; XYe3e52L(tt6T& * 1 TITLE OF THE | NVENTI ON STRETCHED MASK FOR COLOR
PI CTURE TUBE 30 M‘umﬂm@u\ﬂw CKGROUND OF THE | NVENTI ON The present

invention relate hed mask for a color picture tube, afngc[ﬂ}czﬁﬂ
be used for any type,Qfe0l or picture tube, e.g. a shadow mask t¥b I /
aperture grille tube, 1n color television and conputer 10 col or di spl ays.
In col or plctu color television and col or displays, a mask for
col or sel ectl 0 @‘m’mmﬁﬂm’m@ that el ectron beans are applied to predeterm ned
phosphors. or sel ecti oht Fes IOF LHEhdA0WNESN fornmed froma 15

netal sheet prOV| ¥ th a | arge nunber of small holes or an aperture
grille provided mnth a large nunber of slits is used. Wien a color picture

tube is used continuousl grRercaEpomasrerpRAcOf.oR pecTURE BbBEow mask or the
aperture grille is heated because accel erated el ectrons collide 20 agai nst

it, and distorted by thermal expansion. This may cause the el ectron beans
to be gradually displaced relat|%%Eb8§%h phosphor screen, resulting in

color shift in the col ored |ﬁ§6€ cBF of FE of NYENDFONwsk for a col or

picture tube, 25 a *i‘h(ee%;(fg‘é@nﬁioh%eﬁt%ﬁ'PéI‘@EéQ”tcSraéks&fé@cﬁé‘d%&ékure
grille, which is stretched on a firmfranme, is used as well as a nenber

pressed |i ke Zoshadawloaslkictheestubeehwdichl candbscusadnfdbroanyasipes
formed as 3 ~ OCT 2002 2 follows. A hot-rolled | owcarbon steel strip
cont ai ni ng caPﬁoﬁ°1ﬁruﬁﬂF§u6? 6ubse1ei € - c8l B028PVeRaEh BURRCRE RBVing a

t hi ckness of gp% tgqhegfgg§g qﬁbeAfEﬁrcﬁlngrgghgy fé o) gr&gméhgg?nts have

been fornmed in“t Sheet by "et heet ded to a
frame pl aoed dader pEiepluke.applied in a direction reverse to the
stretching direction. Then, the pressure is renoved to formtension by the
restoring force of fhechilamepiThareattloes fQﬁFﬂ@%@#ntQ1ﬁN{E#@ma§m@n of

secondary 10, BLSE Mseatal podealy o0y LOLSASD.Ol oty Sley oL MELIRK
at nosphere at ¢420€rba HéQ%ks hber applbbackenprads hertindcshobphbes Msks
the color selection mask, a shadow mask formed from a
15 metal sheet provided with a large number of small holes or
an aperture grille provided with a large number of slits
is used: When a color picture tube is used continuously
for a long period of time, the shadow mask or the aperture
grille is heated because accelerated electrons collide
20 against it, and distorted by thermal expansion. This may
cause the electron beams to be gradually displaced
relative to the phosphor screen, resulting in color shift
in the colored image.
As a color selection mask for a color picture tube,
25 a stretched color discrimination mask like an aperture
grille, which is stretched on a firm frame, is used as
well as a member pressed like a shadow mask.

The stretched color discrimination mask is formed as



In a color picture tube, the tenperature of the 15 col or discrimnation

mask is raised by irradiation with el ectron beans. However, the colg

di scrim nati on mask reaches approxi mately thermal equilibrium about é(hﬂﬁfsﬂmz
after starting energization. In the case of a color discrimnation nmask

made of a | owcarbon steel sheet, 20 thermal expansion occurs to a

consi derable extent as the tenperature rises. Therefore, the color

di scrim nati on mask needs to be stretched under high tension so that the
stretched col dioldics i nBnabitoroddrtdedowrhrhon staekedtdipi pontsenimgr

stretching under high tension, r, @f 25 high.strength i s needed, and
a frame for nﬁﬂﬁqoﬂg %’hélrgt‘?setocﬁed;%g% &Ssﬁioﬁgéggl?lieahtgt Pefl ﬁ.% Under
these circunstgngesy A tmBthesd Has HermCarc eloved sonmihi chir €ef o5 nphiga or
the like due to the rise 3 ~ OCT 2002 3 in tenperature is prevented by

