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Abstract

The microstructure evolution in carbide strengthened Alloy 602 during exposure to a
synthetic flue gas (N2-2.5%0,-8.6%H,0-16.4%CQO,) at 1100 °C has been studied.
The chromium and aluminium loss resulted in a chromium depleted alloy subsurface
area and the dissolution of the carbides within this area. An increase of the carbide
fraction in the sample core was observed and quantified. Phase equilibria
calculations revealed that the depletion of aluminium as well as that of chromium
triggers carbon to leave the depleted area. The overall carbon depletion in that area
corresponded to the observed increase in carbide fraction in the sample core.
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Introduction

Many austenitic high temperature alloys rely on the formation of a protective Cr,O,
scale and a variety of strengthening mechanisms. For wrought superalloys a
beneficial effect of a discrete distribution of globular grain-boundary carbides on
creep-rupture properties was reported [1]. The carbides at the grain boundaries
provide a limited strengthening by stabilizing the grain boundary against sliding in
creep. In the alloys with carbon content exceeding about 0.04 wt% carbides -
normally chromium-rich M,,C, - are precipitated [2].

The high temperature wrought Ni-alloy 602 which is used for furnace and heat
treatment equipment and in chemical facilities derives some of its stress-rupture-
strength from primarily precipitated chromium carbides. The microstructure of this
alloy has been studied experimentally for carbon content between 0.06 and 0.37 wt%
by Brill [3]. From a research of earlier studies Brill found in summary that in Ni-Cr and
Ni-Cr-Fe alloys with chromium concentration below 30 wt% the carbon solubility
decreases with increasing chromium content and increases with temperature. The
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