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Shear Bonding Strength by the Characteristic of Metal Oxidation on
the Surface of Ni-Cr Alloy for Porcelain Fused Metal Crown

In-Sung Chung, Chi-Young Kim

Catholic University of Pusan

[Abstract]

Purpose: This study was to observe characteristic of metal oxidation and bonding strength according to
composition of Ni-Cr alloy for porcelain fused to metal crown. The three kinds of Ni-Cr alloy with different
composition ratio of parent metal were observed general properties and chemical properties of each alloy surface and
measured the shear bonding strength between ceramic and each alloys. The aim of study was to suggest the material
for design of parent metal’s composition ratio to development of alloy for porcelain fused to metal crown.

Methods: The three kinds of alloy as test specimen was Ni(59wt%)-Cr(24wt%), Ni(67wt.%)-Cr(16wt.%) alloy
and Ni(71wt%)-Cr(12wt%)alloy. The oxide on surface was observed by EDX. And the shear test was performed by
MTS.

Results: The surface property and oxide characteristic analysis of oxide layer, weight percentage of Element O
within NissCrz4 alloy measured 23.03wt%, NiezCris alloy measured 21.13wt% and NinCri2 alloy was measured
48.55wt%. And the maximum shear bonding strength was measured 58.02Mpa between NisoCr4 alloy and vintage
halo(H2 group).

Conclusion: The surface property and oxide characteristic three kind of Ni-Cr alloy was similar. and shear
bonding strength showed the highest bonding strength in H2 specimens.
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Table 1. Components of alloy specimens

Rate(wt%) Name/Manufacturer
Ni(59)-Cr(24) Heraenium NA/Heraeus
Ni(67)-Cr(16) EX1/TIMED
Ni(71)-Cr(12) Verabond 2V/Dentsply
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Fig. 1. Shape of specimens

Table 2. Specimen groups by the firing method for the
shear bonding test

Cede Firing methed N
Degassing + Opaque + Dentin 1st + Dentin
H1 7
2nd
Ho Degassing + Opaque + Dentin 1st + Dentin v
2nd + Correction + Glaze
Degassing + Opaque + Dentin 1st + Dentin
E1 7
2nd
B> Degassing + Opaque + Dentin 1st + Dentin 7
2nd + Correction + Glaze
Degassing + Opaque + Dentin 1st + Dentin
V1 7
2nd
V2 Degassing + Opaque + Dentin 1st + Dentin 7

2nd + Correction + Glaze
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FHANSES TSt A} NisoCraa A9 HIA|HT}
H2AJH O] Ao 22 Alshs 2o #E|glon
Nis7Cris /39| EIAHI} E2A|HL Zujgt AlSHE 22
o] TAE| Tt NinCriz 2442] VIA[HI}F V2A|H S AL}

B2 TS A VIAHA AL HEGA] AstEo] 7 v
Ae|glon VoAH AL &gkl AsHEo] VIAH Fig. 2. SEM Image of oxide surface on specimens,

Hp 22 A4 Aelao] = /ltkFigure 2).

g@/‘\_}%xé%g st Ax} HIAHo|A 21.69wt% Table 3. Chemical composition of surface on H1, H2
specimens(wid%)
Al 23.03wtnE F7FeE A& 3t

w]glon] BIAHA 16.92wt%e]l OP27}F 240 Element Raw alley H1 H2
W AsHE S A4S AR E2A1H0lA 2113wt & © - 2169 2303
alct, VIATOA 25.02wi%%) 047} VoA ol ! o L S
A 48 55wi%E 2735 Ao 2 BaE ) ;; 123'2 35;06 39;55
NisoCrza 24482 Nigdhs HIAIHA 24 11wt% 5 1.'2 255 -
7} HoA Ao A 1801wt 7HAsH Ao g gl o A i 657 660
n, Crla HIAEA 35.06wt%7F H2A Hol A T 4 i _
39.55wt%E Z7b3t Ao w WAET. 17 o 5 : .
NisrCris 2ATH2] NitldE E1AH A 40,23wt%7} Mn 15 6.01 677
E2A|Hol| A 30.38wt%z 7hAash Ao e glon A 5 - -

CrddE E1AHO|A 24 . 75wt%7} E2A]H ol A Nb 1
27.65wth= Z71st Ao &2 WAE U NinCrie 2443
9 Nifiats VIAHAA 18.05wt%7} V2AHojA
21 41wtnE F7HE Ao WAEgon, Cr Y V1

Al A 40.60wt%7F V2ASHIA 36.34wt%= ZH43t
. Table 4. Chemical composition of surface on E1, E2
A0 7 #aE|¢ckTable, 3, 4, 5) specimens(wi%)

etc. - 3.00 1.71

Element Raw alley E1 E2
0 - 16.92 2113
Ni 67.5 40.23 30.38
Cr 16.3 24.75 27.65
Mo 10.0 - -
Si 3.0 494 5.09
Al 15 7.64 9.94
Fe 0.2 - -
Sn 1.0 - -
Mn 0.2 1.95 2.59
Co 0.3 - -

etc. 03.57 05.81
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Table 5. Chemical composition of surface on V1, V2
specimens(wi%)

Element Raw alley V1 V2
0 - 25.02 48,55
Ni 7.8 18.05 21.41
Cr 12.8 40.60 36.34
Mo 9.0 -

Si 05 2.99 1.41

Al 25 9.82 15.16
Ti - 242 1.92
Mn - 1.10 0.95
Nb 4.0 - -
etc. - -

ARENAEE WS A} NisoCrae 249FF9] HIA
Hof| A= 3117w, H2A]H A58, 02ur, NisrCris /33
9] E1A|H A 15, 10um, E2A]HOA] 26.65mr, NinCriz
2] VIAHOA 29 8w, V2AIHAA 44, 70mmE]
A ARG =7} A= lthFigure 3)(Table 6).

Table 6. Shear bonding strength of specimens(Unit, up)

Speci— Shear Bending Speci— Shear Bending

men Strength men Strength
H1 31.17(+11.74) H2 58.02(+12.10)
E1 15.10(%5.81) E2 26.65(+7.96)
V1 29.81(+13.73) V2 44.70(+8.14)
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Figure 3. Shear bonding strength of specimens.

NirCrs 249] G539 2GHE/ A bt o] 45

EA43517] §J8to] NierCris 2449 & 7|22 Niz
_1

7F HEERlen ¢

o] Ni-CrAl &9 54% Cre gl S7istel whet
NiCr:0: AZ&=9] ol T7Fslo] 71219 Nif Azl
Che 219} #ho] 4lsHE 4 2710l Nit Cro] Ats}
o] gayste] Uehth AlsHEo] A=A Ni Ak
o] st Aoz wotEth(Baran GR, 1983;
Yamamoto, 1985; Kim, 2013).
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