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Abstract : A commercially pure Ti(CP-Ti) and Ti-25wt%Pd alloy for dental applications were cast into a phosphate-bonded ALOs;/SiO;
investment mold and the surface of the casting specimens were investigated by means of SEM/EDS, XRD and XPS.

The addition of 25wt%Pd in CP-Ti showed a moderate mold reaction owing to the considerable lowering of melting point. XRD analysis of
the investment after burn-out treatment revealed that it consisted essentially of SiO; ALO; P2Os, Mgs(POs)z, AIPO, Mg:SiOs and MgALO,.
The mold reaction products were TisSiz and TiO; in case of CP-Ti casting and TiO, and SiOx in case of Ti-25wt% Pd casting.
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1. 53] (ingot) A 5}

CP-Ti¢} Pd(Table 1)& A #std 413l B¢E Y&
BAg 4 de AFolAELFEZ (vacuum arc remelting
furnace AVAR-3030-5 , Acevaccum Co., Korea)olA]
CP-Ti¢} Ti-25wt%Pd¥=< Z42F &3istrth ojof &34
& 2x10Morr 2 AFE A 2uaE argon gas
A7191 FYF(cold copper)bath 9ollA HZFZ 3] 23
HALAE sl 2 534 ) 8-3)ste] 20g9] button® F3]
= Az3¥UTE CP-Ti & Ti-25wthPdel Fx2 $9f
ICP(OPTIMA 4300DV, Perkin- Elmer, USA) EAARE
Table 2 o A)A]stg Tt

Table 1. Chemical composition of CP-Ti and Pd (wt%)
(Certified by the manufacturer Kobe Steel Co. and Donga
Chemical Co.)

Ti N C H Fe O -

Bal 0.03 | 0.08 | 0.015| 0.30 | 0.25 -

Pd Au Ag Cu Fe

Bal |[0.0012[0.0013}0.0045] 0.019 | 0.02 -

Table 2. Concentration of castings analysed by ICP(%)

castings Ti Pd bal.

CP-Ti 98.75 - 1.25

Ti-25wt%Pd 71.37 27.68 0.94

2. 79 2 AR

A48 22 (modeling wax, Daedong Inc. Korea)E ©]
83t 10x10x1.5mr(3E W35 A1 E & )blockF o] &S A
ZA3ta FYP2E AA s AFd(crucible former)ol] 2
YEEHY ¢ % §UEAE 58 AA A AW
A A (wax cleaner)E =X & HZ3to] ¥ E(casting

o
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5. 028

ring)oll A X3 Ao}

ol A LFEwv Ag)FlFE A(Table 3 ; Rematitan
plus Dentaurum, Germany) 100gd & 18cc EFv|Z 1§
v AgaEksol Es 27X 3 ¥ B FY WE
3t 7}471(5kg/ e, air pressure, OSung, Korea)Z 30%
7t 71 AFAA F=¥E ARt 88 dxE 73
g A7)zAA 100CAA 7HQeln 087 41 F AL
AR ZANA 24F8E FAHAT. 0% Be 28
Fbumn oute FHo| FEF AEE Hasn BEF

)= B O
AE BLE B FES A

Table 3. The composition of the silica « alumina phosphate
bonded investment (Certified by the manufacturer Dentaurum Co.)

Components Contents (wt%)
SiO» 55-75
Al203 10-25
MgO 5-10
NH4H2PO4 5-10
AFo]  AMR®E  F%7)(Rematitancast, Dentaurum,

Germany)= 7MY/ &Y Haog Fx2e F24(casting
chamber)o] F¥S Aztsln HMAYH FSFHE acetone
o7 1027 2SaA238 3 854 (melting chamber)u
9] &7kl 9% 29E AT 5 e FE7H(copper
crucible) 9]l 18]35} T} chamber doorg w4 3le] £-3f
A& ZFu7]e}t argon gas A BHAHE WEEste KA
LALAE A EHNE 2ok of 3027 ot= &
% 7Iob(1kg/an)F2 SR T AEA AlREH FRV|E
¥ T59 25 &Ho| Bl Fxo|lnzE A #
WAE SfE A58 AFRE 160~180A =g =48}
L3t o A8 3 argon gas 7|9 24
ol 3027 WL F 2L FASS FYAA ARE A
23t

3. SEM/EDS, XRD, XPS 4]

F2F 7t Awe] BUAHES W) SAstol 2R
IS F¥eoen, F2A FEHELE SEM/EDS (Jeol
JSM-5410LV, Japan)& 7}& A 20KVol A EAstgoh. &
g X-A3 - R M (RichSeifert & Co. =4 3000PTS,
Germany)-2 target2 Cu Ka(wave length-1.54056 A), scan
rate 5°/min, 7}&A S} 40kV 9 AF 200mA, 4 W=
20~80°ZAe g2 3slgoemw XPS(KRATOS =W AXIS,
England)= Mg Ka o]23 X-d& 15kVel 7p&34
30mA9) UZHE, 10™%orr ATTAAN AT F
spectrum2 XPSPEAK(version 4.1)8 o]&3}49 bonding
energy°ll &3t 318tAR G E BT

