"kl e3e<\ 9\ 4B6T\ +353 0 OCT 2002 SHADOW MASK FOR COLOR PI CTURE TUBE 5
BACKGROUND OF THE | NVENTI'ON The present invention relates to a shadow nmask
for a color picture tube for use in color television and conputer c@ @rgCT 2002
di splays. In color picture tubes for color television and 10 col or

di spl ays, a shadow nmask forned froma netal sheet provided with a | arge

nunber of small holes is used so that el ectron beans are appl
pr edet er mi ned phosphors. Because accel erated el ectrons al so com mml’wﬂumm
portions of the shadow mask ot her than the apertures, the 15 shado

heated and distorted by thernmal expansion. This may cause the el ect'fof*
beans to be gradually displaced relative to the phosphor screen,yresulting

in color shift in the col ofgthdwaessk AASOCHIR BI1ctuRkelusion al | oys havi ng
a low 20 coefficient of thermal expansion are used in place of |ow carbon

steel sheets conventionally used. Anong them Invar, which is a nickel-iron

al | oy con%ﬁining 36% by weight of nickel, is wdely used. A shadow mask

made of a hickel-iron alloy | SASKEGREHNPAQF (F1H %§°$NE1QNB. For exanple, an
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rolling, anneeabilog, pdturet kebeb¥or usd Onocvlop~tePlepiOiltiei sgda Sheet.
Then, the sheet is coated with a resist, exposed in a pattern for formng
predet er mi nedcapPrteresolandddgpla¥fed to etching to formapertures. In

this way, a shadow gask original shegt. is produced. 5 To attfach the shadow
mask ori gi nal sheetgaoCBQBBIBFCbFE?UEEb?ib ?rt$ﬁié eﬁﬁ%ﬁ?ﬁﬁ#?QNQQénuﬂ sheet

he col o pi cram ot Lhe Paevar SR e L St e T or
in press 10 fprowihidedt vitkher éhoge, number def s$malhphodles tie ypeadsso
that electron beams are applied to predetermined phosphors.
Because accelerated electrons also collide against
portions of the shadow mask other than the apertures, the
15 shadow mask is heated and distorted by thermal expansion.
This may cause the electron beams to be gradually
displaced relative to the phosphor screen,hresulting in
color shift in the colored image.
Accordingly, nickel-iron alloys having a low
20 coefficient of thermal expansion are used in place of low-
carbon steel sheets conventionally used. Among them, Invar,
which is a nickel-iron alloy containing 36% by weight of
nickel, is widely used.
A shadow mask made of a nickel-iron alloy is
25 manufactured as follows. For example, an ingot produced by
melting alloy components prepared in a predetermined ratio

is hot-rolled to a predetermined thickness and then

subjected to cold rolling, annealing, etc., thereby
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formability, the shadow mask original sheet is annealed in a reducing

at nosphere at a tenperature of the order of from 700C to 1, 000C. 0

Thereafter, the shadow nmask original sheet is pressed and then heat- regﬁd?ﬂi)?

in an 15 oxidi zing atnosphere to forman oxide filmon the surface in order

to prevent rusting of the shadow mask ;and to reduce undesired reflection

occurring when el ectron beans collide against the shadow mask. Thus, the

desired shadow mask is obtained. 20 However, the shadow mask original sheet

anneal i ng pr oddeedyminem yshert eaféeny h&hgusbeetolspreabed wibhsaf sesist,

production of a colo O],;)i cture tube but ofl sa_invol VES Br Qbl ens su&h as

undesi rabl e st‘?@?%egé N 2 RAHEE TR HAFERY PEFSSTEGIRES RBETANF S/

distortion duesi® Abywrvwed fty NiohHg heatf drie alpEiturelshUsIBadRLB0WADE 4

i mge display quality of the color picture tube to be degraded. Under these

ci rcunst ances, slIRIGO 6698 Ao prajposk sshe atatier ipaloduoeda shadow mask t hat makes

it unnecesgary to .3 0 ocr zaoz 3 perform anneal,i ng bﬁfﬁore press form ng
Béows

