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[Abstract]

A Study on How Cyclic Casting of Base Metal Alloy for
Dental Ceramic Crown May Effects upon Its Mechanical
Properties and Microstructure

Un-Jae, Choi - Moo-Hak, Shin - Hee-Sun, Chung - Myoung-Won, Koh
Dept. of Dental Laboratory Technology, Wonkwang Health Science College

Using a nickel-chrome casting alloy called 'Rexillium V' which is also available as base metal
alloy for dental ceramic crown, 4 types of mixtures(A, B, C, D) with old and new metal were
prepared for cyclic casting. The results of cyclic casting can be outlined as follows:

1. For Vickers hardness after casting, specimen A and D tended to have lower hardness in the
course of cyclic casting, while specimen B and C tended to higher hardness.

2. The results of X-ray diffraction analysis showed that major crystal phase contained nickel-
chrome compounds and carbide.

3. The observation results of SEM photographs after cyclic casting show that there was a
significant tendency to have similar structures among experimental groups.

4. The results of EDX analysis after cyclic casting showed that there were little differences in
chemical composition between parent metal and base metal alloy.

Although industrial nickel-chrome cast alloy did not show any significant change in material
properties even through cyclic casting over several times, it is recommended that more there be
more in-depth studies on how to detect any potential corrosion, discoloration and toxication of
dental ceramic crown implanted in patient's oral cavity.
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Cempesitien Ni Me Al Cr Be Ti Ce
wit% 73 9 2.5 14 1.8 Trace Trace

(Table 2) Physical Properties of Rexillium V

Yleld strength / proof stress : 720 MPa
Ultimate tensile strength(UTS): 1060 MPa
% Elongation : 15%

modulus of Elasticity : 218 GPa

Vicer's hardness : 344

Melting Range : 1165-1215C

Casting Temp : 1315

(Table 3) Content(%) of old and new metal in base metal alloy used for the experiment

Type Cempesitien ratie Weight
A Type(A1~AB) 0 -100 % O - 16g
B Type(B1~B5) g‘ _ ;8 2 [c\l) _ I_:S
C Type(C1~CB5) g - 28 ; ’C\') - Zg
ormoros | N RE | Nim

* O = old metal, N = new metal
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Fig 1. Variation of Vicker's hardness
depending on the number of cyclic
casting

A : Cyclic casting up to 5 times using 100%
old metal

B : Cyclic casting up to 5 times using a
mixture of 70% new metal and 30% old
metal in each cycle,

C : Cyclic casting up to 5 times using a
mixture of 50% new metal and 50% old
metal in each cycle.

D : Cyclic casting up to 5 times using a
mixture of 30% new metal and 70% old
metal in each cycle.
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A5 : five—time casting of 100% old metal
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B1 : one—time casting of 70% new metal B5 : Cyclic casting up to 5 times using a
and 30% old metal mixture of 70% new metal and 30% old
metal in each cycle.
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C1 : one—time casting of 50% new metal  C5 : Cyclic casting up to 5 times using a
and 50% old metal mixture of 50% new metal and 50% old
metal in each cycle.
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D1 : one—time casting of 30% new metal D5 : Cyclic casting up to 5 times using a
and 70% old metal mixture of 30% new metal and 70% old
metal in each cycle.

Fig 2. X-ray diffraction analysis on each specimen to cast.
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B1 : one—time casting of 70% new metal
and 30% old metal

B5 : Cyclic casting up to 5 times using a

mixture of 70% new metal and 30% old
metal in each cycle.
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C1 : one—time casting of 50% new metal  C5 : Cyclic casting up to 5 times using a
and 50% old metal mixture of 50% new metal and 50% old
metal in each cycle.

D1 : one—time casting of 30% new metal D5 : Cyclic casting up to 5 times using a
and 70% old metal mixture of 30% new metal and 70% old
metal in each cycle.

Fig 3. SEM photographs on cast surface
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Fig 4. Results of EDX(Energy Dispersive X—ray Spectroscopy) analysis on D5

Table 4. Result of EDX analysis for the D5 sample

Cempesitien Ni Me Al Cr Be Ti Ce
wt% 75.4 8.22 1.75 14.24 - 0.19 0.2
* D5 sample : Cyclic casting up to 5 times using a mixture of 30% new metal and 70% old metal in
each cycle.
V. = 2. X-A8)d ENAY FAPLS 25U
shekeTH U2, 28 whekRe|glrt
ATEYLEL vF2LE o ATE 3 WM =23 FA An| 7w A
Q= F2& UA-38 T3 Rexillium vE o A HIR® 245 e A¥S B
Agste] ABaT Bade] BauE 47lx] 4 U FEF EDX BAZN mgsul =
(AB,C.D)Typel 2 &alat o} Wt zxz A2 o7k 72 YehtA] gl
Ayt At oh2ak 22 A8 AT
1 % T HAA A% S A, DO FoL oe] AvE Edi® AlEHI Q= F2E
oyl Z=x7 APLLE 22 iy Ay UE-IE daS odH HEFEE st &
& B9om, B CY A¢E 23 SHe 4y eI NNE gheu, Ak 7l
2wt of H2 3 A3 E4 ofKo] T A%



E2A, AP, YoM, DA ARG F2UE vAES e WEFRIL71AA 54 | vjH2Ed) n)3e 9F

. A =8} ojshA ", 1986.