B Ao [dbE<d #4& Fig. 14 Yepfgich



A4 BeE 2 Ti25wi%Pd 239 EUNSANE 385

Wax Patten | 10 x10 x1.5 mihlocktype

silica » alurrina phosphate banded investrrent

2t 1100°C Wnin holdirg

Ti-25w%Pd
Casting trechine

T I

water coaling

| ! 1

!
Macroscopic View | SEMIEDS [> XRD

e

o

Fig. 1. Schematic diagram of experiment procedure
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F pago] glu Moz Jelugle]l FE ANt A A
g dkgeol  SISlEE & & sow, (bAHe
Ti-25wt%Pde] ZAf-ole Ao F2A AVE Ve
Aol FHAete] wkgo] CP-Tiol Hlsl ¢3}E o] FarEo]
453 74428 Aoz AZdArh ol dge CP-Tig]
A$ FHol < 1800C £-§EEF FHE o 229
L5y YA AP gehirgo] ool A o
H7b FERA §EFEHALH, Ti-2BbwthPde Fa3e] o
Foz FHol ¢ 1300CAEE  FIEERTL =
BwthPde] H7l2 WgAde) Aoz PRax FIEA
ofo] AWyr-go] CP-TiHTh ¢tPH o7 o] oz FF )<
|3 ol mdgd ZAo= dAdE).
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Fig. 2. Appearance of CP-Ti and Ti-25wt%Pd castings

2. %A ¥We] SEM/EDS ¥4

Fig. 3, 4+ CP-Tig} Ti-25wt%Pde] TWelv|x o
SEM/EDS 24 Ax}olt}. Fig. 3¢ & 4 Sl upel ol
CP-Ti =24 #ZW FFA gAEe] A 2% HY
o} 33 EDSEAeo A¥ O7} 51.80%, Sizt 3417%= 7}
2 2ol AZHYoW Al 953%, Mg, Ti, P& u% A%
HAth FEE O, Si, Ale] d4E0] A& AR Mo}
o] F Ao FAHESY SO, ALO:E FAH
, ©]= CP-Ti7} 1800C ¢} &0
FEA ] RrGHT ol FxAG AFE
Rew  #wodEy.  Eg
Ti-25wt%Pd(Fig. 4)= O 50.08%, Si 22.90%, Al 11.94%, Ti
9.29%7y AEHULHW Mg, Pd, P& #F HEHU
CP-Tig} ®lime af Al P7} 3NN Bo] HEHAT o
Re Ti-25wt%Pd A9 S8ET 2 w4 Taz 734
o] AFo] Zase] kAT HAREGo] o] FolH 7] o<
Aez HddEt FH Ti, Al Si 94ELS CP-Tigt
Ti-25wt%Pd7 24zt @A G 2telg vehdin ols dxE
o] FzA ®WHo| RHEANERZ EAslE A4 diEcl
I Azt

olde] HAPAFHI]NM Mg ElebF FEA F2A W
2o ke ojPm RWAY IHEZ TATE & F A
Ak Eg Py} CP-Ti A% W vFoz AEHe A
< F2A R FEAY] Wil Ti-25wt%hPd o 7
+ oF AEHe A §F5e] dF¥er FE2A Wi=E
R A B0 i) Aeg gudn

1 ofy
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Fig. 3. SEM/EDS mapping of CP-Ti casting surface
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Fig. 4. SEM/EDS mapping of Ti-25wt%Pd casting surface
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Huk-S- A A B
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Fig. 59 SiO,, ALOs, MgO$¢} NH,H.PO,2 o] Foj7l 5
HFARE 1100CE 71 (AT F 24FH XA

o
T oT ¢

sldARE JeE ok o714 P.Ose NHHPO.7}F #-2
o] AR, Mgy(POs)E MgO$t NHHLPOS 1
2ollA whgste] AAAEHATH10]. MgSiOs9k MgALOs=
MgO ¢} Si0y, ALOs7} & #A Fol REg3ted A= AT
3 Azt

oo} 22 B EE PR AAFTH F2F CP-Ti9
EHISAALESY X-d FHZAA= Fig 6@l TisSi,,
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Fig. 7& & 3 A48 XA A4E9] ss-dd
HE ZAFS XPS spectrum 2 A Ti(2p), O(ls), Al(2p),
Si(2p), P(2p), Mg(ls)522 B4 =9I

Fig. 7& CP-TiZ o3 3 ZA2=Z TiRp)olA X-A
spectrum A J A7} 458.8eVE Ti0,9] ZAg o x| 9}t
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kg ekt O(s)ollA X-4 spectrum-2 530.72eV ¥
532.4eVZ #3 #H3ow ol ALOs peak 530.7eVe}l SiO;
peak 5324eVe] 77 A3t OPxe F AFE A
e SO B ALOYS FHAF = ern, HI Al2p)
o)X 746eVE  ALO:e] peakst AXFHH, Si@2p)el A
103eVE el & olE SiO) quartzt+E2Y-S & 5 3
th P2p)e X-A spectrume 134.78eV$} 133.13eVE ©] A
£ P0Os9] peak 134.7eVe} Al(PO),9] peak 133.1eVe} YA
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Fig. 7. XPS analyses of the CP-Ti castings for surface
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Fig. 8. XPS analyses of the Ti-25wt%Pd castings for surface
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