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Analysis of the bonding strength according to surface treatments of
dental Co-Cr alloy for porcelain fused to metal
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[Abstract]

Purpose: Observation of Oxide Film Formation and Bonding Strength according to surface treatment of Co-Cr
Alloy for porcelain fused to Metal.

Methods: metal specimens 0.5mm X 25mm X 4mm in size were made using Co-Cr alloys for porcelain fused to metal
crown (Heraenium P, Tae jung Medis). Dental porcelain 0.5mm X 25mm X 4mm in size was sintered on the metal
specimens after changing the etching time, sandblasting condition, and heat treatment temperature. Subsequently,
the bonding strength was compared by the three-point flexural strength test using a universal testing machine
(UTM) to observe the fracture surface and oxidized layers.

Results: With regard to the experimental group treated with acid-etching, Specimen 1 treated for 25 minutes (B-
3) showed the highest bonding strength, and Specimen 2 treated only with sandblasting showed the most excellent
bonding force at 3.5 bar (C-3). With regard to the experimental group treated with sandblasting at 3.5 bar after
acid-etching for 25 minutes, Specimen 3 with heat treatment at 980C (D-3) showed the highest bonding strength.

Conclusion: The specimen which went through both sandblasting and etching, showed an excellent ceramic-

metal bond strength.
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EAYEAF2IE Co-CrA a9 AlHE Axs7|
A8l AHEEE Co—Cr (3 Tae jung Medis, Korea,
Heraenium P) {Table 1ol YeP L, =2 SAdof AF

43t Powder=(Noritake, Japan, Super porcelain

EX-3) (Table 2yl YEFH AT,

2. AENE

Table 1. Chemical composition of used Co—Cr alloy

Hera  c5 ¢cr Mo W Si Mn N
(Taejung

medis)

59% 25% 4% 10% 1% 0.80% 0.20%

Table 2. Chemical Composition of Noritake porcelain

CeO2 Si02 AROs CaO MgO

85@%:? 26% 278% 62% (1.0%  (1.0%

pg&%\ér 645 144 (10 (10
K2O NaO LiO Pigments Liquid

gg@%‘: 37% 40% (10% 106%  21.0%

pg\j’ﬁér 87 92 (10  minute

1) SEAHE

3% =R AHLS 0.5mn X 25mm X 4mm 7] o] SHE
ol HE ARESo] 2 7 5 QIAFAA wiEAH(CB-1700,
BC-VEST, #33)E AR&-8to] AlAke] | Alof whet o=
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AAZE &, A|HO HE FUsHA Fofstr] fisf #400,
#3800, #1000, #12002] SiC paperS AME3lo] L&A E
HEHE Avkste] 0.5mmx 25mm X 4me] 72 AJ2F6H3
CHFig. 1).
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w

Table 3. Conditions of Surface treatment for each group

Treatment Solution Sample Method
Untreated A Polishing
0
5 S; acid—etching 52%(HF)
acid—etching o5 min 53 |
40 B4 heat treatment(980°C)
0. 1 .
> ¢ sand blasting
. 2 Cc2
sand blasting bar |
35 c3 heat treatment(980°C)
5 C4
sand blasting 800 D1 sand blasting(3.5 bar)
+ |
. . 920 . D2 , , ,
amd—itchmg 980 C D3 aC|d—etChing(25m|n)
heat treatment 1050 D4 heat treatment
sand blasting 800 E1 sand blasting(3.5 bar)
+ |
920 E2
heat triatment 980 T E3 heat treatment
acid—etching 1050 E4 acid—etching(25min)

3, Kuraray Noritake Dental Inc., Japan)= A|ZAL]
249 o W} opaque powderE 23], body powder
£ 23] &Asiolnt &4 & 3YJE powdere= stone
point® AU}ste] 1mmx 8mme] ZEI7|2 (Fig, DI &

o F4910] EAS A4 ABS AT,
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Fig. 1. Specimens for metal-ceramic bond strength test
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Fig. 2. Specimen configuration of three point flexure test
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Fig. 3. The bonding strength of the metal and porcelain
according to the acid treatment time
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Fig. 4. The bonding strength of the metal and porcelain
according to the pressure of the sand blasting
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Fig. 5. The bonding strength of the specimens with
oxidation heat-treatment after sand blasting and acid
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Fig. 6. SEM images of oxide layers
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Fig. 7. AFM(Atomic Force Microscope) images of the surface roughness
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Fig. 8. SEM images of specimens of the fractured surface
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=

Fig. 9. EDX analysis of polished specimen(A-0) and it's fail patterns
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Fig. 10. EDX analysis of specimen and failure patterns(acid—etching)
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Fig. 12. EDX analysis of specimen and failure patterns(sand blasting+acid—etching+heat treatment)
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