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EFFECT OF Nb SURFACE ALLOYING
ON CORROSION BEHAVIOR OF TI6AM4YV

WANG Zhen-xia, HE Zhi-yong, WANG Wen-bo,XU Zhong
Institute of Surface Engineering , Taiyuan University of Technology , Taiyuan 030024

Abstract ; Effects of Nb surface alloying on corrosion behavior of Ti6Al4V(TC4) in H,SO, .HCI,NaCl so-
lutions were investigated by immersion test and electrochemical technigues respectively. The results of im-
mersion test show that the corrosion resistance of Ti-Nb alloyed layer is better in 10% H,SO, and 10%
HCI solution, but not in 10% NaCl solution in comparison to TC4. The result of electrochemical measure-

ment results also prove that the corrosion resistance of Ti-Nb alloyed layer is increased in 5% H,S0,.5%
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HCI and 3. 5% NaCl solutions.
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Fig. 1 Cross — section SEM micro-structure of alloyed layer
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Fig. 2 Distribution of elements in alloyed layer on TC4
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Fig. 3 Corrosion weight loss versus time in 10% H,S0,(a) and 10% HCl (b) solution
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Fig.4 Cyclic polarization curves of TI6A4V
and Ti-Nb alloyed layer in 5% H,SO, solution
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Fig. 5 Cyclic polarization curves of Ti — Nb
alloyed layer and Ti6A4V in HCI solution

Table 1 electrochemical kinetics parameters

sample Ti6Al4V Ti — Nb alloyed layer
Epn,V -0.441 0. 003
Ly A/cm® 4.691E -6 4.691E -6
corrosion rate ,mm/year, 9.516E -2 9.517E -2

Table 2 electrochemical kinetics parameters

sample TC4 Ti-Nb alloyed layer
Ew,V -0.297 -0.231
I,..,A/cm? 2.814E -7 1.464E -7
corrosion rate , mm/ year 5.708E -3 2.97E -3
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Fig. 6 Cyclic polarization curves of Ti-Nb
alloyed layer and Ti6Al4V in NaCl solution

Table 3 electrochemical kinetics parameters

sample TCA Ti —Nb alloyed layer
Eee,V -0.385 -0.217
Iy, AVem® 1.892E -7 1.556E -7
corrosion rate ,mm/year 3.84E -3 3.156E -3
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B2 AR AL 2. B BT LLE ) Ti - Nb & & 28R &K
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PhEES4RE T . Z Ak TiGAI4V 1 Ti - Nb & 4 )2 FHAR AR A i
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Ti -»Ti** -3¢ (2)
2Ti +3H,50,—Ti, (S0,), +3H, (3)
2Ti +6HCl —2TiCl, +3H, (4)
2Ti** +0, +4H* 52Ti** +2H,0 (5)
Ti +2H,0-Ti0, +4H"* +4e (6)
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Ti0,. TiO, 1 Nb,O; 31 Pling-Bedworth H. kT 1 BB HIIR
P, B Nb, O BA REMHER & B TR 541k
R SRR, P — 2B 4R TIGAI4V ZAA it Fg ik BE.
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