usi ng a net al Inwnret exfi ajrith\d regnemn isowagee bfeieni €otrmefl thetiml séepansi on.
However, an Invar material consisting of a nickel-iroaaalloyr which is a

t ypi cal ne%alﬁn?QEuQMi%ﬂCQﬁnQMmﬁquﬁ_ ]-é%ﬁéﬁsﬂénwﬁé d5tPpp §ﬁéﬂ§w masks
of color pictyne dd ‘?ﬁ‘idé]:a%):‘l\t% d 'a?ﬁg'lteldy iR ghgsLERRYLA ?@ggkget grefore
get” t hat or

i ncapabl e of providing a's ures a tension require

stretching. Actwy it techirdg idigtdssi.bl ehén, obhai pr & Saté s act onyveheesd
stock for producing a stretched color 10 discrimnation nmask. Meanwhile,

t he stretched fedimrtadissiant mnhdtheor afierdnandedset ofr sBacérame-t hi ckness of

the netallic terj in comaris tQ a | or .diiscri-m.natiaqn nber
press-forned iqﬁleé‘ﬂéar?fa%cren:i’t j:ot. ]ﬁeﬁré%gurt\?lgdg%ﬁre gggogfognégfgébgﬁf ture 15
tube. Theref olf.eddi®ngdl Head SEJiRTIRN, 0FoFRAREENMBHEraEta kLOW. cakhen steel

sheet cannot provide a satisfactory
mask stock is subjected to heat treatment for 10 to 20
minutes in an oxidizing atmosphere at 450°C to 470°C,
thereby blackening the surface of the mask.
In a color picture tube, the temperature of the

15 color discrimination mask is raised by irradiation with
electron beams. However, the color discrimination mask
reaches ébproximately thermal equilibrium about 2 hours
after starting energization. In the case of a color
discrimination mask made of a low-carbon steel sheet,

20 thermal expansion occurs to a considerable extent as the
temperature rises. Therefore, the color discrimination
mask needs to be stretched under high tension so that the
stretched color discrimination member will not slacken
during use. For stretching under high tension, a member of

25 high strength is needed, and a frame for mounting the
stretched mask also needs high strength.

Under these circumstances, a method has been

conceived in which deformation or the like due to the rise



magneti c shielding effect. An object of the present invention is to provide
a stretched col or selection device for a color picture tube 20 that 3hgsyg 2002
hi gh magnetic shielding effect and a | ow coefficient of thermal expansion
and hence allows the stretching tension to be reduced. BRI EF DESCRI PTI ON OF
THE DRAW NGS 25 The single figure 1 isga diagramillustrating the
configuration of a test piece used in a tensile test on the stretched nmask
for a color picture tube according to the present invention. 3 ~ OCT 2002
4 SUWARY OF THE tadvieNTd tON- & hies reseanttddahtusimgprowieded 1d csmadtegtied nask
for a color picture tube. The rexeﬁgd k is formed froma_5 nickel-iron
al l oy steel sHAR{IDHER WY LM ERFLSH 0P Iit?fnt?&nte%pﬁinﬁdo%. 0g°Y8V8¥: 03By

wei ght of nickglyandy O D1 10 0,06 i MPidita @fi SRNAIRoNTAE 18CKGhyiIHON
all oy steel sheet Is provided wth apertures by etching using a pattern
provi ded on the tymkedl inots Bl ioymstearlals eetlowl @ hermaiie estpaaisdload usrsk,
the nickel-iron alloy steel sheet contains, on a weight basis, 35.0 to 37.0

of nickel, 50. 08o% shRdm drahs Hoh, CHAT RIduRafubese HeSsPi con, 0.10 to
0.60 of mngaﬁ%%@:@é%ﬁ grriq'}?”s&%}ﬁ%slqo‘canl%f‘q_%prﬁ%re%%’fo@%t i%t%ﬁ)gﬁr? iaePg _ 020

of sulfur, an ACT mpuri as comnmponents "ot héer In

addi tion, the g¥@seiiing NVesHdOn tHAY iGRmrasat @ehdliohorepligddel Fara
stretched mask for a color picture tube. The material consists essentially
of a nickel -i rotretidhoinconPaicoindgngdyo to 33. dmbysaebidttofolpbahnckel and

