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Corrosion Behavior of Ti-Pd System Alloys by Microstructural changes
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[Abstract]

The surface microstructural changes, mechanical properties and corrosion resistance of Ti-Pd alloys for dental
biomaterials have been investigated. Ti, Ti-Pd alloys were melted in arc furnace and the corrosion resistance of Ti-
Pd alloys was evaluated by anodic polarization test. The surface microstructural changes and mechanical properties
of Ti-Pd alloys were analysed by scanning electron microscope and Vicker,s micro-hardness tester. The vickers
hardnees of pure Ti improved by addition of Pd but Ti-25Pd alloy showed decreasing compared with Ti-15Pd. And
anodic polarization and potentiostatic test were conducted in 5% HCI to quantify the resistance to corrosion with
the addition of Pd, There was no significant difference in corrosion resistance between pure Ti, Ti-5Pd and Ti-15Pd
alloy. However, Ti-25Pd alloy showed decreasing compared with pure Ti in corrosion resistance. From these results,
it was concluded that newly formulated Ti-15Pd experimental alloy have adequate hardness and high corrosion
resistance, and this alloy is promising candidate for a successful dental casting alloy.
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Table 1. Chemical composition of raw materials and samples

(Wit%)

Materials C N H Fe 0] Pd Ti
Pure Ti 0.01 0.07 0.013 0.30 0.30 - Balance
Ti-5Pd 0.01 0.07 0.01 0.30 0.30 5 Balance
Ti—15Pd 0.01 0.07 0.01 0.30 0.30 15 Balance
Ti—25Pd 0.01 0.07 0.01 0.30 0.30 25 Balance
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Fig. 1. Schematic diagram of corrosion test

LAY Z Y DY
1. OJMI =S

Elebs 2 Eehe-Zete dae Bk
2 AL Fig, 291 2th Fig. 20014 (2= 45 ElEkg,
(bR= Ti—5Pd (c)= Ti-15Pd, (A= Ti-25Pd g=2] vlA|
ZA AP OZ (a)2} o] o4 E|EREY] U]Aﬂi&% A
7F Y wAIRE @] 25 YERSeH, (he} Zo]
Ti-5PdellAl= Al pdo] vehtr] AL (o)e}
o] Ti-15Pd gaollA= o] dAl pdol S71sko
3 g0l FE8HT MW Ti-25Pd oAM= =
gt pe) 23S Uetligleh, ol mixlx2 o] 2oz}
2 Qo] @3] 7|AH L] AstE el Zlog
Ay zZtEct,

RGBS

H3I0H HM22 20084 11



a) pure Ti (X200)
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Fig. 3. SEM micrographs of Ti-15Pd alloy and the EDS
results taken in the area « phase

b) Ti-5Pd (X200)

Table 2. The result of EDS line scanning for a phase

Element Weight% Atemic%
Ti 81.52 90.74
Pd 18.48 9.26

Totals 100.00 100.00
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Fig. 2. Microstructure of Ti, Ti-Pd alloys
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Table 3. The result of EDS line scanning for 5 phase

Element Weight% Atemic%
Ti 96.66 98.47
Pd 3.34 1.53

Totals 100.00 100.00
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Fig. 5. SEM morphology and EDS line scanning of Ti—15Pd
alloy
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Fig. 6. Microvickers hardness of Ti and Ti—Pd alloys
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Table 4. Result from potentiodynamic polarization curves

Cerresion petential Cerresien current dencity TiPitting petential

Specimen o) (V vs As/AeCl) (icerr) (Aferd) (Epitting)(V vs Ag/AgCI)
Pure Ti ~0.090 3.257 1244
Ti-5Pd -0.093 5524 1196
Ti~15Pd -0.039 12.478 1192
Ti~25Pd -0.113 6.317 0.308
Ni~Cr ~0.226 2057

¢) Ti-15Pd

d) Ti-25Pd e) Ni-Cr

Fig. 8. Surface damages after potentiostatic
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