
1                 EP 0 346 547 B1                    2 Description
The prior art contains, moreover, a group of patents which are concerned
with the problem of This invention relates to the processing of cold-
providing heat to metal strip or sheet material by rolled stainless-steel
sheet or strip, and in particu-  means of electrical induction. This prior
art in- r, to a method of annealing and then descaling   5   cludes, for
example, the following U.S. Patents: that product.
4,054,770; 4,585,916; 3,444,346; 2,902,572; and In the manufacture of
flat-rolled stainless-steel  4,678 ,883. These patents may be considered as
sheet and strip products, it is necessary to anneal  relating to such an
electromagnetic induction pro- or soften the material, subsequent to the
cold-    cess called "transverse flux induction heating". rolling
operation. One very common annealing   10      There have been factors
which would lead per- practice involves heating the steel in an oxidizing
sons skilled in the art to seek to substitute induc- furnace atmosphere to
a temperature at which ox-   tion heating for the conventional gas-fired
heating ide surface scale readily forms. Such heating, to a  in a
refractory-lined furnace with an oxidizing at- temperature typically in the
range of 450 degrees  mosphere. It has been apparent to those skilled in
Fahrenheit to 2150 degrees Fahrenheit (788 de-  15  the art that if this
can be done, the heating should grees Centigrade to 1177 degrees
Centigrade), de-  be more rapid and efficient, possibly causing the pending
upon the chemical composition of the       development of the desired
annealing with the de- steel being processed, is commonly done in a
velopment of an oxide scale of lesser thickness refractory-lined, gas-fired
furnace containing an oxi-  because of a decreased time at high
temperature. dizing atmosphere, and such treatment typically  20   At the
same time, however, those skilled in the art results in the formation on
the stainless steel of an  have also appreciated that there are
considerable oxide scale having a thickness in the range of 4000  practical
difficulties which have tended to make this Angstroms to several microns.
Such a scale must    apparently desirable substitution difficult or impos-
ultimately be removed before the product is con-   sible. sidered ready for
sale. To accomplish this, accord-  25  For example, there has been the
problem that ing to the prior art, any of several different de-  unless
particular measures are taken to decrease scaling processes may be used,
alone or in com-    the amount of magnetic flux applied in the vicinity
bination, and among these known processes there    of the edges of the
strip or sheet, uneven heating are (1) shot blasting followed by acid
pickling, (2)  develops, with the unwanted result that when an conditioning
the scale by immersing the product in  30  attempt is made to commercially
process stainless- molten salt or subjecting it to an electrolytic treat-
steel strip at a satisfactory throughput rate, intoler- ment, followed by
acid pickling, and (3) straight  able buckling or cobbling of the strip
being pro- acid pickling. The acids commonly used in the      cessed is
encountered. pickling operation include sulfuric, nitric, and nitric-
Moreover, the known gas-fired processes are hydrofluoric combinations. The
use of such acids is  35  capable of handling stainless-steel strip in a
variety disadvantageous and costly, not only because the   of strip widths
without it being necessary to make acids themselves are not cheap but also
because    any other important adjustments in the process they are
hazardous materials which necessitate the  parameters. With the induction
heating, a change use of special handling techniques before, during,  from
one known commercial width to another, and and after their use; moreover,
because of envi-  40   a change in the composition in the stainless steel
ronmental regulations, the disposal of waste pickle  being processed,
requires further experimentation liquor presents costly problems.
to determine another satisfactory set of operating The prior art also
contains U.S. Patent No.     conditions. 4,363,709, which discloses the
removal of oxide        The state of the prior art has been such that scale
from the surface of a metallic body of stain-  45  those skilled in the art
have not been aware that it less steel, with the use of a
high-current-density  is indeed feasible to practice a method for the
electrolytic descaling process in a bath consisting  processing of
cold-rolled stainless steel sheet or of an aqueous solution containing
about 15 to 25   strip, providing the annealing and subsequent de- weight
percent of sodium sulfate, maintained at a  scaling thereof by a
combination of induction heat- temperature of at least 150 degrees
Fahrenheit  50  ing and subsequent modified electrolytic treatment (65.6
degrees Centigrade). According to the above-  in sodium sulfate solution,
such that when properly mentioned patent, the stainless steel is subjected
performed, the requirements for subsequent pick- as the anode to the action
of a direct electric    ling can be entirely avoided. current for at least
10 seconds at a current density   Cold-rolled stainless-steel sheet or
strip is fur- of at least 3 amperes per square inch (46.5  55  ther
processed by being induction-heated to an [err]).
