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A Study on the Development of Porcelain Bonded Ni-Cr Dental Alloy

Kyu-Hwan Lee*, Myung-Chul Shin*, Boo-Byung Choi**

Development of a dental Ni-Cr alloy system for porcelain veneering crown and
bridge was studied in this research. The principles of alloy design were

a) It should not contain toxic beryllium.

b) It should have low melting point.

¢) It should be easily ground and polished.

d) It should posess an adequate strength to resist the deformational force in the
mouth,

e) It should be bondable with porcelain by chemically.

After investigating the effect of minor elements such as boron and rare earth
metals on the mechanical properties of the Ni-Cr alloy system, the compromised
ideal composition for dental use was determined. The composition was 19.6% Cr,
5.6% Mo, 3.4% Si, 1.0% Fe, 0.01% Ti, 0.5~1.0% B, 0.2~0.6% misch metal,
balance Ni. To compare the performance of experimental alloy with commercially
available alloys, the properties such as strength, melting point, and bond strength
were measured. The results were as follows:

a) Boron increases the strength of the alloy but reduces the elongation.

b) Misch metal increases the strength when the boron content is low, but does
not increase the strength when boron content is high. And it reduces the
elongation drastically,

¢) Mechanical strength of the experimental alloy was not superior to commercially
available Be containing alloy, but handling performance such as castability,
ease of granding and polishing, and cuttability were superior to the Be containing

alloy.
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Table 1. Commerc1a11y available non~precious Ni-Cr porcelain bonded alloys

gzl = A E A Ni Cr 08 HA& Ni,/Cr
vo N3 Aurotex 82.7 16.0 Co, Mo, Mn, Si, Al 84,716
Gemini [ 80.5 11.8 Co, Mo, Si. 8713

Nobil Ceram 80.1 12.9 Co, Mo, Mn, Si, Al, Be 86,14

Permabond 79.4 13.8 Mo, Si, Be. 85,715

Ultratek 79.4 12.1 Co, Fe, Mo, Si, Al, Be 87.713

s Ni DAN Ceramalloy 64. 8 18.6 Mo. 78,22
Euro Ceram 71.3 21.5 Fe, Si, 77/23

Howmedica 68.3 20.0 Fe, Mo, Mn, Si. 77,23

Microbond 61.2 22.8 Fe,Mo 7327

Ticon 70.8 16.6 Fe, Mo, Mn, Si, Al 81,719

Victory 62.6 21.4 Fe, Mo, Si, Al, Nb. 7525

Wiron S 66.3 14.5 Co, Fe=8.5, Mo, Si, Al=7 8218

{£= Ni Negium 51.9 42.8 55745
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Table 8. Chemical compositions of experimental alloys

Cr

Misch Y

Mo Si Fe Ti B
1 70.4 19.6 5.6 3.4 1.0 0.01 0 0 0
2 69.9 19.6 5.6 3.4 1.0 0.01 0.5 0 0
3 69. 4 19.6 5.6 3.4 1.0 0.01 1.0 0 Q
4 69.4 19.6 5.6 3.4 1.0 0.01 0.5 0.5 0
5 68.9 19.6 5.6 3.4 1.0 0.01 0.5 1.0 0
6 68.9 19.6 5.6 3.4 1.0 0.01 1.0 0.5 0
7 68.4 19.6 5.6 3.4 1.0 0.01 1.0 1.0 0
8 69.6 19.6 5.6 3.4 1.0 0.01 0.5 0 0.25
9 69.4 19.6 5.6 3.4 1.0 0.01 0.5 0 0.5
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Verahond 115 1.7 0.3
93 danz

Microbond = 8.5 14, 0 47.9
Yoiron 7 23 74.4 0.9 0.3
Kaijet 2 73.8 1.2 0.2

{a) Verabond 1400 (b) Unitbond x400
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Fig. 9. Microstructures of various commercial products and KAIST experimental alloy.
(etchant; 10% ST electrolytic etching)




—EITBgt H6B, BIK, 19854 —

A=A ¢w, lamellars] Ful = ozl & g4
= 2B #4571 3gEe] gammadtst THEL o] F
I UdEE & F doh o meEA & g8 falAde g
Zx8 A% +F fAd WL F F 9L ¢+
ek B oA UEE Wiron 773+ 202 gele] 244 7
Ax glew, dendriter} =42 5SS Rz gy
=}

=
A Ak, g0l du, ARAel el FEL -
T+ g9k
@ ¥F 94 F 2EL I $AE A%
R

¥y
Rl
kool AN FEE EAARC g 9AE
7
o

=

2 2547}k, misch metale »E ghgke] Y&

o Ax Zrle] o] ubx shi}, BB wreke] 8 u) =

o] glgleh. zElv &L FA8 AT
(3) ALFTFY 2t Bedhf 7 &

o, F24, HEA, 9t F daAq AF 54

o ead Eowh

2 £ x B
1) W.J. O'Brien: Evolntion of Dental Castings,

Alternatives to gold alloys in dentistry, Con-
ference procedings, 2~9(1977).

2) I.J. Tuccilo: Composition and Functional Cha-
racteristics of Precious Metal Alloys for Dental
Restoration, ibid, 40~67(1977).

3 NMEFE 5 A Co-Cr G5#HEE, 1(1979).

4) K. Asgar: Alternatives to gold alloys in denti-
stry, 94(1977).

5) S.C. Brecker:
medium in prosthodontics, J.P.D. 6, 801, (1956).

6) J.P. Moffa “:

alloys for use with porcelain vencers. Part 1.,

Physical properties, J.P.D. 30(4), 424~431(19

73).

ibid: Part 1. Industrial safety and biocompa-

tibilty, 432~441(1973).

8) E.F. Huget: Dental alloys:

rations, Alternatives to gold alioys in dentistry,

139~157(1977).

T, AP HESE S, &8 29~33Q19

80).

10) J.P. Moffa: Physical and mechanical properties
of gold and base metal alloys, Alternatives to
gold alioys in dentistry, 81~93(1977)

11) E.F. Huget &
miwm crows and bridge alloys for porcelain
venecring, J. A.D.A. 94, 87~90(1977).

12) J.A. Tesk: Selection and characteristisc-Nickel

N4

Porcelain baked to gold-a new

An evaluation of mnonprecious

7

~

Biological conside-

9

fd

: Properties of two mickel-chro-

and base metals, Alternatives to gold alloys in
dentistry, 68~69(1977).

13) R.]J. Hodges:
and base metal alloys, ibid, 106~138(1977).

The corrosion resistance of gold




