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25 magnetic forces is undesirable, r example in clocks and
watches. However, since austenite is a high-temperature
modification and is thérmodynamically unstable at lower
temperatures, an austenitic steel must be stabilized to
conversion into other modifications so that it retains its

30 desired austenitic properties at normal temperature too. This can
be effected, for example, by adding alloy elements which are
known as stabilizers of the austenite structure. The alloy
element most frequently used for this purpose is nickel,
typically in an amount of from 8 to 10% by weight.

35
other alloy components are used for influencing other properties
of the steel (for example corrosion stability and stability to
wear, hardness, strength or ductility) in a desired manner.
However, the use of specific alloy components also frequently

40 leads - generally as a function of the amount - to certain
disadvantages, which can be counteracted to a certain extent by
adapting the alloy composition. For example, carbon and manganese
generally help to stabilize the austenite structure but, in
excessive amounts, reduce the corrosion stability. Silicon is

45 frequently an unavoidable impurity and is sometimes also
deliberately added as an oxygen scavenger but promotes the
formation of 8-ferriie. Chromium, molybdenum and tungsten make a



45 frequently an unavoidable inpurity and is sonmetines also deliberately
added as an oxygen scavenger but pronotes the formation of b-ferri i2.1eN{]”303
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during the wearing of jewelry, watches or implants or when using

medical instruments made of such steels. In many countries,
limits are therefore being specified, or are already in force for
the nickel content of materials or for their nickel release on

30 contact with a human or animal body. It is also for this reason
that it is becoming increasingly important to have very many
low-nickel austenitic steels available for very many
applications.

35 A number of low-nickel austenitic steels, including nickel-free
ones, are known. As a rule, the austenitic structure in such
steels is stabilized by the element nitrogen.

Thus, AT-B-266 900 discloses the use of austenitiec, nonmagnetic

40 steels for the production of moving machine parts, in particular
those subjected to vibrational stresses, the steels to be used
merely being defined in extremely wide ranges of possible
compositions: from 0 to 20% by weight of Mn, from 0 to 30% by
weight of Cr, from 0 to 5% by weight of Mo and/or V, at least

45 0.5, preferably at least 1.4, % by weight of N, from 0.02 to
0.55% by weight of C, from 0 to 2% by weight of §i and from 0 to
25% by weight of Ni, the remainder being iron. Said wide ranges
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up to 0.5% by weight of Ni, the remainder being Fe, and its use

for various components, in particular generator cap rings. In the

case of the steels disclosed in :said publications, the required

30 high corrosion resistance is achieved with a comparatively large
amount of molybdenum, by far the most expensive of the

conventional alloy elements.

DE-A-42 42 757 proposes the use of a steel substantially

35 comprising 21 - 35% by weight of Mn, 9 - 20% by weight of Cr, 0 -
7% by weight of Mo, 0.3 - 0.7% by weight of N, up to 0.015% by
weight of C, up to 0.1% by weight of Ni, up to 0.5% by weight of
Si, up to 0.02% by weight of P, up to 0.02% by weight of S5 and up
to 4% by weight of Cu, the remainder being Fe, as a material for

40 the production of articles which are in contact with living
beings. EP-A-422 360 discloses the use of a steel composed of 17
- 20% by weight of Mn, 16 - 24% by weight of Cr, 0 - 3% by weight
of Mo, 0.5 - 1.3% by weight of N and up to 0.20% by weight of C,
the remainder being Fe, for the production of components on

45 railway vehicles. EP-A-432 434 describes a process for the
production of connecting elements from a steel composed of 17.5 -
20% by weight of Mn, 17.5 - 20% by weight of Cr, 0 - 5% by



Si, up to 0.02% by weight of P, up to 0.02% by weight of S and up to 4% by
wei ght of Cu, the remainder being Fe, as a material for 40 the prod?qtﬂmum
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EP-B-640 695 discloses a steel composed of 11 - 25% by weight of
Mn, 10 - 20% by weight of Cr, up to 1% by weight of Mo, 0.05 -

30 0.55% by weight of N, up to 0.01% by weight of C, up to 0.5% by
weight of Ni and up to 1% by weight of S5i, the remainder being
Fe, and its use for the production of commodities, which come
into contact with the skin of living beings. JP-A-07/157847
describes a steel comprising 9 - 20% by weight of Mn, 12 - 20% by

