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MAGNETI C SHI ELDI NG MATERI AL FOR TELEVI SI ON CATHODE- RAY TUBE .AND !PeScopf
RROCESS FOR PRODUCI NG THE SAMVE 5 BACKGROUND OF THE | NVENTI ON

(*1) Field of the Invention - The present invention relates to

a magnetic shielding material for a television (TV) cathode-ray

tube, particularly for a color TV cathode-rayltube, and 10 nore

particularly to a material of a nagnetlc shleldlng conponent di sposed

on the interior or extc¥4S ‘ DING: MAf : gl

el ectron beamin a THDﬁumng 't 4 :
material for a TV cathode-ray tube, a process prou0| ng the
sane. (2) Description of the Prior Art A color TV
cat hode-ray tube basically conprises an electron gun and a fluorescent
scr-een for converti t e i mage and, 20 further, a
magneti c shi el 3 ng co %@&W Orquvﬂglr %%Nt he el ectron beam from
bei ng defl ected by teonetiredtd sfi ther Tosredkngnan i nsi de of the
e Lo he cathode ray t Ui HUniRgNGkhtion aILELY O SORRRNCEH]CT o

eI ng ¢

known al so as an i nner nponent or an I nner
shi el di ng conpoEatd 1119‘1 Wﬁ?%@@r anté&?ﬁiséﬁnemﬁ’hgcatho%rment

for shielding geonagse! igdptandiRg 1y fo%xheEberO‘&'vtéétﬁéééﬂﬂé%r%é ubghd s
used. In the present_inventian, the mat er i, a ?£or t hes onents
e

are general | y10al IQF® RAFTHT LYt AgPaterid aT‘smé‘g’matlc shie dlngl'he
magneti ¢ shi el di ngcomtanersl disposed on the interior or exterior of the

cathode-ray tube to surround an electron beam in a
funnel of the tube, that is, a magnetic shielding
material for a TV cathode-ray tube, and a process for

15 producing the same.
(2) Description of the Prior Art
' A color TV cathode-ray tube basically
comprises an electron gun and a fluorescent screen
for converting an electron beam to an image and,

20 further, a magnetic shielding component, for
preventing the electron beam from being deflected
by geomagnetism, surrounding an inside of the
funnel of the cathode-ray tube. This magnetic
shielding component is known also as an inner'-

25 shielding component or an inner magnetic shielding
component. In some cases, an outer shielding
component for shielding geomagnetism on the
exterior of the cathode-ray tube is used. In the
present invention, the materials for these

30 components are generally called "magnetic shielding
materials."

The magnetic shielding material is
generally a steel sheet having a thickness of 0.1
to 0.5 mm, and a coil of this steel sheet is

35 pressed by an electric appliance manufacturer and
then incorporated into the interior of the cathode-
ray tube. In order to shield geomagnetism, it is



denerally a steel sheet having a thickness of 0.1 to 0.5 mm and a coi
of this steel sheet is 35 pressed by an electric appliance manufacturer

and then incorporated into the interior of the cathode- ray tube.
In order to shield geomagnetism it is

- 2- common practice to use a nethod-whetein a degaussi ng coi |
wound around the exterior of the col or cathode-ray tube is energized
by an al t er nSOPRGRCRFAERECENEL SR iNPRARMWMREES @ is 5 created by
t he residual magndegatsisingheoiDtwsitd aroundftHd enitdidiors ifelttheCconponent

to reduce the effec f _external geongﬁgetlsn1 The

gener al propertlegoﬁgﬁuF?Egog? THg cub S 280 BY@y material are a
hi gh magnetic 10 pdternbtingycherent .aml tdre geniragretatddf ifdledd( dsvery

| ow strength ”@gn‘é?:bﬁtgheiﬁ Lhe apé’éﬁt.?\paf’ n%‘%rée%én? in theo‘iliﬁl%?q.

necessary for Tacilitating passage oW coer ci ve

force Hc for Oﬁnﬁh@vm@erhﬂlxj@g&mmqmomme@ycge|tm edfiech of 15

resi dual nagneti sgk. ekBePhEEr gdomEdsat £snf e above magneti c properties
of the magnetic shiel ding material, in Japanese Unexam ned Patent

Publ i cati on (Kokai) No.The@eneral pranetiheshdewdred Rénthe 0. 0019
as the constituenmaghesieeéhiéldﬂﬂyrnHM%ilaaOam@ﬂa &hghhmagﬁétlblﬁe boron
is added so t

t ot reC||tate|r1th brou ht to
substantial l y BN gﬁgﬁgab%%%E% lﬁﬁﬁ|Qﬁf %ﬁ?&ge( ghetic
perneability and iowl sheengtiz magne:mm diedd @lfcab@mt OaB Dlae (earmsti me, to

i nprove 25 the pr8§§s€9égﬁpiﬂééé%sary for facilitating passage of
magnetism, and a low coerciwve force Hc for
improving the degaussing properties (elimination of

15 residual magnetism). In order to ensure the above
magnétic properties of the magnetic shielding
material, in Japanese Unexamined Patent Publication
(Kokai) No. 2-282423, aluminum (not more than
0.001%) as the constituent of steel is minimized,

20 and, at the same time, boron is added so that the
fine precipitate in the steel is brought to
substantially BN alone, thereby attempting to
improve the magnetic permeability and to .lower the
coercive force and, at the same time, to improve

25 the press moldability.

