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Abstract

In this paper, the effect of aging heat treatment to the Corrosion behavior for the Nimonic 80A
superalloy was studied by AC Impedance methods. Tested solution was 3.5% NaCl with tempera-
ture 25C. Electro-chemical corrosion test were carried out for the Nimonic 80A super-alloy which
solution heat treated at 1080 for 8 hours, followed by aging heat treated at 650, 700, 750,
8007 and 850 with 16hours under vacuum environment.

The obtained results were as follows:

1. Base metal and solution-treated materials were exhibited similar corrosion tendency as Ran-
dle equivalent cell. The value of passive film resistance was 579 ohms for the base metal and
124,770 ohms for the solutionized metal, such a difference was arose by the y precipitate on the
metal surface during heat treatment.

2. The measured value of R, for heat-treated at 650, 700, 750C, 800°C and 850°C were
97,943, 93,111, 26,961, 15,798 and 11,7800hm respectively. Which indicated that the passive film
resistance Rp was reduced as aging temperature increased, due to the growth of grain size and
sensitization at the grain boundary.

3. The similar tendency was exhibited for corrosion behavior of the electro-chemical corrosion
polarization method and AC impedance method, and confirmed that AC impedance method was

useful tool for corrosion research.
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Table 1. Chemical compositions of Nimonic 80A superalloy(wt%).

Elements C Si Fe Cu Cr

Ti Al Co Ni Mo Mo

wt% >0.10 0.99 2.54 0.67

21.11

2.40 2.96 0.95 67.58 0.38 041
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Fig. 1 AC Impedance test result for Nimonic 80A, base metal(x200)
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Fig. 2 AC Impedance test result for Nimonic 80A, solution treated(x200)
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(b) Potentiostatic EIS
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Fig. 3 AC Impedance test result for Nimonic 80A, age heat treated at 650 T (x200)
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Fig. 4 AC Impedance test result for Nimonic 80A, age heat treated at 700 T (x200)
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Fig. 5 AC Impedance test result for Nimonic 80A, age heat treated at 750 C (x200)
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Fig. 6 AC Impedance test result for Nimonic 80A, age heat treated at 800 T (x200)
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Fig. 7 AC Impedance test result for Nimonic 80A, age heat treated at 850 T (x200)
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