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Tab.1 Chemical compostionsof two orthopedic dloys
Wt. %
Alloy Fe Ni Cr Mo C Mn S| Co
Co-Cr-Mo <1.0 <2.5 27.4 5.6 0.30 0.9 0.9 balance
Al \% C Ti
Ti-6Al-4V 6.85 5.42 0.013 balance
@15 mm 1 mm , ,
, 900 # , ) , ,
M351 , PS1
1) L]
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) , (SHine)
800 Fg.1 Cydic polarization curves of Co-Cr-Mo dloy and
mv Ti-6Al-4V dloy in sine lution, pH 7.2, 37

, <can rate 0.333 mV/ s
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Ix/mV (SCE)

2 CoCr-Mo Ti-6Al-4V

dloy in saline lution

(dine)
Tab.2 The pitting corrosion potentia and protection potentia (vs. SCE) for Co-Cr-Mo dloy and Ti-6Al-4V

(Eo) (B)

Co-Cr-Mo Ti-6Al-4V
En/ mV Ep/ mV Ey/ mV Ep/ mV
1 431 431 > 800 > 800
422 423 > 800 > 800
405 405 > 800 > 800
ER' T
2 Er (
aso| @ 1 Co-Cr-Mo aloy -200( (b) A Ti-6A4V alloy
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Fig.2 Res potentid ( Er)/time(t) curvesof Co-Cr-Mo dloy Ti-6Al-4V dloy in sline olution, 37
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Fig.3 Gavanic potentiad ( Eg) and gavanic current(1g) asafunction of time for Co-Cr-Mo aloy coupling with
Ti-6Al-4V dloy in sline solution, pH 7.2 ,37 (a) gpecimen without crevice (b) crevice $pecimen
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Fig.4 Cathodic polarization curves for two or-

(ia) thopedic dloysin sdine lution, 37
ip(})-(;roMo:]..67X10_ 6A/ sz pH7.2

ipTieal- av =1.81%x10° ® A/cm?
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No =- (2.303RT/0ny F)Ig(id i) (3
No , R , T Ko , F

nq . s a =O.5,
[8]

N 0=0.39 V (SHE)
N 0=0.400 V (SHE)

l 3 3

Eriim=@eo+N 0=0.796- 0.396=0.400 V(SHE) , 166 mV (SCE) ;
Eriim=@eo+N 0=0.796- 0.400=0.396 V(SHE) , 162 mV (SCE).
, i3=10"°A/cm?,

y . ER't f
, ) 800 mV ,
Ebmean =419 mvV , 99 % , -131 mv 131 mV;
S =420 mV , 99 % -132 mv 132 mV;
5 , ( Er) ( En) (B)
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, 1v A/
cm , 100 m/

[9,10]
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An Investigation on Galvanic Corroson Behavior of
Co-Cr-Mo Alloy and Ti-6Al-4V Alloy

Ba Zhijun” Wu Yinshun Zhang Tiancheng
(Dept. of Surface Science & Corrcsion Engineering,

University of Science and Technology Beijing, Beijing 100083)

Abstract  The combination of Co-Cr-Mo dloy and Ti-6Al-4V aloy is widdy used as
total hip prostheses. The objective of this work isto quantify the posshility of the acceleration of
corroson due to the galvanic effect. Hectrochemica tests based on mixed potential and protection
potentia theories were used to study the gavanic corroson behavior of coupling these aloys. The
resultsindicated that the galvanic potential between two alloys dways wasin the passve potential
zone of the iolated aloy regectively , and that the galvanic current of the couple is same as the
corroson current of ilated aloy under passve state. The efect of galvanic coupling on corroson
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rateis not dgnificant. These results were verified by direct coupling experiments. There is not
weight loss of aloys measured by the anayss balance ater immerdon in sdine olution for 45
days. Observation with optical microscope showed no extensve corroson gopearance for two a-
loys.
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