35 weight of Cr, 1 - 5% by weight of Mo, 0.1 - 0.5% by weight of N,
0.01 - 0.6% by weight of C, 0.05 - 2.0% by weight of si, 0.05 -
4% by weight of Cu, the remainder being Fe, and its use for the
production of watch cases. JP-A-06/116 683 (Chemical Abstracts:
Abstract No. 121:138554) discloses a steel comprising 5 - 23% by

40 weight of Mn, 13 - 22% by weight of Cr, up to 5% by weight of Mo,
0.2 - 0.6% by weight of N, 0.05 - 0.2% by weight of C, up to 0.1%
by weight of In and up to 15% by weight of Ni, the remainder
being Fe. The steels disclosed in these publications contain, at
least in ranges of their possible combinations, comparatively

45 little molybdenum and manganese, but their corrosion stability is
unsatisfactory.
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remai nder being Fe, and its use for the production of watch cases.
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30 we have ™PUrt herrmore found processes for the production of

Manganese: less than 17.0% by weight;
25 Chromium: more than 21.0 and not more than 26.0% by weight;
Molybdenum: less than 1.50% by weight;
Nitrogen: more than 0.70 and not more than 1.70% by weight;
and
Carbon: more than 0.11 and not more than 0.70% by weight.
30
We have furthermore found processes for the production of
moldings from steel.

Data in % by weight relate to the composition of the prepared
35 steel.

The novel steel has a low nickel content and is preferably

nickel-free, austenitic, a corrosion-resistant material which is

readily producible and processable and, especially because of the
40 low molybdenum content, is alsoc economical.

The novel steel has a low nickel content, i.e. nickel is added to
it, if at all, only in comparatively small amounts or in general
not more than 2, for example not more than 1, % by weight. The

45 novel steel is preferably nickel-free, i.e. is free ot
intentionally added nickel. (Freedom from nickel is consequently
a special case of the low nickel content.) Wickel is generally
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conventional additive in steel producti on does not generally inpair the
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25 specific applications’or as a conventional addltlve 'in
production does not generally impair the material properties of
the novel steel. In particular, it may contain copper in an
amount of less than 4, for example less than 2.5, preferably less
than 2 and particularly preferably not more than 1, for example

30 0.5, % by weight. It may also contain, for example, tungsten in
an amount of less than 2 and preferably not more than 1% by
weight, and silicon in an amount of less than 2 and preferably
not more than 1% by weight.

35 In a particularly preferred embodiment, the novel steel consists
of iron, unavoidable impurities and the following components:

Manganese: less than 17.0% by weight;

Chromium: more than 21.0 and not more than 26.0% by weight;
40 Molybdenum:less than 1.50% by weight;

Nitrogen: more than 0.70 and not more than 1.70% by weight;

Carbon: more than 0.11 and not more than 0.70% by weight;

Copper: less than 2.5% by weight;

Tungsten: less than 2% by weight; and
45 Silicon: less than 2% by weight.
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resi stance, expressed as critical crevice corrosion tenperature increases

with the followng_ effectiv um.of, all oy el enenf.s: t] =C +
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corrosi aresirsesinseantetid steelstecinpartiantor that conprsiddmposftim of the 10
st eel 16 Ssthar a0k 8eoptbre 28t i 208t 8 Norcaier ¥ hegh lefdheefifeet swensum t hi n
Ejhet! : mt&ﬁﬂ[ne A ?Eﬂ%ﬁy bl cRliBeE HPad @A naRt ﬁéﬁ@ire@%@ﬁ@fi%@fw (f,t rengt h,
uctility, etc..). ['n these cases.,a |ow ngape a gh carbon
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pref er r EEANIERESG GEPkBPECAE (dFBr FRTRP tHE AdTEPILt e‘%ﬂntﬁﬁ\gewétw de range of
uses. (iGdromtehehmomeim sarkmolybgenyhjcanteatd At AP iGrEed- ways has a
geonelsi c shape, the terns "the steel” and "a workpiece or article

conpri si g tdlietest @8pr 9ENG alley nBAYE & 1S MaReMBARidYY Dandér kpi eses.

