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Surface Reaction between Phosphate bonded SiO2

Investment and Ti-Zr-(Cu) based Alloys for
Dental castings

Kyu-Ji Joo
Vision Dental Lab., Kwangju 500-100, Korea

Experimental Ti-13%Zr and Ti-13%Zr-5%Cu alloys were made in an argon-arc melting furnace.
The grade 2 CP Ti was used to control. To investigate the surface reaction layers produced by the
reaction with mold materials and the influence of the reaction layers on the hardness of castings, A
phosphate bonded Si®ase investment was used as mold material, and microstructure observation
and hardness test were performed.

The surface reaction layers of Ti-13%Zr and Ti-13%Zr-5%Cu alloys were thinner than that of CP
Ti had a clearly multiple structure. A difference of the hardness between surface and inner of the
Ti-13%Zr and Ti-13%Zr-5%Cu alloys became less than that of CP Ti.

From the results, it was found that the Ti-Zr-(Cu) based alloys were possible to cast with SiO
base investment without the great changes of mechanical properties of the castings.

« Key word : argon-arc melting furnace, the surface reaction layers, phosphate bondeassiO
investment, microstructure observation.
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(Table. 1) Chemical compositions of experimental
specimen alloys (wt.%)

Cempesitions (wt.%)

Experimental Zr  Cu Ti
Ti~13%Zr 12.76 Bal.
Ti—183%Zr-5%Cu 13.23 513  Bal.

specimens

(Table. 2) Chemical compositions of control (wt.%)

Cempesitions (wt.%)
Fe C H O
CP Ti(Grade 2) 0.30 0.10 0.015 0.25 0.03 Bal.
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(Fig. 1 The X-ray diffraction patterns of the G-C
CERAVEST G(G-C, Japan) investment.
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(Fig. 2) Optical micrographs of the surface-reacted
layer between investment and alloys; (a—
1),(@=2)CP Ti, (b)Ti~13%Zr and (c)Ti-13%Zr—
5%Cu.

=3 Ik, 1991). ¢

oM FHe| theRFEY WA xio}~ )
RO R BAA E Fre ohrt g Bal(+
i et al.1992)% QIA|NE Yukr oz 714 A A4
o He = IA vtk A=A Qo R’
S=0] ol A== SioFFol Fx3 F
Aok 1A of2 MgOFHol S22 %iiﬂ-‘ﬂ
7IAH QAe A= vlatstd ARt Afolz vt

N

AAEEA Sios

PN A HF2E Ti-Zr-Cu)A FFY AHst-S

S0l WA e Ao $44E Kol

.T’_(/J\’[’I et al 1992) 5 ] }_iﬂo 7
FA7}
Ll A Xﬂ O]E}

(Fig. 3= TBA Y /22 Sie Tigke] vt
SAEE oty sl FHA/ 59 Aol
A YE=Z gkl Sie] AP EE line profiledt
Aztoltt (a)CP Tiol Z4¢= FIA 9] F48
o S/} R S H 240 SHlo] 9o

U (bTi-13%7Zr 2 (c)Ti-13%Zr—5%Cus+=2]
9= CP Tikt} Si9] &4 Ax7t A et

iLL

Silicon Kat Titanium Kat
| 1
I
J
I
'i-
(b) ]
T
F
Silicon Kat Titanium Kat
{ ]
i'il .E
1 H :'
| L |
& ]
c) .1
]
| . |1—!_|_
I " | a i " N .-I
Silicon Kat Titanium Kat

(Fig. 3) Line profile scanned through the surface
reacted layer between investment and
alloys; (@)CP Ti, (0)Ti=13%Zr and (¢)Ti—13%Zr—
5%Cu.
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(Fig. 4> The change of micro-Vickers hardness of
as—cast Ti=13%Zr-5%Cu alloy, Ti=13%Zr alloy
and CP Ti with the distance from the
surface toward the inner part.
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