annealing temperature in the range of up to 2300 degrees Fahrenheit (1260
degrees Centigrade), with the formation thereon of a scale having thick- 2
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angstroms or less, followed by elec-      The induction-anneal treatment of
the box 4 trolytic descaling at high current density in an   results in a
stainless-steel product having thereon aqueous solution of 15 to 25 weight
percent of     an oxide scale having a thickness of less than 2000 sodium
sulfate, maintained at a temperature of at  angstroms, particularly of the
order of 700 to 1400 least 150 degrees Fahrenheit (66 degrees Centi-   5
angstroms, which is approximately one-third the grade) for a time
sufficient to substantially entirely  oxide-scale thickness obtained when
similar steel is descale the steel.                                 heated
for annealing  in  a typical gas-fired A complete understanding of the
invention may   refractory-lined furnace. Those skilled in the art will be
obtained from the foregoing and following de-   understand that a typical
annealing operation is scription thereof, taken together with the appended
10  conducted in a gas-fired atmosphere which tends drawing, in which the
sole Figure is a flow diagram  to oxidize the stainless-steel sheet or
strip unless of a process according to the invention.           special
measures have been taken to provide a With reference to the drawing the
process or    neutral or reducing atmosphere during the typical method
according to the invention may be ex-       annealing operation. Such
special measures could plained beginning with the block 2, the starting
15  make the typical annealing operation prohibitively material, preferably
cold-rolled stainless steel in the  expensive. form of strip or sheet. Such
stainless steel may be    In the next step of the process of the invention
of either austenitic nature (e.g., AISI Type 304) or  as indicated, in the
box 6 of the Figure, the ferritic nature (e.g., AISI Type 430). Such sheet
or  stainless-steel strip is subjected to electrolytic strip typically has
a thickness of from 0.008 to 0.02   20  treatment in a bath of 15 to 25
weight percent of inch (.2032 to .508mm), and preferably of the order
aqueous sodium sulfate maintained at a tempera- of 0.012 inch (.3048mm),
and comes in various      ture above 150 degrees Fahrenheit (66 degrees
sheet widths of the order of 24 to 40 inches (61 to  Centigrade) and with
the use of a current density 101.6 cm). Although the process of the present
above  3  amperes  per  square  inch  (46.5 invention may obviously be
performed upon a suc-  25  [err]), Preferably the strip is subjected as
cession of individual sheets, those skilled in the art  an anode to a D.C.
(direct current) for at least 10 will appreciate that it is more efficient
to operate  seconds. Such an electrolytic descaling treatment upon a
continuous strip or web. The cold-rolled    is disclosed and discussed in
the above-mentioned stainless steel needs to be annealed and descaled,
U.S. Patent No. 4,363,709. In accordance with the in order to produce
commercially salable stainless  30  present invention, however, it is found
that in view steel in sheet or strip form.                      of the
lesser oxide-scale thickness which is pro- In accordance with the
invention, the above-    duced in the induction anneal of box 4, the com-
mentioned stainless sheet or strip is subjected to  bination   of
treatment   conditions   used an induction-annealing operation, as
indicated in  (concentration of sodium sulfate, bath temperature, the box 4
of the drawing. Those skilled in the art  35  impressed current density,
and duration of treat- will understand that this step involves heating the
ment) may be modified somewhat in the direction steel to a suitable
annealing temperature, such as  of being less severe, and still it will be
possible to 1450 degrees Fahrenheit to 2300 degrees Fahr-      obtain,
without resort to any subsequent acid-pick- enheit (788 to 1260 degrees
Centigrade), depend-    ling step, a product from which the scale has been
ing upon the chemical composition of the steel  40  adequately, i.e.,
substantially totally, removed. being  treated, by  means of a  process of
Thus, in accordance with the invention, the stain- transverse-flux
induction heating of a kind indicated  less steel is subjected further to a
