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In this study, the effect of niobium addition on the passivation behavior of Ti alloys in NaCl solution
was investigated using various electrochemical methods. An a-phase in Ti alloy was transformed into a
BB-phase and martensite structure decreased as Nb content increased. The corrosion and passivation current
density(+300 mVscg) decreased as Nb content increased, and thereby a stable passive film was formed
on the Ti alloy. Potential of Ti-xNb alloy in the passive region increased, whereas, current density decreased
with time from results of potentiostatic and galvanostatic tests. Also, the corrosion morphology showed
the smaller pits as Nb content increased.

Consequently, Ti alloy contained high Nb content showed a good resistance to pitting corrosion in 0.9
% NaCl solution.
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EFFECTS OF NIOBIUM ADDITION ON THE CORROSION BEHAVIOR OF TI ALLOYS IN NACL SOLUTION

3ka Nbe] ks 717} 10, 20, 30, 40 wt%s 0|5kt
Ti—xNb §Hare] o3t ddskA &sliehr] 2lall ok &l
Z(SVT, Korea) & o]&3to] 81 ¢ o2 FHA oA HHy
Safekith. 1 5 sk E 218 1000 TellA 124]3F
A2l & 38 (water quenching) dF3Ith &S] Afo]=
= 57 2.5 mmzE tjojol2 = Ael7] (Accutom—5, Str-
uers, Denmark) & ©]-&3to] detA dsqict. mEsgt
SiC AupAl & o]&-ste] 2000 grit7hA] Antet £ oehe=2
MZ st AE S F=H]sFA T Ti—xNb (x=10, 20, 30, 40
wt%) Tas BWA 545 B8] fdl Fstdn A
(OM, optical microscope) ¥ XA 3|2 & A (XRD, X—ray
diffractometer) & o]&ato] #HZ3I3aL §-2] 545 AL
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e S ARgste] A4St 300 mV(SCE) 4]
103 ZAFeRGITh. @8dn] 4 (OM, optical micro—
scope) 2 E3F W #A2E Ti—xNb (x=10, 20, 30, 40
wt%) F=o AT SR 2 T AR RS b

Fig. 1. Optical micrographs of Ti-xNb alloys :
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Table 1. The condition of electrochemical corrosion test

Solution 0.9% NaCl
Working electrode Samples
Counter electrode High dense carbon
Potentiodynamic Reference electrode SCE
test Scan rate 1.66 mV/s
Potential -1500 mV
Atmosphere Argon
Temperature 3651
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(a) Ti-10Nb, (b) Ti-30Nb, and (c) Ti-40Nb.
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Fig. 2. X-ray diffraction patterns of Ti-xNb alloys : (a) Ti-10Nb, (b) Ti-20Nb, (c¢) Ti-30Nb, and (d) Ti-40Nb.
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Fig. 3. Potentiodynamic anodic polarization curves of Ti-xNb alloy in 0.9 % NaCl solution at 36.5+1C.
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9 32 0.9 % NaCle] &HeflA 2+ Nbgt
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Table 2. Corrosion current density (L.or), corrosion potential
(Econ) of Ti-xNb alloys after electrochemical test in 0.9 % NaCl
solution at 36.5+1C
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Fig. 4. Potential-time curves after the galvanostatic test of Ti-xNb alloys at an applied current of 1.0 mA in 0.9 % NaCl solution

at 36.5+1C.
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Fig. 5. Current-time curves after the potentiostatic test of Ti-xNb alloys at an applied potential of +300 mVscg in 0.9 % NaCl
solution at 36.5+17C.

Fig. 6. Optical micrographs of Ti-xNb alloys after the potentiodynamic test : (a) Ti-10ONb, (b) Ti-20Nb, (c) Ti-30Nb, and (d)
Ti-40Nb.
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FH el mEn AAAEE A QEHER ARH AL
iz Ti—6AI=4V 7]A1A Q1 A o] -3t Wk,
ol S2H= Fd00 oaf Al e vA= 2
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Ti-Nb §2& 7]20] ABUE P32 AL %
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oA prdo 2 WHEHITh

2. Ti—xNb 2] 300 mVellr FAAFUEE Nb7t 5
7bde] wek 1.073 X 107° A/em? 1.103 x 107°
A/em?, 7.443 x 107% A/em?, 5.8 X 107% A/em®®
¥ 903, 300 mVscp] ASlelA Yehd F-seldF

EIAE e

3. TimxNb oAl Nb &) S714% g ejg el
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4, 52 3 Ti—10NbS} Ti—20Nbe] ZHe|A & AET} L}
ERor Ti—40NbolAE= S E (pit) 7F YERIA] 243k
Nbe] sl&fo] Frlehe= F2A o] A7 F718F3t.
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