Similarly, in order to improve the
magnetic properties, moldability, spot weldability,
graphitizability and other properties of the
magnetic shielding material, Japanese Unexamined

30 Patent Publication (Kokai) No. 3-146644 discloses a
technique, where the total amount of silicon,
manganese, and aluminum is specified and a given
amount of boron is added, and describes that, in
this case, a coercive force of not more than 1 Oe

35 at a magnetic field of 10 Oe is desired.

- Further, Japanese Examined Patent Publication
(Kokoku) No. 5-64698 discloses an inner shielding



Simlarly, in order to inprove the magneti c properties, noldability,
spot weldability, graphitizability and other properties of the
magneti c shielding material, Japanese Unexam ned 30 Patent Publication
(Kokai) No. 3-146644 discloses a t echni que, where the total anmount of
silicon, manganese, and alum numis spgcified and a given anount of
boron is added, and describes that, in this case, a coercive force of
not nore than 1 Omagsriail whenghmii tnfoérder dfo lidnp@wvies tdwsmagmetic

Further, JapanesepExal-RedsPakephe PURhLF AN AN aing WiFel'R1 Mo 3 §4698

di scl oses an inner shielding ) ) ] - 3-
material wher ei i, SPEREAGEFaY oLWRBr oblee oAk gricrs @nd resicysdr SEERIBI the

i nner shi el di ng nmaker kabuiatea E&Gproviaéuaﬂxkhﬁéa/gﬂﬂ@adihgema&ér&ailze and

resi dual strai .are regulated to prqvide an Jjnner _shiel di ng teria

5 having a maghet PEVAEPBaBRITELoPRBteaRkE thaf P96 dags thang7ql,en
coercive force of andt anoverthea floPcéof ot move thanrdgleDezi(hgximtme 10
Ce) at a d.c. nmag | ' ' « L cent
years, however, t%&{g%}%&%g g%rcf%elgmooﬁ%h% adéirfecs:t P’@g?\%lﬁa§ée§5§eﬂ? _
mar kedl y i ncPeds@d; | engthening the travel distance and scanni ng

di stance of an el ectron beaﬁhaﬂgb$&} vedid earifageine te06atbog,qf the

el ectron beam defl ected by t geormagnetism This 1S causafive 15 of
col or shadi ngt? A BRfaWedFBrohetptic diffuthene beenhgmarkedayr api dl y
increased, and si pgeréfgedTEen@thening Mhdmiviaherl afisthaceeasgnal conputers

s astatic igpge.and i gwed &l shori yange, yhal, s,

increasing the migration of the electron beam
deflected by the geomagnetism. This is causative

15 of color shading. A demand for personal computers
has been rapidly increased, and since the image on
the monitor of the personal computers is a static
image and viewed at short range, what is
particularly required is a landing property of a

20 high precision electron beam.

That is, at the present time, there is a
strong demand,'in TV cathode-~ray tubes, for a
magnetic shielding material which can reduce the
drift of electron beam landing. |

25 SUMMARY OF THE INVENTION

Accordingly, an object of the present
invention is to provide a magnetic shielding
material which, in TV cathode-ray tubes, can reduce
the drift of electron beam landing.

30 Another object of the present invention is to
provide a magnetic shielding material which,
particularly when used as an inner shielding
material for TV cathode—ray tubes of aperture grill
system, causes no significant drift of electron

35 beam landing.

Thus, according to the present invention, a
0.1 to 0.5 mm-thick plated steel sheet having



phrticularly required is a landing property of a 20 high precision electron

beam That is, at the present tine, there is a strong
dermand, in TV cathode-ray tubes, for a magneti ¢ shiel ding materi al

whi ch can reduce the drift of electron beam | anding. 25 SUMVARY
OF THE | NVENTI ON Accordingly, an gphject of the present