compr i Si.ng; {1e VL8 eFl e  sUSEUob o PRIdrlC thBke MO Bly8InEO T4 OST O
resi st ante and/.or §treng are requ%red eealn,d/a%r .r,el‘g ;@k.enbgkel cannot be
t ol er at eBEONCTRHS ERPPEr eF}F O IS, THe novel sfeel I's the production of

arti cl esaupiqlf SOBPT35ing Hhig SX&FLT nIRVAL I BRVR oS i PREPARI Wumman. or
ani maRobody, for exanple spectacles, watches, jewelry, inplants, dental
i pl ant swofmsRlddsC cpapkssimg diet hbrgl §oselexampueed bl tpdrddeehars, hooks,
eyes, negflles nisH ey rBeesh 6fsikednte agks/ /o dtreRgsh ahandlgedredci ssors,
cutlery gQQ[&?”%é%QasEnﬁkrHf@ﬂgfscaﬁHSQ BE tolerated. A typical field of
use for the novel steel is the production of articles which are
25 in at least in occasional contact with the human or animal body,
for example spectacles, watches, jewelry, implants, dental
implants, metallic parts in clothing, for examplewbelt fasteners,
hooks, eyes, needles, safety needles, bed frames, railings,
" handles, scissors, cutlery and medical instruments, such as
30 injection needles, scalpels or other surgical instruments.

However, the surprisingly high corrosion resistance and strength
of the novel steel also opens up applications where freedom from
nickel plays no role or only a minor role. It is used, for

35 example, in building construction and civil engineering, for
example for the production of reinforcing steel, fastening
elements, anchoring elements, hinges, rock anchors, load-bearing
structures, facade elements or prestressing steel. It is also
used as material for the production of industrial apparatuses,

40 for example apparatuses or pipelines in oil and natural gas
exploration and production, and the associated ocean engineering
as well as in shipbuilding, or in the petrochemical industry.
Furthermore, it is used as material in transport technology, for
example for components or installations and means of transport

45 for water, land and air tzanspert. Furthermore, it is used in
mechanical engineering and plant construction, for example for
energy and power station technology or for electrical and



30 injection needles, scalpels or other surgical instruments. However, the
surprisingly high corrosion resistance and strength of the novel stzqem]v 0
al so opens up applications where freedomfrom nickel plays no role”or 4 j
a mnor role. It is used, for 35 exanple, in building construction and
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known. Particularly high strength of workpieces comprising the
novel steel is achieved by. solution heat treatment and cold
forming. If desired, the workpiece is then tempered.
Surprisingly, cold forming.does not adversely affect the

30 resistance to crevice corrosion.

A preferred process for the production of articles consisting of
the novel steel is powder metallurgy. For this purpose, a powder
comprising the novel steel or a nitrogen-free or relatively

35 low-nitrogen master alloy is introduced into a mold, for example
by pressing, removed from the mold and sintered. During the
sintering or in a subseguent additional process step, the
required nitrogen content is established by nitriding if a
nitrogen-free or relatively low-nitrogen master alloy was used.

40
It is not absolutely essential to use the steel or its
nitrogen-free or relatively low-nitrogen precursor in the form of
a uniform alloy. The components of the steel or of its precursor
may also be present in the form of a pulverulent mixture of the

45 alloy elements or as a mixture of different alloys and/or pure
elements, from which an alloy of the desired gross composition
form by the master alloy technique during the sinter process as a
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25 furnace atmosphere. Preferably, the nitrogen content is
established by nitriding during the sintering or immediately
before or‘éftef it, without immediate removal of the ;sintered
molding from the sinter furnace or cooling below the sinter
temperature or the nitriding temperature. The main problem in
30 these processes is the binder removal, which is usually carried
out thermally by pyrolysis of the thermoplastic, cracks
frequently forming in the workpiece. A thermoplastic which can be
removed catalytically and at low temperature is therefore
advantageously used.
35
Metal powder injection molding processes suitable for the
production and processing of the novel steel and feedstock for
this purpose are known to a perxson skilled in the art. For
example, EP-A 413 231 describes a catalytic binder removal
40 process, and EP-A 465 940 and EP-A 446 708 disclose feedstocks
for the production of the metallic moldings.
W.-F. Bahre, P. J. Uggowitzer and M. O. Speidel: .Competitive
Advantages by Near-Net-Shape-Manufacturing” (Editor H.-D. Kunze),
Deutcsche Gesellschaft fiir Metallurgie, Frankfurt, 1997 ( ISBN
4% 3-88355-246-1), and H. Wohlfromm, M. Bldmacher, D. Weinand,
E.-M. Langer and M. Schwarz: ,Novel Materials in Metal Injection
Molding*”, Proceedings of PIM-97 - 1lst European Symposium on
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at nosphere. Preferably, the nitrogen content is established by ni mm[ﬂgz 0
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ni ckel - f meendf). austenitic steel as a netallic binder phase of the hard
subst ggces. The powder injection nolding process differs in procedure from
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25 0.1 micrometer. Such metal powders: are commercially available or
can be produced in any known manner, for example by carbonyl

decomposition or water or gas atomization.

