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ABSTRACT

Etfects of Cr, Ni and W on the anodic polarization behavier were investigated for Fe-Cr-Ni-W
alloys in deaerated 1N HCI1 sotution. Surface films formed on the alloys from the polarization were
analysed asing AES, SEM and EDAX. A higher concentration of tungsten was found in the surface
oxide film compared to the matrix. It played an important role on increasing the stability of the
passive film. The presence of an adequate amount of Cr was essential to increase the pitting
resistance of the alloys in acid chloride media. Under 12 wt% Cr, alloys containing 6 wt% W did
not exhibit any passivity at all. The main role of Ni was to control the microstructure rather than
to modify the corrosion resistance. In 23 Cr-14Nj-6W alloy, the duplex microstructure of ferrite
(&-phase) in an austenitec matrix was developed. The reason why preferred pitting appeared in

austenite and ferrite/austenite interface was that ferrite had more amount of Cr and W than auste-

nite,
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Fig. 1. Schematic diogram of an electrochemical cell
g & A4 used for the polarization meosurement.

Table 1. Alloy composition

Composition wt %

Alloy Heat Treatment -

Cr Ni W Mn c 5
23~14~0 22.38 | 14.22 ] 0.011 ] 0.021 | ©.014
23-14-3 23,151 14.41 3.26 0.010 | 0.016 | 0.008
23-14-6 1100C, 80min 23.25 | 14,38 6.06 0.009 | 0,014 | 0.008
23-14-9 22.93 | 14.23 | 9.38 [ 0.013 | 0.014 | 0.012
23-6-6 T 22.78 6,03 5.93 0.015 | 0.010 | 0.011
23— 0 -6 water gquenching 22.97 0 8,08 0.016 | 0.016 | 0.010
16—-14— 6 16.17 | 13,81 5.95 0.015 | 0.013 | 0.008
2-1-6 12,29 1 13,76 | 5.97 | 0.018 | (.008 | 0.009
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Fig. 2. Anodic polorization curves for 23Cr-14Ni-XW
Alloys in the deaercted IN HCI solution.
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Fig. 3. Anodic polarization curves for XCr-14Ni-6W
elloys in deaercted IN HCI soluction.
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Fig. 4. (c) Auger peck to peak vs.sputtering time for
23Cr-14Ni-9W clloy polarized for 60 min at
—0.3V SCE,

(b) Auger peak to peak vs. sputtering time
for 23Cr-14Ni-9W alloy polarized far 40 min
at 0.4V SCE.
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Fig. 5. Anodic polarization curves for 23Cr-XNi-6W
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Fig. 6. Opitical micrographs of 23Cr-xNi-6W alioys.
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Fig. 7. Result of 23Cr-14Ni-6W alloy boiling Murakami
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