I nvention is to provide a nmagnetic shiel di ng material which, in TV

cat hode-ray tubeshighncoedatee foréémanﬂiﬂagnﬁtnd gQuxodehednyl aadi ng. 30

Anot her obj ect of t is to r netic

shi el di ng naterlaPEmﬁrgggagg by é%] ﬁ%?\ﬂ1 aﬁé% %ggqgﬁ%Pnﬁgr shi el di ng

material for TV cwehobs- caybmbe% ®F taqoé} Q8% @dillicon: nsyﬁmeme causgs no

significant drift ehegér | pyd Thus, according to
g tRbneh € @% Qﬂhégbh$¥ﬁgn nn}Fﬁgektthted %

t he present invention, feel sheet havi'ng
- 4- hi gh %oememénﬁ%?cen%dnmrﬁt%lﬂﬁh é@ﬂ@ptry Bgf more pe provi ded

by hot rolling a ehah 000RE] STGnitim: nothBicHal 8aEDENDS). BAgl 0 0. 09%
AU BRI N R A
not nore than 1.0&nandting ofniranyandlmﬁavmﬂﬂabubamm@uﬁiﬁhés;hcbm& bﬁI?nce
ol led sheet, anniarbunt: aue iRy R TH aree®s; aBRefipobhPeoal col sheet
havi ng a 1G exrottedfsheety ts duapdne ian sheelagbedtaheving aenper
texture of 3 to 15 um in average diameter, temper
rolling the steel sheet with a reduction ratio of
not more than 3%, and plating the temper rolled
sheet with chromium or nickel. '
15 This enables the provision of a magnetic
shielding material having a very high electron beam
landing of not more than 50 Um in terms of drift.
These and other objects and many of the
attendant advantages of this invention will be
20 readily appreciated from the follow1ng detailed
description.
DETAILED DESCRIPTION OF THE INVENTION
The present invention will be described in
detail. . |
25 The present invention involves the following
four features. Firstly, in the cathode-ray tube of
the aperture grill system, the larger the coercive
force and the residual magnetic flux density, the
smaller the drift. Secondly, the content of carbon
30 in the steel sheet is regulated in a predetermined
range to increase the coercive force. Thirdly, the
grain diameter of the product is reduced to
increase the residual magnetic flux density and the
coercive force. Fourthly, the grain diameter is
35 regulated by annealing, and the strength is
controlled and the shape of the steel sheet is
straightened by temper rolling.



rolling the steel sheet with a reduction ratio of not nore than 3%
and plating the tenper rolled sheet with chrom um or nickel. 15

Thi s enabl es the provision of a nagnetic shielding material having a
very high el ectron beam | andi ng of not nmore than 50 pmin terns of
drift. These and ot her objects_agd_many of the at t endant
advantages of this invention will be 20 readily appreciated fromthe

foll owi ng detailed THeseeapbhe&Nfor the liTiE§?¥%?iﬂl|%?%?@ﬂ%ﬂéﬂﬁng THF
| NVENTI ON sent . i npvent ] e described in etail.
25 The presgﬁtzgﬁvgﬁgeﬁﬁa}nﬁﬁ? él?%gé?oﬁq%wgﬁﬁfe nt Hﬂﬁﬁntﬁ %t ures.
Firstly, in the cwuﬂddberdpscnbbedf In the Hpkldwimg gldddriprdioan the

| arger the coerci wg n resi dual magnetic flux density, the
smal l er the dri ft\é&éecgn Egebﬂe co%t%-ént of carbon 30 in the steel sheet

is regulated i? a pred@‘h@rﬁﬁﬁb@n contemgeof ctharotict mateydedi ds f or ce.

Thirdly, the aba megbaﬂﬁéﬁrooélﬁs hgpapf@ﬁ':{ﬁafﬁz G @.09% .1 NCrease
t he residual magnetic fl densit coerci ve farce. Fourthly,

the grain di amet anF§e§81n9e ?a?%’ab% Ot FESWtE (Re 18CrenseR i s

controll ed and theospapeeoforbe sti@elowdted résidualshiagnettienedulky tenper
rolling The reasons

for the linitatiof=BFLESnst WRERNHRe carbop ??ﬁ?ﬁéﬁ(ﬁ% S5 EBPBi ng to the
present invertQ@ on0.01%, wthé beedebes i Huxte |is tdredsdilvaliyndodescoOnpt i on,

all "% are by weightother hand, a carbon content exceeding 0.09%
should be avoided because the residual magnetic
flux density is remarkably deteriorated although
the coercive force is large.

15 The silicon content should be not more than
1.0%. Silicon functions to enhance the hardness of
the steel sheet and is effective in
preventing creation of a defect by folding at the
time of handling of the steel sheet. Addition of

20 silicon in an excessively large amount raises a
problem of cost associated with the addition of
silicon. Therefore, the silicon content is limited .
to not more than 1.0%.

The manganese content should be not more than

25 1.5%. Manganese also functions to enhance the
hardness of the steel sheet and is effective in
preventing creation of a defect by folding at the
time of handling of the steel sheet. Aaddition of
manganese in an excessively large amount, however,

30 raises a problem of cost associated with the
addition of manganese. Therefore, the manganese
content is limited to not more than 1.5%.