The prosont | PYELT GHF S eRF 0P (IR ACHIPRGLRATS £ PEPASERAl oU8 ot ai
a stretched masks o ik @ diPwh2sk coef ficient of thermal expansion and
exhibiting a sufficiently high strength even when the thickness is reduced,
by using a nickel -i Meramihidye hadbhengtaespbedf color discrimination member
needs to reduce the thickness of the metallic material in
comparison to a color discrimination member press-formed
in conformity to the curved surface of a color picture
15 tube. Therefore, the color discrimination member made of a
low-carbon steel sheet cannot provide a satisfactory
magnetic shielding effect.
An object of the present invention is to provide a
stretched color selection device for a color picture tube
20 that has a high magnetic shielding effect and a low

coefficient of thermal expansion and hence allows the

stretching tension to be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
25 The single figure 1 is a diagram illustrating the
configuration of a test piece used in a tensile test on
the stretched mask for a color picture tube according to

the present invention.



all oy conposition in place of the conventional | ow carbon 3 0 OCT 2002 5
steel. Mre specifically, the stretched mask according to the presen3 0 0cT
invention is forned by using a nickel-iron alloy, e.g. an Invar all oy, 2002
which is known as a low 5 expansion alloy. The nickel-iron alloy has a

carbon content increased to a level of,0.01 to 0.06 by weight to thereby
obtain a stretched mask having high strength and providing a satisfactory
magneti c shielding effect even when the thickness is reduced. 10 In

addi tion, because the stretched mask according to the present invention

uses a | ow expansion alloy of hj engt -nlﬁﬁﬂﬁﬁi- on to the | ow carbon
steel, the initial tension can gggygggcﬁg.9$% i e éﬁched mask according
to the present 15 i RyRNtdQserdthe HYeiit8lont @Ho9MlelsS aPseai-aRkd WA sikh&orange
of from35.0 to 37.0 by weight. If the nickel content is not within this

range, the codf faclientpioftutertmdde exffarssbnektobedaseskunfadormblyfrom ks
necessary éor t he stretched nmask-according to 20 the present .invention to

contai n a Sped¥Fkelanidinft Bl artditd iF Rads Ofc PeddEXEe 1LtPeRdtiRY A
b ar . o ol bt
carbon cont ent..d Stﬁlgﬁg;t% s Do 81 G RKRS gl bEPASRIANE g Pladieh o

sufficiently hig A carbon content y wei ght

i npai rs the etclidawy Wy apeirdlteso Airth s esTRE hhekabviundnohltaybsteel
inclusions to increase unfavorably. Silicon forns silicate inclusions such

as Mh0-Si 02 ardha@io-iFerSidreth ¢V iddh SEQrénTief Pap&ites inge Ledani Ag
pattern provided on the nickel-iron alloy steel sheet.

10 In the stretched mask, the nickel-iron alloy steel
sheet contains, on a weight basis, 35.0% to 37.0% of
nickel, 0.01% to 0.06% of carbon, not more than 0.30% of
silicon, 0.10% to 0.60% of manganese, not more than 0.020%
of phosphorus, not more than 0.020% of sulfur, and

15 incidental impurities as components other than iron.

In addition, the present invention provides a
material for producing a stretched mask for a color
picture tube. The material consists essentially of a
nickel-iron alloy containing 35.0% to 37.0% by weight of