by setting the prooflS@atdachidie igor 53sk oz 1R Shask &Pi gi fatlogheet
made of a ni C&gi =000 AOY i VAl digs, aQ?J[ %z&[gfﬂ%tle%ﬂ'e@%dnre%ﬁ%e%o be.
respectively. wever, 1t TS inpossibleto obtarn a shadow mask havi ng

satisfactory oftmeed &fy Prdssisidmily donfeniity toheher @ahest ress and
el ongation to predeterm ned val ues. An object of the present invention is

to provide a Steubvguretidaf oligdrd oroloirapdetaries tinbe .t hdeweves, nblte need 10
t he anneal ing process far inproving.the press formability after the

aper t ur e- f or mi} ngr“bé’?ssg( %%ﬁﬁ%ﬂ%@nﬁu%ﬁ%ﬁ@%ﬁﬂﬁﬁ&é%he single
figure 1 1s a mi@gmAMidy Usthatiekgrae,t 8At o28ebi 6CiMSASvE NtRe t §ASE4 € test
on the shadow nmask for a color picture tube according to the present

i nvention. SUNMARMIOA iftHE |ti¢ENHaOWT va s esdtinadveheebnipr anndeded shadow
mask for a 20 COlercﬁ){)‘ pi cture tube that is nmade of an iron-base allo

f
materi al cont & MeRTHink atnaiphere 24 GwteBPrrRErER: 06t thRePRERTeRBansi on.
b ! ! . Cord al (
e grarn si Zefr‘Bﬁ{‘m“gfefEchei 'd(fd"'cbas‘?%?liéé’%"ﬁ?% Pé%ﬁﬁ%yrrﬁgslpy a grarn

si ze measuring met ined by ASTM I's not nmore than
7.5. 25 The i rovi-diasd aHawt Nrf @riedsddaand @ha¥-hpaoetreatedsihnanhe range
of from220 to 300 NNm® The degree of texture in each plane of the

i ron- basel 3l | Grifzdnalatmosphese Bp Xormy api pridet fdhmneRhble| SuRbace 4

in order to prevent rusting of the shadow mask and to
reduce undesired reflection occurring when eiectron beams
collide against the shadow mask. Thus, the desired shadow
mask is obtained.

20 However, the shadow mask original sheet annealing
process not only increases the number of process steps for
production of a color picture tube but also involves
problems such as undesirable sticking of a shadow mask
original sheet to another and distortion due to

25 nonuniformity of heat treatment, thus causing the image
display quality of the color picture tube to be degraded.

Under these circumstances, JP 5065598A proposes a

material for a shadow mask that makes it unnecessary to



~3 0 & ?Qu? nore than 20% and a difference between the degree of texture
in each plane and that in any other plane is not nore than 20%. The

iron-base alloy material is press-formed without 5 carrying out anné%#]pgr 2002
after it has been provided with apertures in a predeterm ned pattern. In
addition, the present invention providgs a shadow mask for a color picture
tube that is made of an iron-base alloy material containing nickel and has

a low coefficient 10 of thermal expansion. The iron-base alloy material has

a 0.2$ proof sgterfemn arrea lrianggdedforfa ere220 foom30g Mynsttihg ghai n size

nunber neasured according to ASTM E112 (JI S G0551) of the iron-base all oy
material is n&FIRFr Staess Ansl eﬁﬂ?@ﬁ&ﬁékogfatég?QP@ WﬁsgaeﬁlBFﬁﬁé measur ed

oy Xray 15 QiSHdeAtlp M 0t 5 ckd1oli i 8150 ntao%ﬂggr@%fcmence bet ween

the degree of texture 1nh ea pl ane an n any ot ane is not nore

than 20% The pricaetasa ld BanRissr irkspesteéapakl.e of being press-formed
w t hout undergoi ng annealing after it has been provided with 20 apertures

in a predeberni ned paoweser, DESCR PTPORsORlFHEC PREFERRED ShBdov MEARFKThe
present invention is based on the finding that a shadow pask having