rinsing with as being known to those skilled in the art from the  water,
brush-scrubbing, and drying, as indicated in above-mentioned U.S. Patents,
Nos. 4,054,770;      the box 8, resulting in the production of suitably
4,585,916; 3,444,346; 2,902,572; and 4,678,883.  45  annealed and descaled
stainless-steel, as indicated For the purposes of the present invention and
in box 10. disclosure, it may be taken that it is within the skill  The
invention explained above is further illus- of art to select an appropriate
combination of im-  trated by the following specific examples. pressed
frequency and power, together with suit- able use of shielding and shaping
of polepieces in  50   Example 1 order to achieve, at a satisfactory rate
of through- put, a satisfactory heating of the stainless-steel     AISI
Type 304 stainless-steel strip, 0.012 sheet or strip involved, with the
avoidance of the  inches (.3048 mm) thick, was induction-heated for
generation of uneven temperatures such as might    annealing to a
temperature of 1850 degrees Fahr- cause cobbling or buckling. Stainless
steel sheet  55  enheit (1010 degrees Centigrade) and then air- that has
been so heated may thereafter be either   cooled. It was subsequently
subjected to an elec- water-quenched or air-cooled.
trolytic descaling treatment at 3 amperes per square inch (46.5 [err]) for
a time of 15 3    
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aqueous bath containing 20 weight    degrees Fahrenheit (870 or 925 degrees
Centi- percent of sodium sulfate maintained at 160 de-    grade),
oxide-scale thicknesses of 1000 to 1100 grees Fahrenheit (71 degrees
Centigrade). The ox-  angstroms were observed. ide thickness, as annealed,
was 700 angstroms, and after the electrolytic descaling treatment the   5
Claims oxide thickness was determined to be 35 ang- stroms. After being
water rinsed, brush-scrubbed   1. A method of processing cold-rolled
stainless and dried, the product comprised satisfactorily an-   steel in a
form of a strip or a sheet, said nealed and descaled stainless-steel strip.
method comprising: 10         subjecting said steel to transverse-flux
Example 2                                             electrical-induction
heating substantially uni- formly across its width to an annealing tem-
Example 1 was repeated, except that in the         perature of up to 2300
degrees Fahrenheit electrolytic descaling treatment, the current density
(1260 degrees Centigrade), thereby producing was 3.5 amperes per square
inch (54.3 [err]). The   is  on said steel an oxide-scale thickness of up
to results were the same as Example 1, i.e. satisfac-    2000 angstroms,
torily descaled.                                          electrolytically
descaling said steel by sub- jecting it to the action of a bath consisting
of Example 3                                             essentially water
plus 15 to 25 weight percent 20      sodium sulfate maintained at a
temperature in Example 1 was repeated, except that the steel      excess of
150 degrees Fahrenheit (66 degrees was AISI Type 430, and the annealing
temperature      Centigrade) and with the use of current density was 1508
degrees Fahrenheit (820 degrees Centi-       of at least 3.0 amperes per
square inch (46.5 grade), following which the stainless-steel strip was
amps/dm2) for a time sufficient to descale the water-quenched instead of
air-cooled. The results  25  steel substantially entirely, and were
substantially the same; the oxide thickness of       then further
processing said steel by the scale, after annealing, was 900 angstroms, and
brush-scrubbing, water-rinsing, and  drying after the electrolytic
descaling it was 52.5 ang-     without the use of an acid-pickling
treatment to stroms.                                               produce
an annealed and descaled stainless- 30      steel product. Example 4 2. A
method according to claim 1, wherein the Example 3 was repeated, except
that a current      annealing temperature ranges from 1450 to density of
3.5 amperes per square inch (54.3          2300 degrees Fahrenheit (788 to
1260 degrees [err]) was used in the descaling treatment,  35
Centigrade). and the results were substantially the same, except that the
oxide thickness after electrolytic descaling  3. A method according to
claim 1 or 2, wherein was 35 angstroms.