For carrying out the powder injection molding process, the novel
30 steel, its precursor or its components is or are mixed with a
thermoplastic, nonmetallic material as a powder injection molding
binder, and the powder injection molding material is thus
produced. Suitable thermoplastics for the production of injection
molding materials are known. In general, thermoplastics are used,
35 for example polyolefins, such as polyethylene or polypropylene,
or polyethers, such as polyethylene oxide (polyethylene glycol).
The use of those thermoplastics which can be removed from the
green compact catalytically at comparatively low temperature i?
preferred. The polyester plastic is preferably used as the basis
a0 of the thermoplastic, particularly preferably polyoxymethylene
(poM, paraformaldehyde, paraldehyde). If desired, assistants for
improving the processing properties of the injection molding
material are also mixed with the latter, for example dispersants.
Comparable thermoplastic materials and processes for their .
45 preparation and processing by injection molding and cata1¥tlc
binder removal are known and are described, for example, 1n
EP-A 413 231, EP-A 446 708, EP-i 444 475, EP-A 800 882 and in



manner. 20 The novel steel, its precursor or its conponent are used in the
formof fine powder. The nean particle sizes used are usually Iesszﬂhmmzmg
100, preferably less than 50, particularly preferably |ess than 20,

m cronmeters and-in general greater than 25 0.1 mcrometer. Such netal
powders: are commercially avail abl eldr can be produced in any known
manner, for. exanpl gpby £6&4 bRy knadeconposighii oAl Oft W &, 362, Y2B witiarh zat i on.
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m xt ur2® as conponent smofiscihie stiddl bd) 8RdFaP FreZEPeETd HhEY 8&3& form
havi ng a nmean 10 par diigheusi keawing) al restdonetaar aandxmete mfr §UfRan 100,
preferably not nore thagme®s,particularly preferably not nore than 20,
m croneters; b) from30 to 60% by volunme of a m xture of 15

as a thermoplastic binder of the powder a), and

25 :
c) from 0 to 5% by volume of a dispersant.

of course, the component sum to 100% by volume.

30 The polyoxymethylene homo- and copolymers and their preparation
are known to a person skilled in the art and are described in the
literature. The homopolymers are usually prepared by
polymerization (generally catalyzed polymerization) of
formaldehyde or trioxane. For the preparation of polyoxymethylene

35 copolymers, a cyclic ether or a plurality of cyclic ether is or
are conveniently used as a comonomer together with the
formaldehyde and/or trioxane in the polymerization, so that the
polyoxymethylene chain with its sequence of (-OCH;) units is
interrupted by units in which more than one carbon atom is

40 arranged between two oxygen atoms. Examples of cyclic ethers
suitable as comonomers are ethylene oxide, 1,2-propylene oxide,
1,2-butylene oxide, 1,3-dioxane, 1,3-dioxolane, dioxepan, linear
oligo- and polyformals, such as polydioxolane or polydioxepan,
and oxymethylene terpolymers.

45
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the group consisting of the acrylates, acrylonitrile and

methacrylonitrile. Such polymers, too, are customary commercial

products. Suitable polymers of vinyl esters of aliphatic

Ci1-Cg-carboxylic acids are, for example, polyvinyl acetate or

25 polyvinyl propionate, and suitable polymers of.Cj;-Cg-vinyl alkyl

ethers are, for example, polyvinyl methyl ether and polyvinyl

ethyl ether. For example, copolymers with at least 70% by weight

of methacrylates of C;-Cjs-alcohols, in particular methyl

methacrylate and/or ethyl methacrylate, as monomer units are used

30 as polymers of methacrylates with at least 70% by weight of units

derived from methacrylates. For example, 0 - 30, preferably 0 -

20, % by weight of acrylates, preferably methyl acrylate and/or

ethyl acrylate may be used as other comonomers.

35 Component c¢) is a dispersant. Dispersants are widely used and are
known to a person skilled in the art. In general, it is possible
to use any dispersant which improves the homogeneity of the
injection molding material. Preferred dispersants are oligomeric
polyethylene oxide having an average molecular weight of from 200

40 to 400, stearic acid, hydroxystearic acid, fatty alcohols, fatty
alcohol sulfonates and block copolymers of ethylene oxide and
propylene oxide. A mixture of different substances having
dispersing properties may also be used as dispersants.