The phosphorus content should be not more than
0.3%. Phosphorus is effective in enhancing the

35 hardness of the steel sheet. Phosphorus in an

amount exceeding 0.3%, however, is unfavorably



5 The carbon content of the product material is not | ess than
0.01% particularly 0.025 to 0.09% I ncreasing the carbon content
r‘esults in increased coercive force and | owered residual magnetic flux
density. \Wen the carbon content is less than 10 0.01% the coercive force
I s excessively low On t he ot her handg a carbon content exceeding

0. 09% shoul d be avoi ded because the residual magnetic flux
density is remar kddikelyeter conseedratkinagfiue to segregsfricinvdrs ditee i s

| arge. 15 Thensidd %cznpeaaheeio hgp! ghbesfiod1 M & han 1. 0%
Silicon functions to enhance the ness o t he steel sheet and is

effective in pr everfiengl BP&&PmoﬁoﬂFe%td%thﬁétﬁﬁ1@9%ﬁMﬂ§%ﬂthﬁme . tine

of handling of tha ggeel Aatmhumﬁaﬂgélpa @ffé’&ﬂe%llgprzedtﬂahr@lth@d%d tl\(;ﬁl gf

| arge anount rai ses em of cost associated wi e additi

si | ?con. Ther ef or ?H&S&B gh F\‘F%ﬁt Sl?% ef i niAldpinum 3R 3 npre than

1. 0% ' Thexnasganeig mangenamdﬁmmUchéwEvﬁﬁ ifavidiab125 1. 5%

Manganese al so qu%&%ggs t?rSBT@ﬂcg tgggt asgég Q?%f on¥fr st eel sheet and
e 0

is effective in crealon of ng at the
time of handling @Fidtlﬁéogt eél aémmumAdoﬁ'Qr dlhe)fabove meagams s &hien an

excessivel y | ar ge aURdALn BOUENSE 1301 RIAPL IR0 raas Y 3gsoci ated
with the diti on of manganese ere e manganese content is
limted to n nore t haRe1sudfur C°ntent'lﬂlfﬁe t@s negneie &hanl d be
not nore than 0003% PMEspD@wgﬁ &Eeegdriuﬁ\e%ddéngnh%ﬂ%l&attag_35 0. 3
Eg&gcgfs ?L Lﬂfai%ﬁgLFeQ Elon P%ﬂ?okﬁifégé% vacuugPl:JLgt %écee 'ng 9.9

1nter10r of the TV cathode-ray tube. For this
reason, the sulfur content should be not more than
15  0.04%. |
' The nitrogen content is limited to not more
than 0.01%. When it is excessively large, a defect
called "blister" is created on the surface of the
steel sheet. The lower limit of the nitrogen
20 content on the creation of blister is 0.01%.
Regarding other elements, addition of
antimony, tin, boron, copper, bismuth, titanium,
tellurium, niobium, nickel, and chromium, which are
known as elements for improving the magnetic |
25 properties of non-oriented electrical sheets, may
be added, without detriment to the effect of the
present invention, in order to improve the magnetic
shielding properties. For each of these elements,
the amount is preferably not more than 0.2% from
30 the viewpoint of the cost associated with the
addition of these elements.
Next, the production process according to the
present invention will be described.
Steelmaking, hot rolling, pickling, cold
35 rolling and the like involved in the production
process may be carried out by conventional methods.



- 6- | i kely to cause cracking due to segregation in the course of
production of the steel sheet. The al um num content shoul d be not
rfor e t han 1.0% Alum numalso is effective in enhancing the 5

har dness of the steel sheet. Alumnumin an excessively | arge anount,
however, unfavorably rai ses a probl emyof cost associated with the
addi tion of alum num For the above reason, the al um num content is
limted to not nore thdorled#mple, a slabheesulétedcomttend alsove mted to

not more than o ufd%Ehe sLonencbiecsULbE £9M oo hebetigLy  the

retention of the ofeg e “of vacium
cat hode-ray tube. widh tthies finishy sgmparathresheing eohtemtl MG, d be not

more than 15 0.04%iled in the I%p@k&ﬁﬁﬂ@%&?%%‘f 5@0'&6“&?1%* ct 0 not nore

than 0.01% V\hen it Is excesswe ar ge called ™blister" is
creat ed on the’su@Sc&odA gFrdled ¥0513‘€§113‘51§%«3'%t0 Inee | Sviemmitaickof t he

nitrogen 20 cont ﬁ:lmdom'oiltlédcéﬁéétoﬁl?ﬂéhbit,stﬂ@én|<§or9cﬁi|t%usly
Regar di ng ot her el _enen ad n_ o or copper,
bi snut h, titani umP™® T]‘Fgl | urith lﬂgob?ﬁ‘?rﬁ‘?lﬁ%‘?%%%ﬂf ﬁ&%ﬁn%d which are

known as el enent s rodd ingpr ovi ng t he magnetic 25 propertles of non-oriented