20 nickel and 0.01% to 0.06% by weight of carbon.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The present invention is based on the finding that
it is possible to obtain a stretched mask having a low
25 coefficient of thermal expansion and exhibiting a
sufficiently high strength even when the thickness is
reduced, by using a nickel-iron alloy having a specific

alloy composition in place of the conventional low-carbon



properties. Therefore, the silicon content is preferably 3 0 OCT 2002 6
not nore than 0.30. The manganese content is preferably in the raggﬁbﬁﬁ
fromO0.10 to 0.60 fromthe viewpoint of the deoxidizing action an T 200
shortness prevention in the steel naking 5 process. |If the phosphorus
content increases, the steel hardens, sand the rollability of the steel
degrades. Therefore, the phosphorus content is preferably not nore than
0.020. 10 Sul fur forms sulfide inclusions and consequently inpairs the

et chi ng properdtiessl. Therefore, the sulfur content is preferably not nore

than 0.020. The presgnt inventi.on.w|l descri bed bel ow b of

exanpl es. 15 Exanp|§%f?_RPﬁF&E§F-iﬁ§n gggoﬁggﬁgggegpgeﬁgo?c 9mg¥ﬁ?iﬁ°

thi ckness madef JriRi@li frenti@te iGheBraal 69MRAShY aNnt ¥kBY -Webght) is
shown in Table 1 below, was coated at both sidés thereof with a

wat er - sol ubl e addssi,n e.esi sin L2 aAf tadlogr, ywhdcht he keswst ason fLhe-t wo si des
of the sheet stock were patterned in the shage of slits by using a pair of

gl ass dryp?at@?ﬂ@%ﬁ%ﬁ@ Gese ARE FéQE?%élb ?t%%h%YdW%ﬁmat¢%ﬁ¥%%,
respectively. er}tf)i%%ﬁs%%%’ecf‘ac%d%”'lggeﬁngfb%‘f'o'ﬂg R6O8€B8ESH Cv%iéﬁt.
grearter, 't ac

carried out. ) e patterned resist sur es were sprayed with a
ferric chloride 30ldidgn divaimg aa stterpehatuna skl he®Cngndighspeechigehgravity
of 48 Be (Baune degree for heavy liquid) as an etching liquid b 3 0 ocr

: 1 . , . Y
2002 using a 33§t BFovd Gr ESHLERiRRG oL Kf PapneRécCefRARAGLIPE0RESSCE i nsi ng
was carried o an he.resi st r L.t.h an al kal i ne agueous

sol ution, folg%vﬁﬁj%§§aéig% %&3§#§%§Fy§%3¥?§“§%§duce a 5 color

di scrim npgion maskinFacliesbel, Sesankll BREI 88r8BEKehsSsRbASENLAiNGSto
eval uated by the foll ow ng evaluation nethod. The results of the eval uation

are shown in Taisl erzseeitownvientiapl ases shéowranpahsiancalileythé hagho
(expressed ass%%ggﬁyy fg comparison to the low-carbon steel, the
initial tension can be reduced.
In the stretched mask according to the present
15 invention, the nickel content is preferably in the range
of from 35.0% to 37.0% by weight. If the nickel content is
not within this range, the coefficient of thérmal
expansion increases unfavorably.
It is necessary for the stretched mask-.according to
20 the present invention to contain a specific amount of
carbon in order to increase the strength. A carbon content
less than 0.01% by weight makes it impossible to obtain
sufficiently high strength. A carbon content more than
0.06% by weight impairs the etching properties and causes
25 the amount of carbide inclusions to increase unfavorably.
Silicon forms silicate inclusions such as MnO-S5iO,
and Mn0O-Fe0-5i0, and consequently impairs the etching

properties. Therefore, the silicon content is preferably



10 the aperture area to the area of a region |lying between the apertures at
both ends. Table 1 15 CSi WMh P S N Balance Material 0.051 0.01 0.25

0.0006 0,008 36.5 Fe and A incidental inpurities 20 (Eval uation Meghod)CT1.2002
Uniformty After the aperture dianeter had been adjusted so that the
transmttance was the sane as that of ¢he mask, a visual check was made as
to whether or not there were 25 variations in the aperture dianeter.
Furthernore, variations in dianmeter of 25 nei ghboring apertures were

measur ed. WheRothmoyar £hanofA-v8Fue was 0.80 umor nore, the aperture

dianeter uniformty ﬂ%?srlt%g %g eg g&@eanok diso%{%%ab%gp%ns t% Ora%iq%te%n%idl e

strength The tensile neasure e'tensi e testing

defined by | S&-6R98.(dkSt&284&hsuUskol Bhé eﬁie@;}b@?@t EPWhé ru&é:gmgziln%l n
Figure 1, the length of each portion is as follows: L (gauge |ength)