ool | ent | chaPBials SAS FARFY SEPASHRES CHFEnSLrELHr PY: G CbAPOakEal i ng
process beforg, oetssstfr%rs@ NGdP¥%143ig3% idnMRbepi-ahcba¥hifed $REGEELC val ue of
proof stress and a predeterm ned grain size nunber and further a

predet er mi ned val ue Ahobbtjketdedr ¢heobresehtr énvet+o0Cls 2002pbomkdsuaed by
X-ray diffraction nethod and having no anisotrogééfor each plane as a netal

sheet made of SRasiopk@ask &f SIPGF 16 CRatRSHEW. RS BhﬂFcE@F‘--Si P8k aPPGy
used for @e %@%ﬂ%ﬂn%%ﬁgfé%?%ﬁ%%g%nQo&oihEgP?F§§e9ﬁF:g%@gé'@8rﬁ?ﬂi§&@§ from

35.0 to 37.0 by weight The nic n-a may contain

chrom um as aafeted lthe elpRRhirectthemingaprocekel. A netal sheet used for
t he shadow nask according to the present invention can be produced as
foll.ows. Alloy 10 conponents prepared in a predetermned ratio are nelted

BRIEF DESCRIPTION OF THE DRAWINGS
The single figure 1 is a diagram illustrating a test
15 piece used in a tensile test on the shadow mask for a

color picture tube according to the present invention.

SUMMARY OF THE INVENTION
The present invention provides a shadow mask for a
20 color picture tube that is made of an iron-base alloy
material containing nickel and has a low coefficient of
thermal expansion. The grain size number of the iron-base
alloy material measured by a grain size measuring method
defined by ASTM E112 (JIS GO0551) is not more than 7.5.
25 The iron-base alloy material has a 0.2% proof stress
in the range of from 220 to 300 N/mm’.
The degree of texture in each plane of the iron-base

alloy material measured by X-ray diffraction method is not



and cast to obtain an ingot. The ingot is hot-rolled to a predeterm ned

t hi ckness and then repeatedly subjected to cold rolling and annealing. A
metallic material used for the shadow mask 15 according to the present
invention has the follow ng properties. Regarding 0.2% proof st reiﬂ %T%pz
is proof stress for 0.2% el ongation neasured by the netallic materi al v
testing nethod defined by | SO 6892 (JIS Z2241), it is preferably within the
range of 220 to 300 NNmmR. The 20 austenite grain size nunber neasured by

the grain sizendmasthd D et oty defd etk i ASDMtREEA (hleS Jfs
preferably not nore than 7.5. The degree of texture neasured by X-ray

di ffracti on nmétgritire in efaghlplanmtantrthathdn 20% otheacp langnd.s mot25 is
al so preferable th%_tehthe2 ximum di fference in the degree of texture anong
the planes shdtfi&f pe*dHbtHdre than 20$, and thus there should be no

ani sotropy. If the dl‘?%g.erd?{—}ﬂ%stai'ldif @tle@iagn 1S Pl - Firki@al LAY
occurs 3 ~ OCT 202 6 during press formng and nakes it inpossible to
per f or m unbf orcamreirsy fartm fighealhimrasfmnt itnhast berenwplrb viielede sdtihbed
bel ow by way of exanples. 5 Exanple 1: An iron-base netallic material
cont ai ni ng 36RPEFLURSHHN & BN exphesePREfeEnd cast. The resulting

i ngot was hot-rolled _and, f.hen re t bji.ected.to cold.rolling,and
annealing to producg% afﬁ%oﬂ’r%ﬁiaeaﬁygée@#egﬁgfﬁgﬁfphgﬁoyﬁfigﬁngsgh(—#oU. 13
nm The ni ckelpdd10MEH | PYeshetpitdtif Ofudlenedatas sCRated oFt abotikopl#aSe

thereof with a water-soluble casein resist. After drying, the resists on
the two sides adflaheanatiesialstapicadavigpatickedednby hegpestow goeddicipaitr of

glass 15 96yploaé Q:%er}%}/a{ln%x%%\ﬁ%ri%%.anﬁlhgeygcr)g?bggétae{fosydnrlg’g\grial has a
0.2% proof stress in the range of from 220 to 300 N/mm?.
The grain size number measured according to ASTM E112 (JIS
G0551) of the iron-base alloy material is not more than
7.5. The degree of texture in each plane measured by X-ray

15 diffraction method is not more than 20%. The difference

between the degree of texture in each plane and that in
any other plane is not more than 20%. The iron-base alloy
material is capable of being press-formed without
undergoing annealing after it has been provided with

20 apertures in a predetermined pattern.