el ectrical sheets, Ay qy cg t?ﬂgg %J%L%ﬂﬁm%eit%lfgegq}l r%dﬁ-‘frt];%(:t of the
ne

present invention, in or 6 1 ApT ove
properties. Fb¢ ekbe @Faﬂ-ﬁeééaﬁeéﬁén@ﬁ the steml ghmett ms 3prte>f érSabI y not

nor e than 0.2% f r g, 30rntbe Yéea\@QérE&eISEXt{}?at-P%ﬂe RWRAGI iR ML the

addition of these el enents. t he production process accordi ng
to the presenfieFﬁﬁéﬁFﬁoY{lﬁpl +n°b’ée%F’e‘51?,€f iy grain dlame?r%el mékeng, hot
rolling, picklingreshidalSmagnétiagfmd ddiesiltkoHddbr@sy ed makitdae producti on

process may be Ca&rhgﬁdtﬁgtgggiﬁocﬂ/aeméﬁeop a:i!s rg_er} ho%siredetemlned
15 range. A grain diameter of less than 3 um is

unacceptable because the residual magnetic flux
density is deteriorated. On the other hand, a
grain diameter exceeding 15 um should be avoided
because the coercive force is excessively low. For

20 this reason, heat treatment conditions, although
they vary depending upon the constituents of the
steel sheet and the amount of inclusions, are
suitably such that the temperature is about 550 to
900°C. and the soaking time is one sec to 5 min.

25 Atmospheres usable herein include nonoxidizing
gases such as nitrogen, hydrogen, and argon
commonly used in the art.

In the continuous annealing, lowering the
tension applied to the steel sheet in the furnace

30 leads to increased residual magnetic flux density
in the widthwise direction of the steel sheet.
Therefore, a limitation of the tension applied to
the steel sheet in the furnace to 0.1 to 0.9 kg/mm?
is preferred. When the tension is less than 0.1

35 kg/mm?2, meander in the widthwise direction is
likely to occur during travel of the steel sheet.
On the other hand, when it exceeds 0.9 kg/mm2, the



-}- For exanple, a slab regulated to the above conposition
I's heated to 1000 to 1300[err]C, hot rolled with the finish

t'enper at ure bei ng 600
of 500 to 850[err]C,

to 1100[err]C, coiled in the tenperature range
5 and cold rolled to prepare a 0.1 to 0.5 mmthick

cold rolled sheet which is then continuousgy- anneal ed. Pickling is

performed before the cold rolling.

i s regulated so thesidoalt meggetin fluxedensvfy tire hieotidifipdsd s 3 to 15
Lerrlm There is @&;teRleBnYokhahe! BReCPOLElde QMR imprdlRef.cases with

i ncreasing the grain
becones a maxi num

I amet er dua nagnetlc ux density
Alsbaughethe appnerbing «of ithe woddbhreddest ni ned 15

The conti nuous anneal i ng

range. A grain dls%@%tLe"sh@EU BSS bbaR SefRilfed abovd3eLeRbaR @fbecause the

resi dual magn

is deteriorated. the other hand, a

grain di anet eré exEQQ&Fﬁb‘oTE ?EP?T’H%%OL&EI Y afBtdE&F Of coygsgusbathe
coercive force istheceassecutliygl msy E@rbé&)oﬁtparkwymnaallhgat trtheat ment

condi ti ons, altho#g.
steel sheet and t

h th ndJn u .constituents of the
18nm5an 'o?ﬁ g$%%$§ﬁ$ etoim Efﬁng €such that the

tenperature i s abtemps¥atupe rang@O@:Fqu G:carﬂi)ot"ﬁefenakﬁ mgitioe 18 one sec

to 5 mn. 25 Atnpspheres usable herein include nonoxidizing

as nitrogen, u_]s(?/drogen
t he continuo

anneal|ﬁ§teroﬂg?|¢gﬂﬁ¥ﬁﬁlon Q

and a conwonug used in the art.

dicoRokpprilddnge the st eel

gases such

In

sheet in the furnaee Qenéaagl@eép SHES AR Hee indliedll cbfgRcthe 1 ux density
in the w dt hwi se gi rection of the stéeeij)oosheet herefore, a limtation

of the tension ap

rafure range o to 1000°C from the

viewpoint of improving the residual magnetic flux

density.

15

After the continuous annealing, the annealed

20

25

30

35

steel sheet is temper rolled with a reduction ratio
of not more than 3%. This temper rolling may be
omitted in the case of a steel sheet which has been
solid solution strengthened by the addition of
silicon or aluminum and raises no problem of shape
after continuous annealing. BAn increase in
reduction ratio in the temper rolling results in
increased strength of the steel sheet and increased
coercive force. 1In this case, however, the
residual magnetic flux density is deteriorated.

The upper limit of the reduction ratio is 3% from
the viewpoint of the residual magnetic flux
density.

