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Effect of pH value and fluoride ions on corrosion resistance of pure Ti

and Ni-Cr-Ti alloy in artificial saliva
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[Abstract] Objective: To investigate the effect of pH value and fluoride ions on the corrosion
resistance of pure Ti and Ni-Cr-Ti alloy in the artificial saliva. Methods: Electrochemical technique was
used to measure the electric potential of corrosion ( Ecorr), current density of corrosion (Icorr) and

polarization resistance (Rp) of pure titanium and Ti-Ni-Cr alloy in the artificial saliva with different pH

W F8 E #8:2009-07-13 5] B # :2009-09-25

HEWMB LA RHEUT R R #8 (2007C33016) .

EEEMT RAR1964 - ), 5 B LR, A DRRHIE R TR,

WS ML (1965 - ) , &, EIEBEIF, A3 OB T4E ; E-mail ; zyz85@ hotmail. com.



- 400 - WILKREER(EFR) 39 %

value and fluoride concentrations. After electrochemical analysis, microstructure and phase diffraction
were examined by FSEM. Results: With the lower pH value, the Ecorr and Icorr of pure titanium and Ti-
Ni-Cr alloy increased,the Rp decreased, there was a significant difference (P <0.05). The Ecorr and
Icorr increased markedly,the Rp significantly reduced in the artificial saliva containing 0.2% NaF (P <
0.01). FSEM showed that pure titanium and Ti-Ni-Cr alloy surface corrosion, pure titanium in the
artificial saliva containing 0. 2% NaF was most serious. Conclusion: Lower pH value decreases the
corrosion resistance of pure titanium and Ti-Ni-Cr alloy and the artificial saliva containing fluoride ions

decreases the corrosion resistance of pure titanium.
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1.2 ELRAHR ANLWEBREH XA IS0/
TR10271 47 %, 843} : NaCl 0.4 g/L;KCl 0. 4
g/L;NaH, PO, - 2H,0 0.78 g/L;CaCl, - 2H,0
0.795 g/L;Na,S - 2H,0 0.005 g/L;Urea 1 g/
L; %1%k 1 L, FJ NaOH #1 H,S0, 8% pH {4

F 6.8 H 4, BEFTARS.

1.3 K& 4w RaEEs, &l
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T , {1 -G AHRD 4K 400#,600# 800 #4K Y # 3%:,
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oA, W B AR AR # 1T RR L, P
<0.05 FREEFERE.
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Fig.1 Polarization curve of pure Ti and Ni-Cr-Ti alloys in the artificial saliva
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Table 1 The Ecorr,Icorr and Rp of pure Ti and Ni-Cr-Ti alloys - (x£s,n=4)
a5 Ecorr(mV) Icorr(nA) Rp(kQ)
]

Sk Ti-Ni-Cr &4 Ti-Ni-Cr &4 ahigk Ti-Ni-Cr 44
pH=6.8 - 186 +27 -224 +63 3417 825 +451 5537 +823 362 £224
pH =4 -228+52°  -276+23° 56+15° 5401 +4283°* 4163 +1125° 91 +80°
2% NaF -954 +77°  -271 %56 117844 +25020* 12816 +6955" 8.5+2.3" 34 +33*

* 5 pH =6. 8 41481, P <0.05;" 55 pH =4 4iHik,P <0.05.
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Fig.2 Comparison of FSEM morphology on the surface of pure
Ti and Ni-Cr-Ti alloys before polarization
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Fig.3 Comparison of FSEM morphology on the surface of pure
Ti and Ni-Cr-Ti alloys after polarization in the artificial
saliva with the pH =6.8
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Fig.4 Comparison of FSEM morphology on the surface of pure
Ti and Ni-Cr-Ti alloys after polarization in the artificial
saliva with the pH =4
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Fig.5 Comparison of FSEM morphology on the surface of pure
Ti and Ni-Cr-Ti alloys after polarization in the artificial
saliva with the pH =4 containing 0. 2% NaF
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