DESCRIPTION OF THE PREFERRED EMBODIMENT
The present invention is based on the finding that a
shadow mask having excellent characteristics can be
25 produced without carrying out annealing process before
press forming by using a material having a specific value
of proof stress and a predetermined grain size number and

further a predetermined value for the degree of texture



t hereon, respectively. Next, hardening and baking processes were carried
out..Thereafter, the patterned resist surfaces were sprayed with a ferric
chl oride solution having a tenperature of 60C and a specific 20 gr, mi of
48 Be (Baune degree of heavy liquid) as an etching liquid froma ;E aJCT 2002
nozzle to performetching. After the g;ching process, rinsing was carried
out, and the resist was renoved with an al kal i ne aqueous sol ution, followed
by washi ng and drying to produce a shadow nmask 25 original sheet. The
tensile strengldysde/ody Qfr St [BFFraitandahnkPRodNahdNRasiAgdngrai n si ze
nunber of the obtained shadow nmask origi nal sheet were neasured. 3 0 CCT
2002 The tensinisctirmgngtiforamradh 2hameoat st metsslweheehemsdeedfby t he
tensile testiggc%Fthqd defi_ned %y | SO 6892 (JIS Z2241) using a test piece
shown in Figu e ey drld o, fote 3 SRgHRYoRA84%ch portion is as 5 fol | ows:

L (gauge |l ength) : iOnTQJJZl(—R?B?J :@?Ll%g gplggﬁ) i%rggzmlﬁacﬁéﬁdrh%§§°f fillet):

20 M T (thickness) . "thicknéSs o gripped en . 30 mm The

hardness s aeaswiddthg td &hes pifes¥ntkensenaidhessntfiss kgrom TBS. ggakp si ze
nunber was neasured in terns of the austenite grain size nunber defined by

ASTM E112 (JI 87c835y. wriahte ofi id cdele hel b auifteeritrafy e lsievinans i n Tabl e

osul 15 of 't hEORGRH SR IG 2 Aot AL AR £ S BEF ot hal el

difference in the dagneeaaf shextUugels £8k Sehé NONEdW nadk Cadcoring to
Furt hernore, each shadow mask original sheet obtained was press-fornmed by

usi ng a pressther piregedite ihoend 10%- icaohbeopvodpeed vas fabkows\. siiddavy mask

original sheet that was forned exactly to the configuration of the die was
j udged to”ge GPTREBG LS, RESPRTES. 1R éhHH%@\FEﬁ ined FalidaAre ettedat was

not fornmed to e figurati : ie j:g@g@ f

formability. 3h§h§ %& #%sﬁggﬁggiﬁélagﬁggf t atln's dgf%?ﬁggigpjgggﬁéh o]
becone unusabpeedetarsiaddwtimekneds ahdothengeshdntdtl pisistect&d ~t&CT
2002 s formability. Conparative Exanple 1. A nickel-iron alloy sheet having

a thickness oFoédlﬁo%%ﬁﬂﬁsaﬁﬂoéﬂ@@élﬁﬁgthe same way as in Exanple 1 5
Changed. A ter pattArRECraTier RaFEenL Bhed Mol NIE RPN 0% 7 fe
ni ckel -iridh abteprahegt tbhheobirasead, invention has the following
properties. Regarding 0.2% proof stress, which is proof
stress for 0.2% elongation measured by the metallic
material testing method defined by ISO 6892 (JIS z2241),
it is preferably within the range of 220 to 300 N/mm’. The
20 austenite grain size number measured by the grain size
measuring method defined by ASTM E112 (JIS GO0551) is
preferably not more than 7.5.
The degree of texture measured by X-ray diffraction
method is preferably not more than 20% in each plane. It
25 is also preferable that the maximum difference in the
degree of texture among the planes should be not more than