(paral l el |engthjon Bn@rhdiushofthéssepyevantidmckmetsy B¢glimppleingnds) 50
mnm 60 mm 20 nmm t hi ckness of material 30 mm 3. Coercive force He After the
ori gi nal ecPtR585Been bl ackened by heat treatment in the atnosphere at

670C for 30 m nut eSxftBﬁeléhﬁ%ﬁ&w@ EOREE MRS EEANE L] Becadisg to the
coercive force neasuring nethod defined by JI'S C531 (iron-nickel magnetic

al | oy sheets haddehsj pahd That roslabhkitmgobttilce fstedal sdegradds at which the
magnetic flux density in the material becane zero, when an_ external
magnetic fi el 8hepefobe, ALRRaPPPFRECTYS t FRRhRReri &l PERe F &by P P ¥ fe
mat eri al was gﬁgge?ia g%in opposite direction, was neasured in the unit of
Al m (anpere pér nete ? Conpar ati ve Exanple 1:

10 Sulfur forms sulfide inclusions and consequently

impairs the etching properties. Therefore, the sulfur
content is preferably not more than 0.020%.

The present invention will be described below by way
of examples.

15 Example 1:

A nickel-iron alloy sheet stock of 0.1 mm in
thickness made Bf material A, whose chemical composition
(% by weight) is shown in Table 1 below, was coated at
both sides thereof with a water-soluble casein resist.

20 After drying, the resists on the two sides of the sheet
stock were patterned in the shape of slits by using a pair
of glass dryplates having obverse and reverse patterns
drawn thereon, respectively.

Next, exposure, hardening and baking processes were

25 carried out. Thereafter, the patterned resist surfaces
were sprayed with a ferric chloride solution having a
temperature of 60°C and a specific gravity of 48° Be

(Baume degree for heavy liquid) as an etching liquid by



A nickel-iron all-oy sheet of 0.1 mmin thickness 25 having a conposition
consisting essentially of, by weight ratio, 0.003 of C, 0.01 of Si, 0.25 of
Mh, 0.006 of P, 0.008 of S, 36.0 of Ni, and the bal ance Fe and inc%dgnbg? 00
inmpurities was etched in the sane way as in 300CT2002951071 !
Exanple 1 to produce a color discrimnation nmask. The col or discrimnation
mask was evaluated in the sanme way as in Exanple 1. The results of the

eval uation are shown in Table 2. Conparatjve Exanple 2: A nickel-iron alloy
sheet of 0.1 HMLNE BhPPKA¥sEOhREFAGTR 8BRPSBFti on consisting essentially

of, by weight ratio . 002, of L, O, 0, 0 . 0. 00p
of S, and the balanéggﬁg ﬁﬂa Fﬁ%nggggfgfg%ﬁfi.ﬁ%%%%%gwéﬁc%%%yfgétﬁgtéane
way as in Exagphethet @cBLoEUGRsAreAboeddNSER BhNAl k&DiNBSKkqudbescol or

di scrimnation mask was evaluated in the sane way as in Exanple 1. The

results of theoduslioati 6nldpweshbynwaahimgl angd dogbhe o 29roduce a

I;fgfrghéﬁﬂgﬁAgﬁgguEgggkggggg%gggn%ggEgbeff|C|entF@crystaI-CberC|ve(6)d|ane

thermal | i zation_f or EGUA" Eaigena%amm@ﬂéﬁ opi eePered Wiste{ded (49" / ©) (O) (
Al ~) Exanpl e 1material A 19.00.55g00d9502. 475090Conp. Ex. |