, A, 28 =A-F40 AdHx
A= vl el dAeladt
¥l

. 24(1) : 33-41,

of

oy oY
2 ol

AT, A, A8 HHES e A1
of g mAl=2 B 71AH dRel ¥
oF, HiA 7| AHeS A, Vol.29,
No.4, 2002,

oflyt, A, AWHHE A|2tof AME-E= H]
AT dael A5 Mol wet 4
44, dFERAHST =74, Vol.13,
No.1, 1990.

ofQlf, A, AEHE A2ol| AHE
Nickel-Chromium?# 2] %]

Aol et A, A E
A], Vol.13, No.1, 1991,

A S-EEide Y RiEEE
7b Aot wjAl el nX= PRk o
A 71441, 18(1) = 49, 1991,

. =R AAbo] AHE-E = Chrome
Cobalt Alloy2] AF== Sl=of upE ¢l
g B = Bl itk AE4 o
7. WA L7 EFe3] A, Vol. 18,
No.1, 1996.

Anderson JM. Applied Dental Materials

oth ed Blackwell
pubrication 94, 1976,

’

©
foi
ot

o
o,
of

Scientific

Anusavice KJ. Okabe T, Galloway SE et
al. Flexure test evaluation of
presoldered base metal alloys. J
Prosthet Dent, 54:507-517, 1985,

Anusavice KJ. Shafagh I. Inert gas
presoldering of nickel-chromium
alloys. J Prosthet Dent, 55 : 317—
323, 1986.

Asger K. Peyton FA. Effect of
microstructure on the physical
properties of cobalt—base alloys. J
Dent Res 40:73, 1961(a).

Asger K. Peyton FA. Effect of casting
condition on some mechanical
properties of cobalt—base alloys. J
Dent Res 40:63, 1961(b)

Bates JF and Knapton AG. Metals and
alloys in dentistry. International
Metals Review, 215 : 39~60, 1977,

Bertolotti RL, Fukui H. Measurement of
softening temperature in dental
dental bake—on porcelains. J Dent
Res, 61 : 480—-483, 1982.

Bruggers K. Corcoran C, Jeansinne EE.
Role of manganese in alloy
porcelain bonding. J Prosthet
Dent, 55(4) : 453-456, 1986.

Craig RG. Dental materials properties and
manipulation. CV Mosby, Saint
Louis, 202, 1979.

Harcourt HJ. remelting of Cobalt—Chrome
alloys, Br Dent J 112 : 198, 1962.

THE JOURNAL OF KOREAN ACADEMY OF DENTAL TECHNOLOGY « 19



Hesby DA. Kobes P, Graver DG, Pelleu
GB. Physical properties of a
repeatedly used nonprecious metal
alloy. J Pros Dent 44 : 291, 1980.

McLean JW. The Metal
restoration. Dent Clin North Am,
27 177471761, 1983.

Miyagawa Y. Radiographic diffraction at

ceramic

the interface of metal ceramics.
Surface oxides of 88% Au alloys
containing Fe, In, Sn for porcelain
fusing. Shika Rikogaku Zasshi,
19(45) 1 15—-27, 1978.

Nelson DR Palik JF, Morris HF, Comella
MC. Recasting a Ni—-Cr alloy. J
Pros Dent 55 : 122—127, 1986.

Nielsen JP. Shalits S. Margin casting
monitor, J Dent Res, 56(Special
issue B):213, 1977.

Nielsen JP. Shalits S. Dental procelain in
dental casting. J Dent Res,
59(Special issue A) : 432, 1980.

Phillips R W. Skinner's of science Dental
Materials, 7th ed. W. B. Saunders
Co., 397.1973.

Phillips. Skinner's Science of dental
Materials. W. B. Saunders Co, 1982.

Preston JD. Berger R. Laboratory
variables affecting ceramometal
alloys. Dent Clin. North Am, 21 :
717, 1977,

Tylman SD. Theory and practice of Crown

20 « cHtx|TI7 12 5t5IX|

and fixed partial prosthetics 6th
ed. Mosby. 1970.

Vincent PF. Stevens L, Basford KE. A
comparison of the casting ability
of precious and nonprecious alloys
for porcelain veneering. J Prosthet
Dent, 37 : 527, 1977.

Weiss PA. New design parameters :
Utilizing the properties of Ni—Cr
super alloys. Dent Clin North Am,
21749, 1977.

Yamamoto M. Metal-Ceramics: Principle
and methods of Makoto—Yamamoto.
Quintessence Publishing co. :110,
483, 1985.





