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Pitting Behavior of Sensitized 444 Stainless Steel in Hot Tap Water
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(Institute of Materials, Shanghai University, Shanghai 200072, China)

Abstract: The corrosion behavior of sensitized 444 stainless steel in 80 'C tap water was studied by electrochemical

method. The results showed that in hot tap water, the polarization resistance of the sample decreased with the

increase of the sensitization degree, and the surface passivation ability decreased. The pitting resistance and

sensitization degree had similar evolution characteristics with the aging time. The higher the sensitization degree, the

worse the pitting resistance performance of the sample.

sensitized sample.

Pitting will occur preferentially at the grain boundaries of the
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Tab. 1 The chemical composition of 444 stainless

steel specimen (mass fraction) %

Cr Mo Mn Si Nb S C N Fe

18,6 1.75 0.45 0.59 0.37 0.002 0.007 0.01 A

EPR)#F 47 W oF, 47 X FE 3 A, Wil i Wik
2 mol/L H,SO,+0. 01 mol/LL KSCN-+0. 5 mol/L
NaCl. i JE H25 C, J8 56 /e B8l B ok K%
HEATLH CL.SO% \HCO,  ,Ca® Fl Mg®" Jii i
43R 80,90,190,70,22 mg « L', 3 5 6% R
VEWOE T pH & 7. 65 3 560 T B AR 4 IOK 38 R
A A3 kB E TR K T 45 L Dl 80 C
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Fig. 1 Schematic diagram of electrochemical test system
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Fig. 2 DL-EPR curves of specimens before and

after solution treatment
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Fig. 3 Typical surface morphology of specimens after DL.-EPR test with different times of solution treatment

and sensitization treatment
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Fig. 4 DL-EPR curves of samples after different

times of sensitization treatment
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Fig. 5

EIS curves of several samples corroded in the

synthetic tap water at 80 C; (a) Nyquist plots;

(b) Bode plots
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Fig. 6 Equivalent circuit for the specimen corroded

in the hot synthetic tap water
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Tab. 2 Fitting results of electrochemical impedance spectroscopy

R./% RJ/(Qeem?) Yo/(s*+Qeem ?) Ri/(Q+cem?)  You/(s+Qeem™®)  aa R/(Q+cem®) R,/(Q+cm?®)
2.9 248.2 4,953X10°° 0. 80 2.185X 10" 9,495X10°°¢ 0. 80 2.483X10° 2.702X10°
7.0 263.3 5.053X10° 0. 80 1.976 X10* 9,785X10°°¢ 0. 87 2.201X10° 2.399X10°

13.5 238.2 5.106X107° 0. 85 1.585X10* 9,988X10°°¢ 0. 80 1.723X10° 1. 882X 10°

18.8 251.6 5.469X10° 0. 80 1.764X10" 1.032X10°° 0. 85 1. 609X 10° 1.785X10°

21.4 266. 2 5.724X10°° 0. 84 9.165X10° 1.121X10°° 0. 86 1.481X10° 1.572X10°

23.5 267.3 5.942X107° 0. 81 8.185X10° 1.321X10°° 0. 80 1.275X10° 1. 357X 10°
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Fig. 7 Polarization curves of the specimens with
different sensitization degrees in the synthetic tap

water at 80 C
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Tab. 3 Pitting potentials of specimens with different

sensitization degrees

AL/ % 2.9 7.0 13.5 18.8  21.4  23.5

xR

ImV 61446 532414 471425 375+£23 133+44 42423
m

23.5%, Sl (ED) M 614416 mV & 42+
23 mV i £ P B W S PR AR . DAk AR A R
B.ORAFEL 1 200 CEBAIEW E, HEMKLA
82 mV, % 5,30,60,120 min i {k &b ¥ J5 i RE 1Y
E, {E45y W F R 2 143,572,481,239 mV, 4K,k
HHALEA] M 5 min #EK % 30 min B, 3K AR TR 5

b dr B3R ETS Bodls o B B SCRRR -SR] A
s 444 ANBE B FAEAFAENT I AR AN BT Cr XL X R
%17 5 A A I ) R L U P AR e T
CU ) HE A e 5 W82 S 7 e 58y 7 539 Ak 2 0t 6 e S
F18 58 e O R o DR T g o 2 0 S A 2B T SEAR BCRE 19
IR

8 ALk (R.=13. 5%) WAk 5 i) B 78 3% i TE 41
Fig. 8 Typical surface morphology of the sensitized

specimen after polarization measurement
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