20%, and thus there should be no anisotropy. If the degree

of crystal orientation is high, directionality occurs



etching was carried out, and then the nickel-iron alloy 10 sheet was

subj.ected to press forming at 200C. Various properties were nmeasured i@_t?eumz
same way as in Exanple 1. The results of the neasurenent are shown i% Q I'e

1. In addition, the ratio and the degree of texture 15 were neasured for

each of 7 plane directions. The result% of the measurenent are shown in

Tabl e 2. Conparative Exanple 2: A shadow nmask origi nal sheet obtained from

a material having a tensile strength of 650 NN m®2 and an 20 el ongati on of

2% was anneal %&@h&g&iw Ad ¥ iTE AR ma&ERC1iitN iﬁﬁbxgigmenteaobte%ifairﬂg
nitrogen atnosphere for 20 mnutes. Thereafter, the shadow nmask ori gi nal
sheet was subjuedtfid-nt pyessLdmrimgwg at 200C. The results of measurenents

nmade in the sane way _as 25 in Exanple 1 are_shown in Tapl ..In addition,
the degree of textur®s Hressat &Pg%gt&PPeUﬂﬂinbﬁageﬁﬁﬁgg?gd%e#ﬁﬂ b¥strys of

t he measur enment in Table 2. S 0 ocr zooz 5 Exanple 1 Conp. Ex.

" s [ eneys &

Tensi | €0. 25st Exagigly aof (N mR) st ress(N mmR) 443275450272965305(650) 9 Tabl e
1

El ongat i onHar dnessGAai rikonmidsisiel mets)ldiicematerial7cogbatizing3868bhn301298. 5

bad(2) (200) In Tabl t.h |s.in th th he val
et or b the ankEaly T GUeRel Tasrmnlses 356 Brihe AL O Lo oot
rati oMaxi mumapd sdegresQjitiexd uhedivhieer %E%%l%éaly( 399%&83.9) £814p16331) (420)

(422)Exanple 1 12 16 151614 14 134Conp. 12738 121110 9 83025 Conp. Ex. 2
13 20 181513 1219ihgTlamnds leaches limgk thopradockoa pickeleitabeahtogr dhagtto

t he preseP6 fa%%%ng%ﬂfi Hg%%u%%dop%3u%kqg a ni cke
The nickel-iron alloy sheet thus obtained was coated
at both sides thereof with a water-soluble casein resist.
After drying, the resists on the two sides of the sheet
stock were patterned by exposure using a pair of glass
15 dryplates having obverse and reverse patterns drawn
thereon, respectively. Next, hardening and baking
processes were carried out. Thereafter, the patterned
resist surfaces were sprayed with a ferric chloride
solution having a temperature of 60°C and a specific
20 gravity of 48° Be (Baume degree of heavy liquid) as an
etching liquid from a spray nozzle to perform etching.
After the etching process, rinsing was carried out, and
the resist was removed with an alkaline aqueous solution,
followed by washing and drying to produce a shadow mask
25 original sheet.
The tensile strength, 0.2% proof stress, elongation,
hardness and grain size number of the obtained shadow mask

original sheet were measured.