This steel sheet is then plated with chromium
or nickel. The purpose of the plating is to
prevent rusting and to retain the vacuum in the
cathode-ray tube. When the carbon content is high
as in the material of the present invention,
plating is important. Chromium or nickel plating
serves to prevent release of CO or CO; gas.

Plating conditions are not particularly limited.
In the case of chromium plating, however, a



the steel sheet in the furnace to 0.1 to 0.9 kg/ mfierr] Is preferred.
When the tension is less than 0.1 35 kg/m®2, neander in the w dthw se
direction is likely to occur during travel of the steel sheet. On
the other hand, when it exceeds 0.9 kg/mjerr], the

- 8- resi dual magnetic flux density_.ig the w dthw se di rection of
the steel sheet is not inproved. Al t hough the annealing of the
cold roll ed stetell 1dkeehrbmiubeks de‘scomlm(pm hut teerhplmfted

cont i nuous a””ealk&%IF%Bf'%h§oH§£ﬁ % 0L CQUESE % er ndt$5% qgﬁllng nmay

be box or pack ann IS case, nheal Ing 1S perforned in
t he t enper at moztaﬁ@eaéf agodnper obayer ri< deposiged on che hr. 10

After the conpl etiQp-raket Be Eaé 50LE1 Nghedt® The dWferRYd 8ch 8@ sheet
may be annealed in the erature_range pf_ 500 to 1000[err]C fromthe

vi ewpoi nt of ifmr G\ﬁsﬁgltshéu?-E?P YiaP hRghetE/ M fer the hydrated 15
After the conti numa&nwabhﬁcmmheammlw 250 mpieelforhegle i s tenper

rolled with a reduc rat not, more th 3%, Thi s tenper rolling
my be o tt BRPIIEFchEGRIR- o LY et SRAS S PheAek AT ool | g
sol ution strengthehedcbyethgeaﬂdlpreierﬂbl&)055IUQu31gdm@aWhﬁthuhsand rai ses
no probl em of Shap:%{nﬂlgnlgf Lﬁépﬁgﬁtiﬁ'%lfés&lﬂ{‘ea'#ﬁ%hé%” INCHER g{“pength of

reduction ratio in |Thg re i‘ncr ease
the steel shek? aﬁ@athégeﬁéédbe deperiteed @l & qenventdiienalcase, however,

t he coverage, about 3 to 250 mg/m2, on the nickel
plating in order to improve the corrosion
resistance. Thus, the plating is limited to
chromium or nickel plating because chromium and

15 nickel pose no problem of evolution of a gas in
vacuo.

As described above in detail, according to the
present invention, improving the coercive force and
the residual magnetic flux density, that is,

20 regulating the coercive force to more than at least
1.8 Oe and the value obtained by multiplying the
coercive force and the residual magnetic flux
density to not less than 20, can bring the drift in
electron beam landing to not more than 50 um. ' In

25 this case, a deterioration in degaussing properties
derived from an improvement in coercive force can
be compensated for by other means, for example, by
increasing the number of turns of a degaussing coil
and the flow of current.

30 EXAMPLES

Slabs having various chemical compositions
listed in Table 1 were prepared by casting, heated
at 1100°C, and hot rolled to 2.5 mm-thick hot
rolled sheets which were then pickled and cold

35 rolled. The cold rolled sheets were degreased,
continuously annealed to regulate the grain
diameter as indicated in Table 1, and temper rolled



25 residual magnetic flux density is deteriorated. The upper limt of
the reduction ratio is 3% from the viewpoint of the residual nmagnetic
f1 ux density. This steel sheet is then plated with chrom um 30
or nickel. The purpose of the plating is to prevent rusting and to
retain the vacuumin the cat hode-ray. tjgpe. When the carbon content is
hi gh as in the material of the present invention, plating is

i mportant. Chrom wibhthr anrefettpbat raygi35as sendiesatied dreMaiile dl gase of CO

or cderr] gas. o-cBLALl BOs6ORALLLOND M &l Undd] CYBMdanldatid: I
the case of chrontuntplating, however, a
-9- met al | i ch@nmémnupgatimm@ﬁlgezpﬁm it aa depgraged of oxi de of

chroniumas a surfaeg1hayecnadfli iRt 160 mg/m®AnATLURIerage! BREL | ayer is
deposited on th surface_of the steel sSheet. The coverage in this 5

e
case is suitab?y Bvfyadbedngriferef ¢lromym Rfdramey™m®.  THR §8e8L chromi um
a_ndkSP tf) t2_50 ng/ Ehéég:ﬁ tetet BRen shea‘ﬁdﬂﬂﬂt(t?)bl m{)sctgéi?mgh@/ltﬁge vfﬁ'esﬁ of
ni ckel plating, .t he.gover is prefera : , ichis
comonl y adopted ?ﬂewéagh %ﬁ?ﬁ%é@?ﬁéj ﬁ?ﬁﬁﬂ%ﬁ??@nﬁ%&Fi%ﬁegén be
deposited at a cosheetsonabamples chvetrlegd, dibmadtion andbGamplegser ih, on the
ni ckel platipg.i {% 85?8%#&,‘ "Bt %ﬁiéﬂ‘?th%%ﬁﬂ%'e%” is eﬁg%?ashét ance.

