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The Surface Property and Shear Bonding Strength according to
Composition of Ni-Cr alloy for Porcelain Fused to Metal Crown

Kap-Jin Kim, In-Sung Chung, Sung-min Choi

Catholic University of Pusan

[Abstract]

Purpose: This study was to observe surface property and bonding strength according to composition of Ni-Cr
alloy for porcelain fused to metal crown. The two 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 two kinds of alloy as test specimen was Ni(71wt.%)-Cr(12wt.%) and Ni(63wt.%)-Cr(23wt.%)
alloy. The oxide on surface was observed by SEM and 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 NiziCriz alloy measured 12.74wt.%, but NisCr2s alloy was measured 15.91wt.%. And the maximum shear
bonding strength was measured 106.14Mpa between Ni71Cr12 alloy and vintage halo (VV group).

Conclusion: The surface property and oxide characteristic of NiziCri2 alloy was similar to NieCr2s alloy. And VV
group has the strongest shear bonding strength.
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Table 1. Components of alloy specimens

Rate(wt%) Name/Manufacturer

Ni(71)-Cr(12) Verabond 2V/Dentsply

Ni(63)-Cr(23) Cerazen/Taejung Medis

Table 2. Materials of porcelain specimens

Type Name Manufacturer
Vintage Halo Shofu
. EX3 Noritake
Porcelain
Ceramcolll Ceramco Inc.
Creation Will-Geller
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Table 3. Classification of Surface Oxide layer analysis

Specimens
Code Rate Treatment
VN Ni(71) Sandblasting(50um AkQs)
Crii2) Sandblasting(50um AlzQs)
VF + Oxidizing(600°C~9807C)
CN Ni(63) Sandblasting(50um AkQs)
cr3) Sandblasting(50um Al203)
cF ' + Oxidizing(600°C ~980°C)
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Table 4. Classification of EPMA specimens and shear
bonding strength specimens

Code Porcelain Rate N
W Vintage Halo
VE EX3 Ni(71) 10
VC Ceramcolll Cr(12)
VR Creation
Ccv Vintage Halo
CE EX3 Ni(63) 10
ccC Ceramcolll Cr(23)
CR Creation

AYA7H= SPSS Ver. 19.0(SPSS Inc., Chicago, IL.
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27N

CN CF

Fig. 2. SEM Image of oxide surface on specimens, VN:
Verabond 2V, Sandblasting, VF: Verabond 2V,
Sandblasting+Oxidizing, CN: Cerazen,
Sandblasting, CF: Cerazen, Sandblasting

Table 5. Chemical composition of surface on VN, VF
specimens (wt%)

Element Raw alloy VN VE
o) - 432 12.74
Ni 71.85 4894 26.17
Cr 12.8 518 21.07
Mo 9 - -
Al 25 529 7.46
Nb 4 - -
Si 05 6.37 3.8
Ti 0.35 1.33 247
etc. - 2867 26.29
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Table 6. Chemical composition of surface on CN, CF
specimens (wi%)

Element Raw alloy CN CF
0 - 282 15.91
Ni 63.00 51.81 14.48
Cr 23.00 14.16 34.29
Mo 9.00
Al 2.00 4.31 494
Nb 0.80
Si 2.00 2.88 3.13
Mn 0.20 1.03 877
etc. 22.99 18.48
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A AT =S W2 At NinCrie 2442] VVAH
A1 106, 14um, VEA|HOA] 38,69, VCA]HO|A 59,18

Table 7. Shear bonding strength of specimens (Unit. )

Shear Shear
Specimen Bonding Specimen Bonding
Strength Strength
106.14 38.10
W (+17.92) cv (+11.87)
38.69 44.45
VE (+10.37) CE (+8.04)
59.18 33.10
Ve (+16.96) ce (+8.17)
45.29 54.27
VR (+6.07) CR (+1874)

€ Ni-CrA| 39 240 e 954 ¢ ddded= ¥

OVV OCV : Vintage Halo
* OVE BCE :EX3

BVC BCC :Ceramcoiii
BVR ®BCR : Creation
100 -+
1 ’_’_‘ m H |
0

v (&% VE CE vc CcC VR CR
Specimens

Shear Bonding Strength(iPa)

Fig. 4. Shear bonding strength of specimens. V:
Verabond 2V, C: Cerazen
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VV(Cr) VV(Ti)

CR(Cr)

CR(Nb)

Fig. 3. EPMA image of element to alloy specimens
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™, NiesCrzs 274 CVAIHO|A 38.10ur, CEAJHOA]
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