18. 90. 53good62621R306G4Egr the. Exl20U9ngOeBé&hoadBal Iite Bib&H13The raxswdcys Z002

m The stretched nmask for a color picture tube according to thetgﬁfsent
i nvention has©hi §hesevergehirn é6ﬁp§??§%nl¥oT%%%ec%ﬂ%%ﬁ?fon&nw & pansi on

ni ckel -iron allqy LS.t her r a ! iR 5 the
formof a nictég-F?§§§%?Pg§h§FeS? ghge ?Efﬁ g%%??l%%%agg%zéégégﬁggs%getched
mask has 1 | osheoepbire1eat agbat her A €xPaNST of, réditon Niyiny bevston
applied to the mask when stretched can be reduced. Even when the

ni ckel -i ron aFheyaparsprap pr§ Petheffdfto a sheet, it provides a high 10
magneti c shielding effect, and thus high inage display quality is obtained.
Furthernore, the nickel-iron alloy steel sheet has a high recrystallization
tenperature in conparison to the | ow carfiore st eel sheet. Therefore, the

bl ackeni ng tenperature can be raised. Accordingly, it is 15 possible to
forma bl ackened fil mhaving higher corrosion resistance than in the case

of a lowgarbon steel sheet. s 0 ,0¢T Zoog s Ni  Balance

Material 0.051 0.01 0.25 0,0006 0.008 36.5 Fe and
A incidental

impurities

20 (Evaluation Method)

1. Uniformity
After the aperture diameter had been adjusted so

that the transmittance was the same as that of the mask, a
visual check was made as to whether or not there were

25 variations in the aperture diameter. Furthermore,
variations in diameter of 25 neighboring apertures were
measured. When the variation value was 0.80 um or more,

the aperture diameter uniformity was judged to be bad.



11 CLAIM5S 1. A stretched mask for a color picture tube, said stretched mask
conprising a nickel-iron alloy steel sheet, wherein said nickel-iron alloy
steel sheet contains, on a weight basis, 35.0%to 37.0% of nickeld 00QO” S
to 0.06% of carbon, not nore than 0.30% of silicon, 0.10%to 0.60% of
manganese, not nore than 0.020% of phggphorus, not nore than 0.020% of
sul fur, and incidental inpurities as conponents other than iron.
A As. A, A@ASA A ALL. A . A . AE.AS(BN(*b= P T-i L & xsnid_Z]c
a] ca] ca] ca] caPcaféapdarc SEc8PEca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ¢" a]
calc aJca]ca]cRa]ca &G kX SHI C a
a]ca]ca]ca]ca]ca]ca#%g?%gﬁgg géggg%ég}éa?%grééf%%fgéfgg]g%%c%%@%f%g]ca]ca]c
a] cal o*astr; testing method defined by ISO 6892 (JIS Z2241) using a
[ 1IR{ val gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ¢ t&dtc rdescahowa] da) EdpeaRcat! " HKV2 JIKI L
" <"\ #a#H#H#293994 wgl_gbl X] ca] ca] cal.ca c$a] cdal c$al cal cal cal ca] ca] ca] ca
]ca]ca]ca]%(;:ta]ca]ca](-:':g']%f_f’;ﬁ;(l:lﬁ}gcg]'cg}"(‘?a{lgggjt{Il §F eg@h Sgrllgﬁ fi aL
a] ca] ca] ca] calreaiYRs&8&&& " u((())6)K),,,,,,--..{val gb] X] ca] ca] ca]c
aJca]ca]ca]calc
a] ca] ca] ca] ca] ca] ca] ch] ¢adcaé chiratle) a] c"aUpE" ajnc” aU] c" a] ca] ca] ca] ca] ca] ca]
| 0, . N - -

fggfg..#/+/./1/>/000080%§5§gffél4 eééEUSQS 6.O.gﬂ\{lqlgb]X]ca]ca]ca]ca]ca]ca]ca
a] ca] ca] ca] ca] ca] ca] cg] .afcC a] c&gl U] c&a] c&al] c&a] caU] ca] ca] c
a] ca] caBNf H* 94109 & (C‘)il %%@i% (?% -]gill(c)%&@' 0 %1{315}2&- ()-@Q109%& () -
@O0%<& ()6 &@AO0¥%& ()T NIMHRkné&s4)10% y@¥1000D&kfgss "o wadDIRL () -
} y@1l09%<& ()-:" n y@#lO%«&'é) -
9 y@10% & ()-:' y@Ho%rigred epfghos 109 0189 ()-L
109%&' () - Sfs10%R ()" LO%R' ().-1Q<5l0<<10<< "y@10%<& ()-:'= P dE{]>%.10%
&f 210%& () - & %ocye(éb{e)r-%%lé%o%r%)g-g 109&' ()-F- 109%& ()-910%& ()-
gjiaB{gig%é996f)iowﬁﬁfé}'théo%&iélnéylﬁﬁﬁéﬁ)héaJKE@%(Bléﬁﬁéﬂéﬂﬁby heat