45 The metal powder - in the powder injection molding process after
prior mixing with the thermoplastic binder and, if required, with
the assistants - is brought by means of a shaping tool, for
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binder and/or of the assistants still present are pyrolyzed by
heating up to sintering temperature, and thus completely removed.

30 After the shaping - and, in the injection molding process,
subsequent removal of the binder - the molding is sintered in a
sinter furnace to give the sintered molding and, if a
nitrogen-free or low-nitrogen precursor of the novel steel was
used, is brought to the desired nitrogen content by nitriding.

35
That composition of the furnace atmosphere which is optimum for
sintering and, if required, for nitriding and the optimum
temperature program depend on the exact chemical composition of
the steel used or to be produced or of its precursor, in

40 particular its nitrogen dissolution capacity, and on the particle
size of the powders used. In general, both the increase in the
nitrogen partial pressure in the furnace atmosphere and the
reduction in the temperature are directly correlated with higher
nitregen contents in the steel. Since, however, a reduction in

45 the temperature results not only in a slowing down of the
sintering process itself but also in a reduction in the diffusion
rate of the nitrogen in the steel the sintering and/or nitriding
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The (absolute) pressure in the sinter and/or nitridipng furnace is
usually at least 100, preferably at least 250, mbar. It is

30 furthermore in general not more than 2.5, preferably not more
than 2, bar. Particularly preferably, atmospheric pressure is
employed.

The sintering and/or nitriding temperature is in general at least

35 10009C, preferably 1050°C, particularly preferably at least
1100°C. It is furthermore in general not more than 1450°C,
preferably not more than 1400°C, particularly preferably not more
than 1350°C. The temperature can be varied during the sintering
and/or nitriding process, for example first to dense-sinter the

40 workpiece completely or substantially at a higher temperature and
then to establish the desired nitrogen content at a lower
temperature. '

The optimum heating rates are readily determined by a few routine
45 experiments and are usually at least 1°C/ preferably at least 2°C,

particularly preferably at least 3°C per minute. For economic

reasons, a very high heating rate is generally desirable in order
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tenperpgdure, 5 to maintain a waiting time at a tenperature which is bel ow

the The sintering and/or nitriding process is terminated by cooling

the sintered moldings. Depending on the composition of the steel,
a specific cooling procedure may be necessary, for example very
rapid cooling, in order to cbtain high-temperature phases or to
30 prevent separation of the components of the steel. In general, it
is also desirable for economic reasons to cool very rapidly in
order to achieve a high production rate. The upper limit of the
cooling rate is reached when sintered moldings having defects,
such as breaks, cracks or deformation, due to excessively rapid
35 cooling occur in an amount which is economically unsatisfactory.
Accordingly, the optimum cooling is readily determined in a few
routine experiments. In general, it is advisable to use cooling
rates of at least 100, preferably at least 200, °C per minute. The
sintered moldings can be quenched, for example in cold water or
40 oil.

After sintering and/or nitriding any desired aftertreatment, for
example solution heat-treatment and quenching in water or oil or
hot isostatic pressing of the sintered moldings, may be carried
45 out. Preferably, the sintered moldings are subjected to a
solution heat-treatment by heat-treating them for at least 5,
preferably at least 10, minutes and not more than 2 hours,



sintering and/or nitriding tenperature, for exanple maintain a tenperature
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two hours, for exanple one hour. 10 The duration of sintering and/or

nitriding, i.e. the hold time at sintering and/or nitriding tenperature,
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16 preferably not nore than one hour, at a tenperature of at |east

Effective sum = Cr + 3.3 Mo + 20 C + 20 N - 0.5 Mn,

where the element symbol is the content of this element in the.

30 steel in % by weight. As a comparison, the results obtained with
steels differing from the abovementioned one through molybdenum
content of more than 2.5% by weight were plotted as solid
circles.

35 The comparison shows that, in spite of an extremely low
molybdenum content, the novel steels are surprisingly just as
corrosion-resistant (high critical crevice corrosion temperature)
as steels having a substantially higher content of the expensive
molybdenum.

