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A Study on the Hot Corrosion of Super Alloys in the
Chlorine Environment

Y. B. Jung* Y. H. Kim**, K. H. Lee**, H. S. Kim**
*R & D Dept. of Hyundai Pipe Co.
**Dept. of Metallurgy, University of Ulsan

Using four kinds of superalloys(Ni-base) that were produced by SAMMI special steel
Co., the hot corrosion experiment was performed with gas mixtures containing 0.25% Cl,-
20.0%0:-79.75% Ar at 1173K for 200 hours. Corrosion rates were measured by experiment,
the micro structure was observed by SEM and the component of product layer was analyzed

with SEM-EDX.

Under the given corrosion environment, Nimonic 80A and Super 601 show good corrosion
resistance by the formation of protective (Al, Ti)Ox type thin oxide film on the surface
of these alloys. Corrosion resistance of Super 718 was inferior than that of Nimonic 80A
or Super 601. The thin oxide film formed on the surface of Super 718 was less compact
and dense than that of Nimonic 80A. Monel K-500 was severely attacked by the formation
of volatile compounds of copper chloride in this high temperature corrosion environment.
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Table 1. Chemical composition of specimens

Element(wt %) C Si Mn P S Ni Cr Ti Al Cu Mo Fe Co Nbi
Nimonic 80A 0.05 — 005 003 0015 736 195 24 14 - - 15 10 -
Monel K-500 004 018 0.03 0.001 0.001 64.7 — 046 256 3203 -— - - -
Super 601 0.05 — 003 — 0001 6058 2146 051 119 — 002 1616 — -
Super 718 0028 003 002 — 0003 5093 1825 090 069 0.03 286 21.22 0.03 5.011
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A ! Safety bottle B ! Silica gel C ! CaCl,
D : Flow meter E : Temp. controller F ! Thermocouple
G ! Pt-wire H : Furnace I : Cooling chamber
Fig. 1. Schematic diagram of experimental apparatus.
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A
Photo. 1. Scanning electron micrographs of Nimonic 80A exposed to chloridation/oxidation environ-
ment at gas flow rate 50cc/min for (A) 50hours (B) 100hours (C) 200hours.
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Photo. 2. Scanning electron micrographs of Super-601 exposed to chloridation/oxidation environment
at gas flow rate 100cc/min for (A) 50hours (B) 100hours (C) 200hours.
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Fig. 4. SEM/EDX spectra from the cross section of Nimonic 80A exposed to chloridation/oxidation .
environment at gas flow rate 100cc/min for 200hours.
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Photo. 3. Scanning electron micrographs of Super-601 exposed to chloridation/oxidation environment
at gas flow rate 150cc/min for (A) 50hours (B) 100hours (C) 200hours.
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Photo. 4. Scanning electron micrographs of Super-718 exposed to chloridation/oxidation environment
at gas flow rate 150cc/min for (A) 50hours (B) 100hours (C) 200hours.
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Fig. 6. SEM/EDX spectra from the cross section of Nimonic 80A exposed to chloridation/oxidation
environment at gas flow rate 150cc/min for 200hours.
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Fig. 7. Thermodynamic stability diagram for Super 601 alloy in mixed gas environment at 1173K.
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Fig. 8. Thermodynamic stability diagram for Model K-500 alloy in mixed gas environment at 1173K.
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