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Observation of Shear Bonding Strength by Compositional Change and
Firing Steps of the Ni-Cr Alloy for Porcelain Fused Metal Crown

Yong-wan Cho, Min-ho Hong, Won-young Kim, Sung-min Choi, In-Sung Chung
Catholic University of Pusan

[Abstract]

Purpose: This study was observation shear bonding strength by compositional change and firing step of a Ni-Cr
alloy for porcelain fused metal crown. The aim of study was to suggest the material for firing step of Ni71-Crl4
alloy to development of alloy for porcelain fused to metal crown.

Methods: The test was on the two kinds of Ni-Cr alloy specimens. The surfaces of two alloys were analyzed by
EDX in order to observe oxide characteristic. 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 NizCra alloy measured 23.32wt%, and NissCr4 alloy was measured 23.03wt%. And the maximum shear
bonding strength was measured 58.02MP. between NisoCr4 alloy and vintage halo(H4 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 H4 specimens.
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Table 1. Components of alloy specimens

Rate(wt%) Name/Manufacturer
Ni(71)-Cr(14) EX3/TIJMED
Ni(59)-Cr(24) Heraeium NA/Heraeus
2. A|m X!
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Table 2.

i

Cast alloy Cerumi

|

Fig. 1. Shape of specimens

e

Specimen groups by the firing method for the
shear bonding test

Cede Firing methed

E1 Degassing 1set + Opaque 2set +Dentin 2set
+ 920C

o Degassing 1set + Opaqgue 2set + Dentin 2set
+ 920C + 910C

B3 Degassing 1set + Opaqgue 2set + Dentin 2set
+ 920°C + 910°C+ 905C

E4 Degassing 1set + Opague 2set + Dentin 2set
+ 920°C + 910C + 905C + 895C

H1 Degassing 1set + Opague 2set + Dentin 2set
+ 920C

Ho Degassing 1set + Opague 2set + Dentin 2set
+ 920C + 910C

H3 Degassing 1set + Opague 2set + Dentin 2set
+ 920°C + 910°C+ 905C

Ha Degassing 1set + Opaque 2set + Dentin 2set

+ 920C + 910°C + 905C + 895C
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Table 3. Shear bonding strength of specimens(Unit. u)

Speci— Shear Bending Speci— Shear Bending

men Strength men Strength
= 21.63(+4.81) H1 31.17(+11.74)
E2 34.69(£6.77) H2 26.09(+5.62)
E3 40.02(+3.68) H3 45,69(+8.49)
E4 29.54(+392) H4 58.02(+12.10)
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Fig. 2. Shear bonding strength of specimens. E: EX3,
H: Heraenium NA

=

FHGEEE A AEe] ZF 2AJGAE w4 s
AbehEe] AR Hohs Alekael 4 et wEE o] vt
Aoy 24 AR ABE) B4 9 ARE ST

71 A3} NinCru 249 49 FHAEIAE At
AekEe 2dish g BEENY, 29a
NisoCras 2439] H4A|H O] FH35101 2L AslE 2AE

2 = AtHFig. 3)

©
[
5
i)
2
30
rlr
SR
o
fu
e

Ax7} 72+ 7+ 23.32wt%, 23.03%%2 BE Eon,
NinCruu 242 Nifdd= Raw alloyoll A 7Tiwt%7} E4A]

356 gt xint 7|2 ok K]

HolA] 24.83wt%E 7+ 8F Ao & W H9lon Cr
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Fig. 3. SEM Image of oxide surface on specimens

Table 4. Chemical composition of surface on E4
specimens(wt%)

Element Raw alley E4
0 - 23.32
Ni 71 24.83
Cr 14.3 30.27
Mo 9 -
Si 25 02.99
Al 1.5 12.74
Ti 0.2 -
Fe 0.1 -
Sn 14 -
Mn - 02.98

etc. - 02.87
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Table 5. Chemical composition of surface on H4
specimens(wi%)

Element Raw alley H4
0 - 23.03
Ni 59.3 18.01
Cr 24.0 39.55
Mo 10
Si 1.2 02.24
Al - 08.69
Fe 1.5
Mn 1.5 06.77
TA 1.5
Nb 1
etc. - 01.71
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