40
Example 2

A ten kilogram batch of a steel composed of 23% by weight of
chromium, 16% by weight of manganese, 1.4% by weight of

45 molybdenum, 0.17% by weight of carbon and 0.82% by weight of
nitrogen, the remainder being iron, was smelted in a vacuum
induction furnace at 0.8 bar nitrogen pressure and was cast.



1000C, preferably at |east 1100C, and not nore than 1250C, preferably not
more than 1200C, under inert gas, for exanple under nitrogen and/ o 1ailyaiil3
and then quenching them for exanple 5 in cold water. Exanples Exanple 1
10 The critical crevice corrosion tenperature was neasured for twenty two
steel s of various conmposition withit%the following linits: 15 Manganese:

| ess t hakfrer0$pbyingi ghilutEhm draimtreatmemprad t1RAAQ 128 ggnabingor e t han
26. 0% byheekgbél , hadval ybtlegemeod e sastbantid . SQUchyraei Dhtthili seagen: , .
.mote. thgn Qad0a Pt PlHoRRE ot N 1iphQ% bYe MRIARL Forminly 30 (hakbony nore

than 0. 11,800 0oL, MOL8 (RAN-0 JOVeAN Welatach QB DdFlc1d Oib:A0doe

unavoi dalS € Frpuf r116s. said ern'perature s . a‘nmeasure of tfie resistance to
local ScafBOshiEn. aidy, HEoFi SHREIIaTE ERBRF ehed PRKIAE GPE. BPOTL . as 25
open cirglieddapainstofi B678ffRTti ve sum of the steel tested: Effective sum=
C + 3.3 M+ 20 C+ 20 N- 0.5 M1, where the el enent synbol is the content
of this elegent sn.the. 30 steel in %by weight. As a conparison, the
results obtained with steels differing fromthe abovenenti oned one through

nol ybdenum content of nore than 2. 5% by wei ght re plofjtfed as solid
circl é9 Exsmphe %o‘?‘ﬁJ%rrie%ﬁt%‘ﬁuoli}%t't r?aff:?ri_ﬁh%pfﬁieé'cgﬁr_‘gn %?]H efqr?éwnpow

nol ybdenwitdonat 8t  cndse -Reveiomtledleslugidon fgsy ICRrK4PY Pifst fpdlowed by
corrosi onemgershantTi(is glhdcto texaterelevhigh qoirelas point e e 1RMOUMER . as
steel s having a substantially higher content of the expensive nolybdenum
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being iron, was snelted in a vacuum induction furnace at 0.8 bar nitrogen
pressure and was cast. 2 1 NOV 2003 17 After forging, solution

heat -treat nent at 11000C and quenching, the steel had a honpbgeneous
austenitic structure. In this state, it had a yield point of 550 Mra.
After gpld forming with a 72%
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cross-sectional reduction, the steel achieves a yield point of 5 2480 MPa
and, after subsequent tenpering at 5000C for one hour, a yield pointi88Y 1003
2670 MPa. Exanple 3 10 Exanple 2 was repeated but, after the gquenching,
cold formng wth a 92% cross-sectional reduction was carried out,
followed by tenpering. This led to d8trenely high yield point of 3100 Mra.
The exanpl es show that the novel steel is not only 15 corrosion-resistant
but al sWaf.a surprisingly high strength. 20 25 30 35 40 45 21 NOV 2093 18
Ve cl ai m*¢F AR powder injection nolding material containing a | ow nickel
austenitic steel which consists of iron, and the foll ow ng conponents:
Manganese: Chrom um . Mol ybdenum Nickel: N trogen: Carbon: Copper:
Tungst en!:  Si f'j RByfer injeqhipr meplding mategsial poniziaiae anlgi-migkeh oy gspitigestem thistor e
than 21.0 andconekis 6Pk, hitbile ﬁﬁlo@%gl%}s!mg&iegdai; | ess than 1.50% by wei ght;

| ess than 2% by wei ght; nore than 0. 70 and not nore than 1.70% by wei ght;
nore than 0. 1¥28§#°Kot nore tHBAAOL7AOPLYeEBE ght ; | ess than 4% by wei ght ;
l'ess than 2% byrowinght; and moRSBan NaNand YoMordafRb.0%yaldie! Y | ow-ni trogen
precursor of this steel or a m xture of the conponents of the steel or of

i ts precursor MOPYRIGMRAer for 1#5s Bl 20% ReMRBPE asti ¢ binder. 2. A powder

i njection nol gickg: materi al agscha mgyiwgigﬁ{;ai m 1, consisting of. a) from 40
to 70% by volume of the steel, of a nitrogen-free or relatively |ow

Nitrogen: more than 0.70 and not more than 1.70% by weight;
Carbon: more than 0.11 and not more than 0.70% by weight;
Copper: less than 4% by weight;

Tungsten: less than 2% by weight; and

Silicon: less than 2% by weight

a nitrogen-free or relatively low-nitrogen precursor of this steel or a mixture of the

components of the steel or of its precursor, in powder form, and a thermoplastic binder.