the oxide scale thickness produced ranges In additional experimental work
on stainless-      from 700 to 1400 angstroms. steel strip of the grades of
AISI Type 304 and AISI  40 Type 430, the oxide thicknesses of scale were
4. A method according to claim 1, 2 or 3, wherein obtained when different
induction-annealing tem-      the steel sheet or strip thickness ranges
from peratures were used. For example, using an an-        0.008 to 0.020
inch (.2032 to .508 mm). nealing temperature of 2057 degrees Fahrenheit
(1125 degrees Centigrade) on AISI Type 304   45  5. A method according to
any one of the preced- austenitic stainless-steel strip having a thickness
of  ing claims, wherein said steel is an austenitic 0.012 inch (.03 cm),
oxide thicknesses in the range   stainless steel, and the annealing
temperature of 1200 to 1400 angstroms were observed, whether      employed
is in the range of 1800 to 2100 the steel was air-cooled or water-quenched.
With      degrees Fahrenheit (982 to 1149 degrees the same steel, but at an
annealing temperature of  50  Centigrade). 2021 degrees Fahrenheit (1105
degrees Centi- grade), the oxide-scale thickness was observed to  6. A
method according to claim 5, wherein the be 1200 to 1300 angstroms. With
AISI Type 430         annealing temperature employed is in the ferritic
stainless steel of the same thickness, strip  range of 1800 to 1900 degrees
Fahrenheit (982 annealed at 1472 degrees Fahrenheit (800 degrees   55  to
1038 degrees Centigrade). Centigrade) and air-cooled an oxide thickness of
approximately  1100 angstroms was observed;        7. A method according to
claim 5 or 6, said steel when the annealing temperature was 1598 or 1697
being AISI Type 304 stainless steel. 4    



5                 EP 0 346 547 B1                         6 seconds in an
aqueous bath containing 20 weight    degrees Fahrenheit (870 or 925 degrees
Centi- percent of sodium sulfate maintained at 160 de-    grade),
oxide-scale thicknesses of 1000 to 1100 grees Fahrenheit (71 degrees
Centigrade). The ox-  angstroms were observed. ide thickness, as annealed,
was 700 angstroms, [err] after the electrolytic descaling treatment the   5
Claims oxide thickness was determined to be 35 ang- stroms. After being
water rinsed, brush-scrubbed   1. A method of processing cold-rolled
stainless and dried, the product comprised satisfactorily an-   steel in a
form of a strip or a sheet, said nealed and descaled stainless-steel strip.
method comprising: 10         subjecting said steel to transverse-flux
Example 2                                             electrical-induction
heating substantially uni- formly across its width to an annealing tem-
Example 1 was repeated, except that in the         perature of up to 2300
degrees Fahrenheit electrolytic descaling treatment, the current density
(1260 degrees Centigrade), thereby producing was 3.5 amperes per square
inch (54.3 [err]). The  15  on said steel an oxide-scale thickness of up to
results were the same as Example 1, i.e. satisfac-    2000 angstroms,
torily descaled.                                          electrolytically
descaling said steel by sub- jecting it to the action of a bath consisting
of Example 3                                             essentially water
plus 15 to 25 weight percent 20      sodium sulfate maintained at a
temperature in Example 1 was repeated, except that the steel      excess of
150 degrees Fahrenheit (66 degrees was AISI Type 430, and the annealing
temperature      Centigrade) and with the use of current density was 1508
degrees Fahrenheit (820 degrees Centi-       of at least 3.0 amperes per
square inch (46.5 grade), following which the stainless-steel strip was
[err]) for a time sufficient to descale the water-quenched instead of
air-cooled. The results  25  steel substantially entirely, and were
substantially the same; the oxide thickness of       then further
processing said steel by the scale, after annealing, was 900 angstroms, and
brush-scrubbing, water-rinsing, and  drying after the electrolytic
descaling it was 52.5 ang-     without the use of an acid-pickling
treatment to stroms.                                               produce
an annealed and descaled stainless- 30      steel product. Example 4 2. A
method according to claim 1, wherein the Example 3 was repeated, except
that a current      annealing temperature ranges from 1450 to density of
3.5 amperes per square inch (54.3          2300 degrees Fahrenheit (788 to
1260 degrees [err]) was used in the descaling treatment,  35
Centigrade). and the results were substantially the same, except that the
oxide thickness after electrolytic descaling  3.  A method according to
claim 1 or 2, wherein was 35 angstroms.
