to cast titanium.

The surfaces of Titanium were prepared with 4 test groups, i) sandblasted with particles of different size, ii)
sandblasted after treated oxidization and oxidized after sandblast. We observed the bond strength and node aspect of
titanium and ceramic, and respect to the methods of modifying surface of titanium by the test of mean roughness of
surface, Scanning Electron Microscope, and 3-point flexural bend test.

The results show that,

1. The specimens, which treated oxidization after process of sandblast with particles of 50um size, were the better
for the bond strength in comparison with other specimen.

2. The specimen with process of sandblasting after oxidization treatment were the better for stability of the bond
strength.

3. The wettability of titanium surface affect the bond strength.

Key word : Cast Ti alloy, 3-point flexural bend test, Bond strength, Sandblasting.
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Table 1. Composition of Specimen

(wt%)
Specimen Ti etc.
Cast Ti alloy 998 Fe. 0. H.N. C
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Table 2. Experimental groups of specimens used in study

Treatment

@ Sand Blasting (22Qm AkOs)
@ Ultrasonic cleaning (30min)
@ 30% HNOs (30min)

@ Ultrasonic cleaning (30min)
® vacuum dry

@ Sand Blasting (5Qm AkQOs)
@ Ultrasonic cleaning (30min)
@ 30% HNOs (30min)

@ Ultrasonic cleaning (30min)
® vacuum dry

@ 50% NaOH, 10% CuSCs - 5HO(105°C/10min)

@ Ultrasonic cleaning (30min)
NaCuNF220S @ 35% HNOs, 5% HF (1min)

@ Ultrasonic cleaning (5min)

® Sand Blasting(22Qm AkQs)

@ 50% NaOH, 10%CuS0: - 5HO(105°C/10min)

@ Ultrasonic cleaning (30min)
NaCuNF50S @ 35% HNQOs, 5% HF (1min)

@ Ultrasonic cleaning (5min)

® Sand Blasting(5Qm AkOs)

Specimen
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Table. 3 Vicker's hardness of specimen

(VHN)
Specimen 1 2 3 Average
Cast Tialloy 9306 8760 8012 869.2
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Fig. 1. Means and standard deviations of average
surface roughness of Cast Ti Specimens
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Fig. 2 Means and standard deviations of average
contact angle of Cast Ti Specimens
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Fig. 3. Means and standard deviations of average
bonding Strength of Cast Ti Specimens
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Fig. 4. Relation between average roughness and bond

strengths
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Fig. 5. Relation between average ccntact angle and
bond strengths
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