imted to C p

Thus, the platingTs hrom um or ni Cké ing because
chrom um and 3% ntbkehupber ¢b Probl dixdctavy $ampdesf wergas in vacuo.

subjected to measurements of the coercive force
{(Hc) and the residual magnetic flux density (Br) at
the maximum magnetization 10 Oe in direct current
magnetization. The results are summarized in Table

15 1. The products were fabricated into inner
shielding components which were used to prepare 29-
in. apérture grill TVs which were then examined on
electron beam landing properties in a field which
was a simulation of the geomagnetic field. The

20 degrees of deviation of landing site from the
landing site in the case of freedom from the
external magnetism in various directions were
averaged to determine a drift. The results are
also summarized in Table 1. The grain diameter was

25 measured as an average value of data obtained by
observation of microstructure of the section of the

steel sheet under an optical microscope.
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the C direction, of which the nunber is equal to 10 the nunber of the L
direction sanples were subj ected to neasurenents of the coercive force
(Hc) and the residual magnetic flux density (Br) at t he maxi num
magnetization 10 OCe in direct current magneti zation. The results are
summarized in Table 15 1. The products were fabricated into inner

shi el di ng conponents which were used to prepare 29- in. aperture grill
TVs whi ch were then exasi hedapparent efran ridhre Bdmve &adiley pndperties in a

field which Waanp1ekMshate o of t&%ﬁﬁiﬁﬁ%ﬁfg’o%ﬂt&%dfaﬁg 20 degrees

of deviation of landing site fromthe site in the case of
freedom from t he WithdR EpRascorgrf ithe inresaitodaventden are wete

averaged to deter ghaesamdr tite, Tiee '@Sld Wididter adldSenheUreBnLESEni N Tabl e

1. The grain dianeter s_2 peasured as an average value of _data obtai ned
by obser v%i ﬁ%@ﬁ&%i&@m T D Jt‘hé:h:?e&ﬁ"@.roFOhhlréng fai eel sheet

under an optical withdacthe.scope of the present [i@wehtion,
= exhibited excellent drift properties.

Experiment Nos. 1 to 8 demonstrate that Hc
increases with increasing the carbon content and

10 that a carbon content exceeding 0.09% results in
deteriorated Br. -

Experiment Nos. 9 to 14 demonstrate that Hc
decreases with increasing the grain diameter and
that a grain diameter in a proper range can offer

15 increased Br.



- 12 - As is apparent fromthe above table, only sanpl es

wherein the chem cal conposition falls within the scope of the present
imvention and, at the sane tinme, the grain dianeter and the reduction
5 ratio (including zero) in the tenper rolling fall wi thin the scope
of the present invention, exhi bited exgeld ent drift properties.
Experinment. Nos. 1 to 8 denonstrate that Hc I ncreases with increasing
t he carbon content and 10 that a carborClxIM®Ent exceeding 0.09% results in
deteriorated Br. p str. g hat Hc

1. EXPREsABPic '\Q§1eﬂﬁﬁbg§é Thot ﬁx‘;ral 2 et er

decreases with increasing the graln di anet er
in a proper ranget@éﬁV6§#@P ¢athodereng denl., comprising:

- 13 - a stééNd¥met comprisihg bY W%ﬂ@%k'c
shiel ding nmate |aI on, cat hode-ray tube

or..a eyl S| r|S|ng
a steel sheet OnﬁPFgPHg Byo%eFﬁhé 35 silicon: not more than q?

phosphorus: not more than 0.3%, manganese: not more
than 1.5%, sulfur: not more than 0.04%, aluminum:
not more than 1.0%, and nitrogen: not more than
0.01% with the balance consisting of iron and

10 unavoidable impurities; said steel sheet having a
microstructure comprising the average grain
diameter of 3 to 15 pum, and having a thickness of
0.1 to 0.5 mm and a strain corresponding to a
reduction ratio in temper rolling of not more than

15" 3%; and

a chromium or nickel plating
provided on the surface of the steel sheet.
2. The magnetic shielding material according
to claim 1, which further comprises at least one

20 element selected from the group consisting of
antimony, tin, boron, copper, bismuth, titanium,
tellurium, niobium, nickel, and chromium, said
elements being contained in respective amounts of
not more than 0.2%. , '

25 3. The magnetic shielding material according
to claim 1, wherein a chromium layer is provided on
the nickel plating on the surface of the steel
sheet.