2. A powder injection molding material as claimed in claim 1, consisting of:
a) from 40 to 70% by volume of the steel, of a nitrogen-free or relatively low-
nitrogen precursor of this steel or 2 mixture of the components of the steel or its
precursor, in powder form having a mean particle size of at least 0.1 micrometer
and not more than 100 micrometers;
b) from 30 to 60% by volume of a mixture of:
bl) from 50 to 100% by weight of a polyoxymethylene homo- or copolymer
and

b2) from 0 to 50% by weight of a polymer which is immiscible with b1} and
can be thermally removed without leaving a residue, or a mixture of such
polymers,

as a thermoplatic binder of the powder a), and

c) from 0 to 5% by volume of a dispersant.

3. A process for the production of moldings from steel, comprising the process steps
injection molding of the injection molding material defined in claim 2, binder removal

and sintering.



ni trogen precursor of this steel or a mxture of the conponents of the
steel or its precursor, in powder formhaving a nean particle si ZezolfN@Z)lB
| east 0.1 mcroneter and not nore than 100 microneters; b) from30-“to 09
by volume of a mxture of: b 1) from50 to 100% by wei ght of a

pol yoxynet hyl ene hono- or copolymer ¥hd b2) fromO to 50% by wei ght of a
polymer which is immscible with b 1) and can be thermally renoved w t hout
| eavi ng resi due, .m xture of such yners, as a thernoplatic binder
of the pgwder %Br"ceé%?f C@’}m?‘f‘f}ﬁlaﬁn ?"OW}!?%“E)S?“’gt‘j‘Flifr'r%WB‘P"‘?ii @iaberlyant . 3. A
process for the production of noldings fromsteel, conprising the process
st eps Bj ectioon nol d| g of tfge i nj ection nolding material defined in claim

2, bi nder" r endVRIPCESHAS %‘F‘ﬁ‘i‘é"r #i 3, ovhereycige pirggenapntent of thgystest éscestahsshed aj med
in claim3, whgniding fRinBioneky teSintepved catal ytically. 5. A process as
claimed in claim3, wherein the nitrogen content of the steel is
established by nitriding during or after the sintering. 6. The use of the
steel dekj ned The usd 8f felsids dandBLiRcladth If & a%aftérﬁi i Ml&hwﬁl’:l‘? aftl adl | %?t
occasionally in contact with the human or ani mal body. 7. The use o

steel defi ned°F‘i‘fS‘8’I‘“é'iyr'|'i?LO“Faﬁt‘ES'LW%PW"dEﬁE'mahWVon or civil eng| neering. 8.
The use of the steel defined in claiml for the production of industrial
appar at uses. use of the steel defined in claiml as a material in
transpor {: tecﬁH%‘r‘%@’S‘}mefGe’ defieedja glaig | fnuilding eqnsigestiomexrivihengingeingl as a
material in mechanical engl neer| ng and pl ant construction. it. A powder
injection nolding material as inclaim2, wherein the steel, its
precursof- or tRePse °€8ﬁ1§8€ﬂrﬂ§§“‘idﬁ“ ﬁ'ék%b@fﬂ@rpﬁﬁdﬁ@tmoélﬂ%ﬁﬂalﬂwaﬁ%ﬂﬁ@ si ze of
not nore than 50 micrometers. 12. A powder injection nolding material as

claimed Ln cl ibm 2, wherein the steel, its precursor or their conpounds in
powder f3'rm hadbeuss ofiha stepldefingdip claimy basgr myfesial ingragsnorderhnglogyyi cr onet er s.

10. The use of the steel defined in claim | as a material in mechanical engineering and plant
construction.
11. A powder injection molding material as claimed in claim 2, wherein the steel, its

precursor or their compounds in powder form have a mean particle size of not more than

50 micrometers.

12. A powder injection molding material as claimed in claim 2, wherein the steel, its

precursor or their compounds in powder form have a mean particle size of not more than

20 micrometers.