the oxide scale thickness produced ranges In additional experimental work
on stainless-       from 700 to 1400 angstroms. steel strip of the grades
of AISI Type 304 and AISI  40 Type 430, the oxide thicknesses of scale were
4. A method according to claim 1, 2 or 3, wherein obtained when different
induction-annealing tem-      the steel sheet or strip thickness ranges
from peratures were used. For example, using an an-        0.008 to 0.020
inch (.2032 to .508 mm). nealing temperature of 2057 degrees Fahrenheit
(1125 degrees Centigrade) on AISI Type 304   45  5. A method according to
any one of the preced- austenitic stainless-steel strip having a thickness
of  ing claims, wherein said steel is an austenitic 0.012 inch (.03 cm),
oxide thicknesses in the range   stainless steel, and the annealing
temperature of 1200 to 1400 angstroms were observed, whether      employed
is in the range of 1800 to 2100 the steel was air-cooled or water-quenched.
With      degrees Fahrenheit (982 to 1149 degrees the same steel, but at an
annealing temperature of  50  Centigrade). 2021 degrees Fahrenheit (1105
degrees Centi- grade), the oxide-scale thickness was observed to  6. A
method according to claim 5, wherein the be 1200 to 1300 angstroms. With
AISI Type 430         annealing temperature employed is in the ferritic
stainless steel of the same thickness, strip  range of 1800 to 1900 degrees
Fahrenheit (982 annealed at 1472 degrees Fahrenheit (800 degrees   55  to
1038 degrees Centigrade). Centigrade) and air-cooled an oxide thickness of
approximately  1100 angstroms was observed;        7. A method according to
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to any one of claims 1 to       moins 3,0 A/pouce carre (40,5 Alde2)
pendant 4, wherein said steel is a ferritic stainless steel  une duree
suffisante pour que l'acier soit deca- and the annealing temperature
employed is in      lamin6 pratiquement entibrement et the range of 1450 to
1700 degrees Fahrenheit         un traitement ult6rieur subsequent dudit
(788 to 927 degrees Centigrade).           5       acier par brossage,
ringage a l'eau et s6chage en l'absence de recours a un traitement de 9. A
method according to claim 8, wherein the         decapage a lacide, pour
produire un produit annealing temperature is in the range of 1500     en
acier inoxydable recuit et decalamin6. to 1550 degrees Fahrenheit (815 to
843 de- grees Centigrade).                       10  2. Procede selon la
revendication 1, dans lequel la temperature de recuit est comprise entre 1
10. A method according to claim 8 or 9, wherein       450 et 2 300- F (788
a 1 260  C). said steel is AISI Type 430 stainless steel. 3. Procede selon
la revendication 1 ou 2, dans 11. A method of processing cold-rolled
stainless  is  lequel l'epaisseur de la calamine (oxyde) pro- steel in a
form of a strip or a sheet having a    duite est comprise entre 700 et 1
400 A. thickness of 0.008 to 0.020 inch (.2032 to .508 mm), said method
comprising:                  4. Proc6d4 selon la revendication 1, 2 ou 3,
dans subjecting said steel to transverse-flux       lequel l'epaisseur de
la tole ou du feuillard en electrical-induction heating substantially uni-
20  acier est comprise entre 0,008 et 0,020 pouce formly across its width
to an annealing tem-      (0,2032 a 0,508 mm). perature in the range of
1450 to 2300 degree Fahrenheit (788 to 1260 degrees Centigrade),  S. Procd6
solon l'une quelconque des revendi- thereby producing on said steel an
oxide-scale    cations pr6c6dentes, dans lequel ledit acier est thickness
of 700 to 1400 angstroms.       25      un acier inoxydable aust6nitique et
la temp~ra- electrolytically descaling said steel by sub-  ture de recuit
utilisee est comprise dans la jecting it to the action of a bath consisting
of  plage de 1 800 a 2 100 * F (982 a 1 149 'C). essentially water plus 15
to 25 weight percent sodium sulfate maintained at a temperature in  6.