4. A.process for producing a magnetic

30 shielding material for a television cathode-ray

tube, comprising the steps of:

heating a slab comprising by weight
carbon: 0.01 to 0.09%, silicon: not more than 1.0%,
phosphorus: not more than 0.3%, manganese: not more

35 than 1.5%, sulfur: not more than 0.04%, aluminum:
not more than 1.0%, and nitrogen: not more than

HII\lI\ ) 4 R



5_carbon: 0.01 to 0.09% silicon: not nore than 1.0% phosphorus: not
nore than 0.3% nmanganese: not nore than 1.5% sulfur: not nore than
0. 04% al um num not nore than 1.0% and nitrogen: not nore than
0.01% wi th the bal ance consisting of iron and 10 unavoi dable inpurities;
said steel sheet having a m crostruchyre conprising the average grain
dianeter of 3 to 15 [err]m and having a thickness of 0.1to 0.5 mm

and a strain correspakdiwight eha balandi@%tﬁﬁéﬁtirrfﬁ igE iircdreaper rolling of
not nore than 15 3% 1] umt%r ni cﬁ: pl ati ng

provi ded on the s 8&g8¥>1?hém§'tnéjeﬁ:1%%eae?d hdt roﬂmgz ghetic
shi el ding material according cold xdhiind ,thehihgt frlswlﬂleelr sheepr tees at

| east one 20 el eMango3el ek edal LALE Neai Iy GHRRIGHII o 0.1 et ] TONY.

tin, boron, cgé)per bi snut tanrum rrum ni ob| um ni ckel , and
chrom um sai -8l BR¢nt s bei ng cont ai ned in respective amounts of

not nore than 0.2% 25 3. anrdég igneatd (‘coslla Qldill% Rkeki gb according
to claim1, wherein a chrom um{iﬁé‘ij s prqvided o . the nickel plating

on the surface of SRH&SstEEFYsta ion, there]"3«’4 foxﬂ‘lﬁfgoée§§xFHFepr oduci ng

a magnetic 30 shi ehetiing ant aveshgé ofraaid eimmajezn oFfaBh@dei6apm; t ube,
conprising the steps of:

X sI ab ¢ i sing by
wei ght carbon: 0.01 to O. OQ(ferg?eﬁ cro%hﬁ]& q-%"b % gengl’c
phosphorus: rfddt nwitht AaneGuetiomurafaitese nodt mtzmeet@an BRanand5% sul fur:

not nore than 0.04% al um num plati@lg BlL dha Ll Q% tﬁgdtgf'nbéggen: not

nore than .
rolled sheet with chromium or nickel.

5. The process according to claim 4,
wherein, instead of the chromium or nickel plating
15 on the surface of the temper rolled sheet, the
surface of the cold rolled sheet is plated with
chromium or nickel.
6. The process according to claim 4 or 5,
wherein the surface of the nickel plating layer
20 provided on the cold rolled sheet or temper rolled
sheet is plated with a chromium.

| RRN) O B |II|



-314 - 0.01% wi th the bal ance consisting of iron and unavoi dabl e

iyrpurities and hot rolling the slab; cold rolling the
Hot rolled sheet to a cold rolled sheet-having a thickness of 0.1 to
5 0.5 mm annealing the cold rolled sheet to cause
recrystallization, thereby formng a texture havi ng an average grain
dianeter of 3 to 15 [err]m tenper rolling the anneal ed
sheet 10 with a reduction ratio of not nore than 3% and

pl ati ng the surface of the tenper rolled sheet with chrom umor nickel.
5. The process according to claim4, wherein, instead of the chrom um
or nickel plating 15 on the surface of the tenper rolled sheet, the
surface of the cold rolled sheet is plated with chrom um or nickel .

6. The process according to claim4 or. 5 - wherein the surface of the

ni ckel plating |ayer 20 provided on the cold rolled sheet or tenper rolled
sheet is plated with a chrom um or

MAGNETIC SHIELDING MATERIAL FQR TELEVISION
CATHODE-RAY TUBE AND PROCESS FOR PRODUCING THE SAME

A 0.1 to 0.5 mm-thick plated steel sheet

10 having high coercive force and magnetic flux
density is provided by hot rolling a slab
comprising by weight carbon: 0.01 to 0.09%,
silicon: not more than 1.0%, phosphorus: not more
than 0.3%, manganese: not more than 1.5%, sulfur:

15 not more than 0.04%, aluminum: not more than 1.0%,
and nitrogen: not more than 0.01% with the balance
consisting of iron and unavoidable impurities, cold
rolling the hot rolled sheet, annealing the cold
rolled sheet to prepare a steel sheet having an

20 average grain diameter of 3 to 15 um, temper
rolling the steel sheet with a reduction ratio of
not more than 3%, and plating the temper rolled
sheet with chromium or nickel. This enables the
provision of a magnetic shielding material having

25 no significant drift and very good electron beam
landing properties.



