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A Study on the Hot Corrosion of Rene 80 Superalloy
by Electrochemical Methods

S. R. Yoon and June-Tag Kim

Dept of Materials Eng., College of Eng., Hanyang Univ.

The present study aims to develop some types of electrochemical corrosion tests useful in

evaluating hot corrosion resistance of nickel base alloys.

Experiments were conducted in a

mullite tube maintained at 1200°K, controlling the gas atmosphere over Na;SO4 melt with a

sulfur-containing gas (0.15% SO, + 03). Potentiodynamic and linear polarization measurements

were performed with René 80 superalloys, Au, and Ag(s)/Ag;S04(1) half cell taken as the test,

counter, and reference electrode, respectively. The corrosion morphology of the corroded

electrode specimens which had been subjected to various potentiostatic polarization conditions

was examined with SEM and EDS. Experimental results revealed that electrochemical testing

would be a useful tool for the quick and quantitative assessment of the hot corrosion resistance

of nickel base superalloys.
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Fig. 1. A schematic drawing of the experimental set-up
under a sulfur-containing gas atmosphere.
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Table 1. Nominal composition of René 80 superalloy _

Element

C

Cr

Co

Mo

W A | Ti | B|Zr [Ni

Wi%

0.17

14.0

9.5

4.0

4.0] 30| 5.0p.015[0.03] 60
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Fig. 2.

Typical SEM micrographs of René 80 alloy
specimen,

A) Arrow marks point at the location of MC type
carbide (1) in a grain and M,,C,(2) at grain
boundaries.

B) An expanded view of the inside of grain
showing the net work of ¥ in Ni-rich matrix.
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Fig. 3 . Potentiodynamic polarization behaviors of René 80 alloy in 1200 °K Na,SO,

melt under 0.15% SO,+ O, .
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Fig. 4. Linear polarization curves of René 80 alloy
measured in a Na,SO, melt with immersion time. Slope
of the dotted line on the curve corresponds to the
polarization resistance.
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Table 2. Data obtained in linear polarization measure-
ments

Run | Immersion Eoc Rp icorr

No. | time {min) (volt) | (V/nA) (nA)
1 54 -0.816 | 3. 027 E2 | 3. 447 E5
2 108 -0.766 15 119 E2 | 2. 038 E5
3 197 -0.704 | 1. 074 E3 | 9. 716 E4
4 262 -0.642 | 1. 382 E£3 | 7. 550 E4
5 327 -0.590 | 2. 235 K3 | 4. 669 E4
6 428 -0.534 | 3. 548 E3 | 2. 941 E4
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