3 ~ OCT 2002 iron alloy having excellent press formability. Therefore, the

shadow mask origi nal sheet can be forned exactly to the configuraéi@ %f
the press formng die without carrying out heat treatnent before ®h qﬁ}eéﬁﬂ
forming 5 process. In addition, it is possible to obtain a highquality
color picture tube that exhibits superf' or characteristics. 3 ~ OCT 2002
11 WHAT WE CLAIM1S: 1. A shadow nask for a color picture tube that is nmade
of an iron-base alloy material containing nickel and has a | ow coefficient
of thermal expansi oRpiRNGiiN ed str@ngtsi a8dNUNPEr ppbosaterbs8Ngbase all oy
material neasured by a grain size neasuring nethod defined by ASTM E112
(JI'S Q0551) i mepsunest it e Tehsidedégsééngf meghodr defhnedchypll8ne68b2sai d
iron-base all oy _material negsured by X-ray diffraction,nmethod is not nore
than 20% and ‘@& %@c@%@%@eﬁ%ﬁe%@&@eé%’ﬂnt &Rt E+8UFR dach pl ane and
that in any other plang.;i ot t 0% k. for a color
pi cture tube that igﬁhgggﬁgg %hnﬁpgn}ggggﬁaé%oéaﬁéﬁé??gﬁy%gﬁga?%ing ni ckel
and has a bSowfeddiodhisgi ent of thermal expansion, wherein a grain size nunber
of said iron-base alloy material nmeasured by a grain size neasuring nethod
defined by ASTM E112 LJI(ga@s51¢ngthhot nbreltan 7.5, said iron-base all oy
materi al has a 0.2% pgoof StLﬁsf in aFrange %f from?220 to 300 Nm®2, a
degree of texture in BatPrhRhhel ot SR&FY i 08 A% al oy material measured
by X-ray diffraction getpedihs &ptrimi&thano2@i and a difference between
the degree of texture in each plane and that in any other plane is not nore
than 20% 3. A shadowl maskid¢kmemskol or piict thicknbes tdiitmatsendalk of an

iron-base alloy material containing nickel m%nd has a | ow coefficient of
t her mal e]xgansi on, wher eVRIBPRY 8708} ze nunt?&r ™% said iron-base all oy

material measured by,ga ﬂtﬁﬁgﬂeggzﬁagegé%ﬁﬂgdnﬂhgéjrrgr:?f 'fe\ﬂi&/er?TM El12

()I'S AO551) is not nore 5, 'and said iron-base alloy naterial is

press-forned hatdaelsscdior.Bi kg)Qut Tieenged imgs iafd etuniberhas eryasurad ded with
apertures in a predetermned pattern. 4. A shadow nmask for a color picture
tube that is HBFESoPLafhier 8HSEEBALE| PEFLIRRs bF ¢ APURRRE At HRedikkeASBEd has

a | ow coefficj f-th ex i r. z0 2 rei.n a.grain
si ze nunber OF?E% nglrgoﬁbgggé'aFﬁgé %“‘fj‘lelrri;,alO%n%%seuﬁng%%ﬁl%eén@é%aiaﬁesisflg)wn
measur i ngl9ret hadrdbflenedbbYoRSTM E112 (JI'S (0551) is not nore than 7.5,
sai d iron-base aIIOéhmaterial has a 0.2% proof stress in a range of from

220 to 300 N m¥ , 8 dapdeerof- baxkure | Wr ead irllane gkt Qi mas

Wi t hout carryj t ,anngal in ggter i t_.has been provided th apertures in
2 prodet or m NEASEAPEarn. TS FCERAER elE M SHISBINT Brer 878 L e
according to ChBLE 2, b¥hEwE NriSdirth s iniiln RASEF A MRt @hiedldelgd-cRf @FS- f or Med
wi t hout carrying out annealing after
texture is also shown in Table 2.
20 Furthermore, each shadow mask original sheet
obtained was press-formed by using a press—-forming die for
a 17-inch color picture tube. A shadow mask original sheet
that was formed exactly to the configuration of the die
was judged to be of good formability. A shadow mask
25 original sheet that was not formed to the configuration of
the die was judged to be of bad formability. A shadow mask

briginal sheet that was deformed or broken to become

unusable as a shadow mask was also judged to be of bad



it has been provided with apertures in a predeterm ned pattern. 6 . A
'shadow nmask for a col or plcture tube according to claim?2, wherein said
iron-base alloy material is press-formed w thout carrying out annealﬂqu 200
after it has been provided with apertures in a predeterm ned pattern