Procede selon la revendication 5, dans lequel excess of 150 degrees
Fahrenheit (65.5 de-  30    la temperature de recuit employee est compri-
grees Centigrade) and with the use of current     se dans la plage de 1 800
a 1 900- F (982 A 1 density over 3.0 amperes per square inch          038
C). (46.5 [err]) for a time sufficient to de- scale the steel substantially
entirely, and   7. Proc6dd selon la revendication 5 ou B. ledit then
further processing said steel by   35     acier 6tant un acier inoxydable
AISI de type brush-scrubbing, water-rinsing, and  drying       304. without
the use of an acid-pickling treatment to produce an annealed and descaled
stainless-   8. Procede selon l'une quelconque des revendi- steel product.
cations 1 A 4, dans lequol ledit acier est un 40      acier inoxydable
ferritique et la temperature de Revendloatfons
recuit utilisde est comprise dans la plage de 1 450 a 1 700 F (788 & 927
C). 1. Procede de traitement d'un acier inoxydable lamine a froid sous
forme do feuillard ou de  9. Proc6de solon la revendication 8, dans lequel
tole, ledit proc~d6 comprenant:           45      la temp6rature de recuit
est comprise dans la la soumission dudit acier a un chauffage       plage
de 1 500 a 1 550 * F (815 & 843 * C). par induction electrique A flux
transversal de fagon sensiblement uniforme sur toute sa lar-  10. Procedd
solon la revendication 8 ou 9, dans geur A une tempdrature de recuit
maximale de      lequel ledit acier est un acier inoxydable AISI 2 300 * F
(1 280 ' C), produisant ainsi sur ledit  so  de type 430. acier une
6paisseur de calamine sous forme d'oxyde d'un maximum de 2 000 A,
11. Proc~d6 de traitement d'un acier inoxydable le decalaminage
electrolytique dudit acier    lamind A froid ayant la forme d'un feuillard
ou par soumission a l'action d'un bain consistant    d'une t8le de 0,008 a
0,020 pouce (0,2032 a essentiellement en eau plus 15 & 25 % en   55
0,508 mm) d'epaisseur, ledit proc6de compre- poids de sulfate de sodium
maintenu A une         nant: temperature superieure & 150'F (66'C) et
la soumission dudit acier a un chauffage avec emploi d'une densite de
courant d'au         par induction electrique a flux transversal de 5    
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111111111111111111 fagon sensiblement uniforme sur toute sa lar-  4.
Verfahren nach Anspruch 1, 2 oder 3, wobei geur & une temperature de recuit
comprise          die Stahlblech- bzw. Stahlbanddicke in einem dans la
plage de 1 450 a 2 300 * F (788 a 1        Bereich zwischen 0,008 bis 0,002
Zoll (0,2032 2f00-C), produisant ainsi sur ledit acier une      bis 0,508
mm) liegt. Q,  4paisseur de calamine sous forma d'oxyde de   5 700a 1 400A,
5. Verfahren nach einem der vorherigen AnsprU- le decalaminage
electrolytique dudit acier     che, wobei der Stahl ein austenitischer
rostfrei- par soumission a l'action d'un bain consistant     or Stahl ist,
und wobei die verwendete Gllh- essentiellement en eau plus 15 & 25 % en
temperatur in einem  Bereich von 1800 bis poids de sulfate de sodium
maintenu a une   10     2100* Fahrenheit (982 bis 1149'C) liegt.
temperature superieure & 150*F (65,5*C) et avec emplol d'une densit6 de
courant supe-     6. Verfahren nach Anspruch 5, wobel die GlOh- rieure a
3,0 A/pouce carr6 (46,5 A/di2) pen-      temperatur in einem  Bereich von
1800 bis dant une duree suffisante pour d6calaminer         1900'
Fahrenheit (982 bis 1038 C) liegt. pratiquement entibrement l'acier et,
1s le traitement ulterieur subsequent dudit   7. Verfahren nach Anspruch 5
odor 6, wobei der acier par brossage, lavage a l'eau et sechage      Stahl
ein AISI Typ 304 rostfreier Stahl ist. en l'absence de recours a un
traitement de decapage & l'acide pour produire un produit en  &  Verfahren
nach einem der Anspr~che 1 bis 5, acier inoxydable recuit et d~calamin6.
