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The surface of articles of iron or steel can be
rendered corrosionproof thereby, that they are
chromed by thermic diffusion. In this known
method carried out generally with employment
of gaseous chromium carriers, the chromium ex-
change from the gas against an approximately
similar quantity of iron of the parts to be treated,
in that at this exchanging layers of chromium are
produced on the surface of the articles which,
similar as those produced at the cementation
with the fundamenta] material, are most inti-
mately connected and grow together with the
fundamental material,

The carbon content of the iron- and steel alloys
employed for the production of the articles to be
subsequently chromed causes, as is known, in so
far serious difficulties at the chroming, as the
carbon of the fundamental material forms car-
bides together with the chromium which diffunds
in, sald carbides checking the further penetration
of the chromlum layers.

It was belleved, that this inconvenience could
be sufficlently obviated by the prescription not
to Increase the carbon content of the iron to be-
vond 0.29%. Applicants have, however, ascer-
tained that for the chroming capablility and the
quality of the chroming zones of the iron carbon
alloys then produced not only the percentage
of the carbon confent of the alloys, but the total
quantity of the carbon contained in the steels
is decisive, in which instance then, besides the
carbon content of the alloy in percents. also the
cross sectlon of the parts to be treated has still
to be considered, from which the carbon gets to
the surface during the chroming.

As the observation of all these measures may
cause diffficulties under circumstances, the inven-
tlon proposes, te prevent, the influence of the car-
bon content of the articles to be treated and es-
pecially its moving to the surface, thereby that
the parts to be subsequently chromed are made
of so called alloyed steels.

It has now shown, that not all of the known
and even the best known alloying elements are
not in posltion to check the moving of the car-
bon at the chroming. ‘This carbon movement
could not be prevented, for instance, even at the
chroming of a fundamental substance with 0.1¢
and less carbon and additionel 2% of molyb-
denum. This inconvenience was even then not
overcome, if to the iron carbon alloys to be
chromed such addition of chromium was added
from the beginning that the carbon content of
the alloys had to be considered as bound off there-
on. Also In a steel with 0.1% carbon and 3%
chromium the carbon moved for instance in the
cross section of the fundamental materfal in op-
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position tio the diffunding-in chromium, so that
also In this instance chromium zones with un-
satisfactory physical and chemical properties
were obtained as result.

It has now been found surprisingly, that the
moving of the carbon and thereby the inconven-
ience thereof can be prevented, if the articles to
be chromed are made of an {ron carbon alloy,
which contains in the base material chromium
together with other alloying elements, which
alone or at least in these percentages have no
effect. An addition of 3% chromium alone to a
steel with 0.06% carbon can not stop the carbon
movement In the base material. The same s
valld for a steel which besides 0.06% carbon and
other iron companions, contains alone 0.5%
vanadium. By the simultaneous addition of
chromium 3% and vanadium 0.5% to the steel,
the movement of the carbon Is practically abso-
lutely prevented and thereby a chromed surface
is produced, which can withstand the highest
physical and chemical stressings.

Besides chromium and vanadium the steels,
from which articles with perfect chromium layers
have to be produced according to the invention,
may further contain 0.3 to 3% of molybdenum,
which has to be fully or partly replaced by tung-
sten. A stee]l with carbon 0.127%, chtomium 1.2%.
molybdenum 1.2% and vanadium 0.6% could be
chromed especiallv well.

Conseguently, the Invention relates to a proc-
ess for the produection of articles of iron and steel
with corrosion-proof surface by diffunding-in of
chromium into the surface at temperatures from
about 900 to 1100°, according to which the articles
to be chromed are made from alloys of the iron,
which containsg less than 0.29 carbon (preferably
3 to 4% chromium), 0.3 to 3% of vanadium (pref-
erably 0.6 to 1.5% of vanadium), remainder fron
and the usual companions, and the articles con-
sisting of these alloys are then chromed, Be-
sides chromlum and vanadium the steels may fur-
ther contain 0.3% to 3% molybdenum, the con-
tent in chromium amounting then practically to
from 0.5 to 5% (preferably 1 to 2%) and the con-
tent of vanadium again to 0.3 to 3% (preferably
0.5 to 1%). Tungsten has to be substituted com-

., pletely or partly for the molybdenum in the alloy.

A silicium content in these materials has no
decisive influence upen the physical and chemi-
cal property of the zones, but facilitates in quan-
titles from 1 to 2% the diffunding-in of the chro-
mium to a certain degree.
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