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Abstract The most important aspect determining the completeness of aprosthesis is itsmarginal and internal fit.
Alloysare processed using a softening/hardening heat treatment methodin order to improve their mechanical, physical
properties and polishing properties. To examinehow the heat treatment method affects the marginal and internal fit
of the Ni-Cr alloy core,thirty dental stone models of the abutment of the mandibular left molar were manufactured.The
Ni-Cr alloy coreswere manufactured by the dipping method for the experiment and dividedinto three groups; A for
no heat treatment, B for softening heat treatment and C for hardening heat treatment. The marginal and internal fitsof
all of the groups were measured by the silicone replica technique. A statistical analysis was performed using one-way
ANOVA(a=0.05) in order to examine whether there is a significant difference in the average values of the marginal
and internal fits among the three groups and it was found that themarginal fits (1, 6) were significantly different
(p<0.05), but the internal fits (2, 3, 4, 5) were not significantly different (p>0.05). These results show that Ni-Cr
alloys should not be processed bythe heat treatmentmethod.However, they need to be confirmed in further clinical
application studies.
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Table 1. Mechanical property of Vera Bond 2V

Ni (71.85), Cr (12.89), Mo
Property (9.00), Nb (4.00), Al (2.50),
Si (0.50), Ti (0.35)
Density
8.2
(g/c)
Vickers
hardness 373
Yield
strength 108000
(psi)
Tensile
strength 148000
(psi)
Elongation(%) 18
Melting
interval( C) 1290-1335
22 25 F =2 M=
T 232 Fig. 17} 2ol et 5 A 1dFAE& o
Aoz sk F m@el A sla PAFAZ A%
B EF3ee Aot %o} ®F(AG-3, Frasaco GmbH,
Terrnang, Germany)< 743 & 2| x] A& 3T
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Fig. 4. Definition of measurement landmarks

Fig. 5. Photography of cross section of silicone replica
measured at x160 magnification using a digital
microscope
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Table 2. Mean(SDs) in um of adaptations of metal

crown at each measuring point (n=30)
Group
point Ao B(Softeni C(Hardeni val;.le
treatment) (Softening) ning)
71.74° 72.68"° 74.32°
! (15.81) (14.06) (12.80) 0.042
80.89 85.33 85.80
2 (12.64) (19.87) (19.46) 0.110
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Total (ng) (51;;:23) (5152:;; 0.189

“Data with the Different Letters are Significantly Different at 0.05
Significance Level. Lower cases mean the comparison in the types
of heat treatment.
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Table 3. Mean(SDs) in m of adaptations for three

parts in metal crown (n=30)
A(No , . P
Parts oy B(Softening)  C(Hardening) et
. 71.02° 76.62" 7937
M }
argmn (19.30) (13.49) (1349) 0033
Axial 81.42 82.10 85.64 0351
wall (12.45) (17.29) (17.40) .
99.89 100.43 102.74
Occlusal (16.11) (11.16) (1942 5%

“Data with the Different Letters are Significantly Different at 0.05
Significance Level. Lower cases mean the comparison in the types of
heat treatment.
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