20       wobei der Stahl ein ferritischer rostfreier Stahl ist und die
verwendete Gllhtemperatur in ei- PatentansprUche
nem Bereich von 1450 bis 1700' Fahrenheit (788 bis 9271 C) liegt. 1.
Verfahren zur Behandlung von kaltgowalztem rostfreiem  Stahlband und
Stahlblech, wobel  25  9. Verfahren nach Anspruch 8, wobei die GlUh- das
Verfahren umfaBt:                             temperatur in einem  Bereich
von 1500 bis Unterziehen des Stahis einer elektrischen          1550'
Fahrenheit (815 bis 843' C) liegt. QuerfluB-lnduktionswarmebehandlung, die
Uber ihre Breite im wesentlichen gleichf6rmig ist mit  10. Verfahren nach
Anspruch 8 odor 9, wobei der einer Gllhtemperatur von bis zu 2300* Fah-  30
Stahl ein AISI Typ 430 rostfreier Stahl ist. renheit (1260*C), wodurch auf
dem Stahl eine Zunderdicke von bis zu 2000 Angstr6m er-       11. Verfahren
zur Behandlung von kaltgewalztem zeugt wird,
rostfreiem Stahlband und Stahlblech, das eine elektrolytisches Entzundemn
des Stahis durch       Dicke von 0,008 bis 0,02 Zoll (0,2032 bis 0,508
Unterziehen desselben der Wirkung eines Ba-  3S    mm) hat, wobel das
Verfahren umfaat: des, das aus einem besonderen Wasser mit 15
Unterziehen  des Stahis einer elektrischen bis 25 Gew.-%  Natriumsulfat
besteht, wobei        QuerfluB-lnduktionswarmebehandlung, die Uber das Bad
mit einer Temperatur von mehr als         ihre Breite im wesentlichen
gleiformig ist mit 150' Fahrenheit (66C) bei Verwendung einer         einer
010htemperatur in einem  Bereich von Stromdichte von mindestens 3,0 A/din2
(40,5  4o    1450 bis 2300' Fahrenheit (788 bis 1260'C), A/dm2) fUr elne
Zeitdauer gehalten wird, die       wodurch auf dem Stahl oine Zunderdicke
von ausreicht, um den Stahl im wesentlichen voll-      700 bis 1400
Angstrom) erzeugt wird, standig zu entzundern, und
elektrolytisches Entzundern des Stahis durch daran anschliefendes
Bearbeiten des Stahis         Unterziehen desselben der Wirkung eines Ba-
mittels BUrstenreinigen, WasserspUlen und   45     des, das aus elnem
besonderen Wasser mit 15 Trocknen ohne die Verwendung einer Saure-
bis 25 Gew.-% Natriumsulfat besteht und daB hoizbehandlung, um ein
geglthtes und entzun-       bel elner Temperatur von mehr als 1500 Fah-
dertes rostfreies Stahlprodukt zu erzeugen.        renheit (65,5-C)
gehalten wird unter Verwen- dung einer Stromdichte Uber 3,0 A/de2 (46,5 2.
Verfahren nach Anspruch 1, wobei die GlUh-  so     A/dm2) fOr eine Zeit,
die ausreicht, den Stahl temperatur in elnem  Bereich von 1450 bis
im  wesentlichen vollstandig zu entzundern, 2300S  Fahrenheit (788 bis
1260' C) liegt.         und daran anschfleBendes Bearbeiten des Stahls 3.
Verfahren nach Anspruch 1 oder 2, wobei die        mittels BUrstenreinigen,
WasserspUlen  und erzeugte Zunderdicke in einem Bereich von  S5
Trocknen ohne die Verwendung einer Slure- 700 bis 1400 Angstrom liegt.
abbeizbehandlung, um ein geglihtes und ent- zundertes rostfreies
Stahlprodukt herzustellen. 6    


