
Abstract
In addition to the physical aspects of sintering, the transport within the metallic phase, also chemical reactions have to be considered.
All metal powders that have ever been exposed to air are covered by surface layers containing oxides which are however bonded with
varying strength, depending on the thermodynamic stability of the respective oxides. In order to grant sound interparticle bonding,
these surface layers have to be removed or at least penetrated during sintering. In many sintered materials, this removal is attained by
interactions with the atmosphere, either with reducing components such as H2 or by reduction with elements contained in the specimen
itself, such as carbon, the atmosphere removing the reduction products. Here, it has to be distinguished between the “free” atmosphere
and that within the pore space of the powder compact; only the former can be markedly influenced from outside. It is shown that these
deoxidation processes occur in clearly defined temperature intervals that are defined by the stability of the oxides. Problems will arise
if these deoxidation intervals intersect with the temperature range for densification. Furthermore, heterogeneous oxygen affinity within
the compact has to be considered, as e.g. in compacts from mixes: here “internal guttering” may occur, that is oxygen transfer from the
base powder particles to those of the alloy elements through the atmosphere, which renders complete deoxidation more difficult. Such
phenomena may however also occur in pre-alloyed powders, in this case rather diffusion of the oxygen-affine alloy elements being the
controlling mechanism. Finally it is shown that removal of carbon from sintered steels, the dreaded surface decarburization, can occur
not only through oxygen or oxygen compounds but in certain temperature ranges also by H2 if specific alloy elements are present.
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