()-2 (%}eatment in the atmosphere at 670°C for 30 minutes, the

15 <coercive force was measured according to the coercive
force measuring method defined by JIS C2531 (iron-nickel
magnetic alloy sheets and strips). That is, the magnetic
field strength at which the magnetic flux density in the
material became zero, when an external magnetic field

20 1000 A/m applied to the material was removed and the
material was magnetized in opposite direction, was
measured in the unit of A/m (ampere per meter).
Comparative Example 1:

A nickel-iron alloy sheet of 0.1 mm in thickness

25 having a composition consisting essentially of, by weight
ratio, 0.003% of C, 0.01% of Si, 0.25% of Mn, 0.006% of P,
0.008% of S, 36.0% of Ni, and the balance Fe and

incidental impurities was etched in the same way as in



dE:/ 10 105y 10%&' ()- " 310%& ()-1 10%& ()-sO0@ 10%& ()-| .

109&.°() -, 9109 ()- & C xY:/ 10L10%& ()- YF10% & ()-Y310%& ()-°

1092 & ()-fs10%& ()-s',109%& ()-G 109naB:/ 10L10%& ()-L 3 00T 2002
GLO% & ()-Ly10%& ()--10%& ()-!s!10%z& ()-f 10%& ()-VIAE / 10'

109%& () -9, &10%& () -ss$ 9

1092 & ()-9"gl0%& ()-L& 109% & ()- S#10% & ()-J1j dE: /

10&3F10%2 & () - &110% & () - &M 10% & () -.9109%@& ().- 93+; 1092 & % 9) 10% & ()-jb
@ 10! ", S 10%FrempLest T qaudss POSP4Or) Il gEgeFanafiononagy, The

10z2&@&10% &' () -0q?zX6h@.10! X! . 1L.OYR' 1 1.109 (g
109758& () - ! ~I %%é’qr( )23140%&&%&%@“%%52%( )41, & ou%‘k§ﬂ:flTthfo?aT8wa(¥T2§
109%&" () -!x, ! HoAddan(drd M, ! 10%&' ¢esulOS0&s (thé 1800dUdation *@8ESEHoWR)! in
10T910%&' ()-9@ 109%&' ()-10%& ()-L" 10%& ()-Ss10%& ()-&10%& ()-rdESH=
Table 2.
5 Comparative Example 2:
A nickel-iron alloy sheet of 0.1 mm in thickness
having a composition consisting essentially of, by weight
ratio, 0.002% of C, 0.01% of Si, 0.20% of Mn, 0.015% of P,
0.007% of S, and the balance Fe and incidental impurities
10 was etched in the same way as in Example 1 to produce a
color discrimination mask. The color discrimination mask

was evaluated in the same way as in Example 1. The results

of the evaluation are shown in Table 2.

15
Table 2
Transmittance Aperture Uniformity Tensile Coefficient Recrystal- Coercive
(%) diameter strength of thermal lization force
20 variation (N/mm?) expansion temperature He
(um) (x1077/°0C) (°c (A/m)
Exanple 1
material A 19.0 0.55 good 950 2.4 750 S0
Comp.Ex.1 18.9 0.53 good 616 1.2 700 64

25  comp.Ex.2 19.0 0.56 good 850 12.5 550 130
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thermal expansion, the initial tension applied to the mask
when stretched can be reduced. Even when the nickel-iron
alloy material is formed into a sheet, it provides a high
10 magnetic shielding effect, and thus high image display
quality is obtained. Furthermore, the nickel-iron alloy
steel sheet has a high recrystallization temperature in
comparison to the low-carbon steel sheet. Therefore, the
blackening temperature can be raised. Accordingly, it is
15 possible to form a blackened film having higher corrosion

resistance than in the case of a low-carbon steel sheet.
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