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Alloy 600 has been widely used as a steam generator tubing material in pressu-
rized water reactors(PWRs) nuclear power plants. Corrosion of steam generator tub-
ing mainly occurs on the secondary water side. The purpose of this work is primari-
ly concerned with examining the effect of Ti’*" ion concentrations on the corrosion
behavior of the Alloy 600 steam generator tubing material. Corrosion behavior of
the Alloy 600 steam generator tubing material was studied in aqueous solutions with
varying Ti** ijon concentration at room temperature. Potentiodynamic and
potentiostatic polarization techniques were used to determine the corrosion and pit-
ting potentials for the Alloy 600 test material. The addition of Ti*' ion to
1000ppm showed inhibition effect on the corrosion of Alloy 600. But the corrosion
of Alloy 600 was accelerated when the concentration of Ti3" ion exceeded
1000ppm, it is assumed that the effect of general corrosion of Alloy 600 is more
sensitive than pitting corrosion. It is considered that the passive film which was
formed on the Alloy 600 surface in the 100ppm Ti** ion containing solution is
mainly consisted of TiO,.
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Table 1. Chemical compositions of Alloy 600
test material{wt% )

NN C Fe Mn Al Ti S§ C Cu Mo P
72.17 16.40 10.13 00.27 00.24 00.23 00.22 00.05 00.04 00.03 00.01
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Fig. 1. Schematic diagram of electrochemical ex-
perimental procedure.
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Fig. 2. The potentiodynamic polarization curves
for Alloy 600 as a function of Ti** ion concentra-
tions.
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Fig. 3. The effect of Ti®* ion concentrations on

the corrosion potential(E.,,.) and pitting potential
( Enp) .
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Fig. 4. The effect of Ti** ion concentrations on
the overpotential (E,).
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Fig. 5. The effect of Ti** ion concentrations on
the corrosion rate.

oz Ase HAPHo] LS o B4
27t 3393 98e ¢ + Ak

34 S.Eef mjate| Aol

Fig. 6& Alloy 6009] Alfle] 4% A& A
ZAsln R71EsE AzZE 3% F AlY gud ¥
e o] P4 R wAe FaAEA N
Cr % Fe% 74 42E9 2Y 4l & ESCA £4
§ dio|th. G714 Aldd Astd 4 A<}
ARe A7 A Hel= o9 Fig. 28] F84)



Alloy 6002) ¥-4AFo] ujX)& Ti** o] 29 4% 213

ne
K 0 V5. SCE
" e

s

BONDING ENERGY, eV

(a) Ti2pg;

[

HE T oy 18 Vo CE
0 Aoy 0 Vg SCE

0+
|
= 4 '.-\_‘

wr... :

b

wl {

. 1 A 1 1 L i —
] o s " 515 m
BONDING ENERGY, eV
(c) Cr 2psp,

1100 T My 475 VA.8E
1: Moy 130 V5. KCE

KCPS
B 8 & §

500 |-
w
1 - 1 ek, | N i L l"
(] ] 1] [} 850 o
BONDING ENERGY, eV
(b) Ni 2ps,,
-l
e s -

-]

L ™ It o ’ ™
BONDING ENERGY, &V

(d) Fe 2ps;;

Fig. 6. The ESCA analysis on the surface of Alloy 600 after polarization test in the solution containing
100ppm Ti** ion. ; (a) Ti 2p;35 (b) Ni 2ps,,, (¢) Cr 2p3/2, (d) Fe 2p;,,.
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