VCS 089 P 1 Description Soft magnetic iron-cobalt-based alloy and process
ves of§’5 rBanufacturing it The invention relates to a soft magnetic
iron-cobalt-based alloy which has a c? alt content of 10 to 22 percent by
weight, and to a process for manufacturing the alloy and a process for
Abstrrcgéc;ilgufacturing semi-finished products from the alloy, in particular magnetic
components for actuator systems. Soft magnetic iron-cobalt-based alloys
have a high saturation magnetisation and can therefore be used to develop
sort FlEghamagnets, actglan sysiems wih high farees andiar small dimensions.
These alloys are typically used in solenoid valves Such as solenoid valves
manu ffge fuel injectioh systems in internal combustion engines, for example. Soft
magnetic iron-cobalt-based alloys with a cobalt content of 10 to 22 percent
by weight are known, for example, from US 7,128,790. When these alloys
A sofgrengaeh fastasWitchirpacthators #t9s possiblelto Imdit tHe SWiteing by weight
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the strength of the magnet cores used in continuous operation in high
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percdhereigre,dq pravide gp alloy whichds befter glitedhto use %%%é@%@%;?%ight
in fast-switching actuators. VCS 089 P 2 This object is achieved in the
< MO jfvéntHrEEiiedhd dftHE Rhbjelt natertife MtepehdBht daitis. Fukther

perccadvamageous, developmeats-are-defailed inythe dependent claims.dadhe oy
. _invention a soft magnetic alloy consists essentially of 10 percent by weight <
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2nd GRREIGH 08 Getod byP WETGHES P8 26 1% hertett by WeIBI 61 pertdd <
9.0 dayrweightsy AlesgHLQ percent by weight and the remainder iron, the content
of the elements chromium and manganese and molybdenum and aluminium
and silicon and vanadium being 4.0 percent by weight <_
(Cr+Mn+Mo+Al+Si+V) << 9.0 percent by weight. The term "essentially”
indicates the inclusion of incidental impurities. The alloy preferably has a
maximum of 200 ppm nitrogen, a maximum of 400 ppm carbon and a
maximum of 100 ppm oxygen. The alloy disclosed in the invention has a
higher specific resistivity than the binary Co-Fe alloy leading to the
suppression of eddy currents, the saturation polarisation being reduced as
little as possible while at the same time the coercive field strength He is
increased as little as possible. This is achieved by the addition by alloying of
the non-magnetic elements, in particular of the elements chromium and
manganese and molybdenum and aluminium and silicon and vanadium in
the content disclosed in the invention which lies between 4.0 and 9.0 percent
by weight. VCS 089 P 3 Cr and Mn show a strong increase in resistivity at a
low reduction in saturation. At the same time the annealing temperature
corresponding to the upper boundary of the terrific phase is lowered. This is
not, however, desired since it leads to poorer soft magnetic properties. Al, V
and Si also increase the electrical resistivity whilst at the same time raising
the annealing temperature. Thus itis possible to specify an alloy with high
resistivity, high saturation and a high annealing temperature and thus with
good soft magnetic properties. Moreover, due to its Al and Si contents the
alloy has greater strength. The alloy is cold formable and ductile in its fully
annealed state. An elongation value of AL > 2% or AL > 20% is measured in
tensile tests. This alloy is suitable for use as a magnet core in a fast-acting
actuator system such as a fuel injection valve of an internal combustion
engine. The requirements demanded of a soft magnetic cobalt-iron-based
alloy for an actuator system are contradictory. In the binary alloy a higher
cobalt content leads to a high saturation magnetisation Js of approximately 9
mT per 1 percent by weight Co (starting from 17 percent by weight Co) and
thus permits smaller dimensions and greater system integration or higher