.AL99. A Afy. A ?. AsUs?. Af ?2. Ash, . Ay. Ay. AY. . AF. A2" 2P<YP
H|wrnhb]X]ca]c(aLﬂc(a]cFa]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a] caljcalca]ca]calcalJcalcalc<alcalc aUc al; O X i

rs|mmnhc“Y]ke&hg@hqakqa]ca]ca]ca]ca]c&aU]c&a]ca]ca]ca]ca]ca]ca]ca]ca]ca]c
a]ca]ca]ca]cagca]ca]ca]ca]ca]ca]ca]ca]ca's+78a r $] 45FHp} xsni d_Y] U] c"a] ca] ca
] ca] ca] ca] ca] Eqpparesivs) Experlleallda] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c&
a) ca] ca] ca] ca] ca! 9*
tLp}Lsn!d %]L&ca]caﬁt8#85?&5}58?c3f&8¥c3?%%}c%ﬂ%b?%a?c%ﬁ%%f%%ﬁ%a?%a]ca]ca]c
2 el ca] cal cabeabe ahe heakeaLERLATS, 8h¥*0zhb dudyMac L Exam
ENE"6" 7" Y" : #MEf #g#| wr mhe” ca] ca] ca]ca]ca]ca ca]ca]ca]ca?ca]ca]ca]ca]ca
]ca]ca]ca]ia]eahe@kcahaa]tahchbtakoalmthﬂcbh@cn@bhinglgﬁ######&Eﬁﬁ@@@@ﬁ)))
))4)d))))*S****++4++{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
ajc alUc a]caF@&Fé&P@&FcHFéQ]@HP@QFéa]ca]ca]c aUl c
al oal oal cal 4+, . W eoyr galiaras for- obihuhg/ NORIO0 263HucaNG Bde) o2 o2

a] ca] ca] ca] cakedkeabgaknal aakbgalcakronahtabyashadtaticas cobtalnadal cal cal cal
ca] ca] ca! #292" 2- 20232E22h4455637 888N9[ 979: ; ; <01" 2#2} xr mhc”Y] ] ca] ca] ca] ca] ¢
aU c etching was carried out, and then the nickel-iron alloy

a) cal cal egy o) galegl Galealgalealoghoptaglopbeal sg) el spbeg] oal cal cal cal

aUc ajJc

2Pi K- &109%&' () - F1O%&s76 )1 &Q"/ rbpe 3 0%E&:é e SRddIBrdd - 1@ LA ddme 104K 43 -
<Yi J+s$L10%& ()-! 10% & "T0%& ()- 109& ()-:!109%& ()- -109%& ()-&F

10%' ()-P in Example 1 The results of the measurement are shown in
dE+S$L109%& 9. 109 (i , 1098 () - +Z109& ()-f):!1109%& ()- ' #10%& ()-L, &LO%& () -
HAYNCs$L10%& T8P16 10f #f 8109%& () - &@10%& () - s310%&' () - 1z

10%g8' ()91 10008 (12 STOVGR (] TB0GH )-8 AL 1obe PR () -

310%g& ()15 yleegé&' (n)aasﬁréﬁ‘yg&_'r( $athl6%gq’ ¥lan&/FMAB@RL {Jns , XABENCeBhNGYS &) z
10%g9&' () - '10%@& ()-& &10%& g) Ls$- 10W’&_(%aL'10%g& (O)-Y'10%& ()-X

) the measuremen are shown in Table
Comparative Example 2:
A shadow mask original sheet obtained from a
material having a tensile strength of 650 N/mm’ and an
20 elongation of 2% was annealed by holding the sheet at
810°C in a hydrogen-containing nitrogen atmosphere for 20
minutes. Thereafter, the shadow mask original sheet was
subjected to press forming at 200°C.
The results of measurements made in the same way as
25 in Example 1 are shown in Table 1.
In addition, the degree of texture for each plane

direction was measured. The results of the measurement are

shown in Table 2.
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In Table 1, the numerals in the parentheses are the

values before the annealing process.

15
Table 2
20 Plane direction, 7 planes ratio Maximum
and degree of texture difference
(111) (200) (220} (311) (331) (420) (422)
Example 1 12 16 15 16 14 14 13 4
Comp.Ex.1 12 38 12 11 10 9 8 30
25 Comp.Ex.2 13 20 18 15 13 12 9 11

The shadow mask for a color picture tube according

to the present invention is produced by using a nickel-



10! ~s/ SH10%& ()-!s/ SH10%& () - )4)d)))) dErS4! 1L, 10" 10%6G& ()-9G 10%& ()-F
10968 () - LF 1098 () - S10%G8' ()- 9: 10958 () - * S**** ++4+dEr S4!

1L, 108Z10%G& ()-9- 1098 ()-s 3 0 0CT 2002
10%3& () - f 10%G& () - 910%S&: () - 9GLOYEK: () A+e++++, F, a?rS4! 11 LI TS&Z" 10%& () -
C$10%B8 () - &H&LOUE! () - &s!

109638 () - & 10938 ()-2z! &' 10% / & () - ZF. , - J- p- dEr S4!

1L TsO 10958 () - 5. mMLOYER () - & 109658 () -1 +10%G&' () - &) 10968’ () - (

10938’ () - p- - - d-ron auc.loyllnavimgo/@&c(e)ll&mty@&e(s)s EotREb 1 DEE YO CBROSERS €4 7 3
109638 () - S@MLOYGE! () @hN Cl y3 nlo% & Eo y3 mlo% & ()-8l 3y3
mML0% & () - Gy3 tReosh@dom )rr@@h&r(l)gmaﬂo%ﬂe@)t cappbe. pornedzeRarsiyl §i9

nl0% &8l y3 mil & 13 mlQ%z & Ly3
M0% & () - 8l [Q%Y’e o HEIER Qe %h)é 8%9‘5 %{Egﬁ}lgg(?l%&y‘éh?rﬂ&ya& ()-)y3
mLO% & () - 8l &y rEA%R dul- ed ”&Q%%&m@thb@fBrb fhe %ré§§£¥&§mﬂﬂgwi
Ss109%& ()-y3 m0%& ()-8ly3 ml0%& ()-y3 m0o%& ()
mo0% & ()-3..ProcessG! y3n#8@dition, it is possible to obtaln a high-
quality color picture tube that exhibits superior

characteristics.
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WHAT WE CLAIM IS:

1. A shadow mask for a color picture tube that is made of an iron-base alloy
material containing nickel and has a low coefficient of thermal expansion,
wherein a grain size number of said iron-base alloy material measured by a
grain size measuring method defined by ASTM E112 (JIS GO0S551) is not
more than 7.5,

a degree of texture in each plane of said iron-base alloy material
measured by X-ray diffraction method is not more than 20%, and a
difference between the degree of texture in each plane and that in any other
plane is not more than 20%.

2. A shadow mask for a color picture tube that is made of an iron-base alloy
material containing nickel and has a low coefficient of thermal expansion,
wherein a grain size number of said iron-base alloy material measured by a
grain size measuring method defined by ASTM E112 (JIS G0551) is not
more than 7.5,

said iron-base alloy material has a 0.2% proof stress in a range of
from 220 to 300 N/mm?, ]

a degree of texture in each plane of said iron-base alloy material
measured by X-ray diffraction method is not more than 20%, and a
difference between the degree of texture in each plane and that in any other

plane is not more than 20%.

3. A shadow mask for a color picture tube that is made of an iron-base alloy
material containing nickel and has a low coefficient of thermal expansion,
wherein a grain size number of said iron-base alloy material measured by a
grain size measuring method defined by ASTM E112 (3IS GO0551) is not
more than 7.5, and

said iron-base alloy material is press-formed without carrying out
annealing after it has been provided with apertures in a predetermined
pattern.

4, A shadow mask for a color picture tube that is made of an iron-base alloy
material containing nickel and has a low coefficient of thermal expansion,
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iron-base alloy material is press-formed without carrying out annealing after

it has been provided with apertures in a predetermined pattern.



