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" “BWAPORABLE GETTER DEVI CE W TH REDUCED ACTI VATI ON TI ME" They fos !

-pr esent |nvent|on relates to an evaporabl e getter device with reduced
_actlvatlo ﬂj‘- BEENAS it is known, getter materials are used in all
EET HAS'
‘the applif ;o.- - nﬁ. .ﬁ_ vacuum keep| ng is required over |ong periods.
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¥t s

_tubetype or wof flat screentype contain getter materials t he obj
- whereof ‘is to g A A ﬁ-eéET@EﬁfD]@VICEWﬂI-DREDUOH)
-evacuat.i on or artse- [ fegassing of 1ts conposi ng “materials. 10

~The getter materi aI rmst commonl y used in kinescopes is netall,jc e(g
coated in form of -iihé Hi.ége At ihverfion arelatesrter anvevaporable gﬁtqtld%&fré ‘eFﬁ‘@ arium
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¢ good reactivi tyDevrc:QShefﬁnﬁAB@P %ﬁé’%‘i\t @ﬂg ﬁrﬂ Cég@ﬁp%&ﬁ? cIOS use |§1 f or m of

a powder ié\% bt Re' 5. Clgoss asslgaemltbeuhetap@hcmoﬂncezw kinescPRe B DR has

usual ly a parti e,s K t;ﬁsangbf&mdﬂl loaatedint s
of powders wit heV*é’P@téﬁi aﬂﬁrsﬁéﬁﬁl’ 'gg ‘ize(‘—f{ceégmuéﬁoé gé%%oou¥ [vg;m&l We Bhfum
al | oned; the MDpfaileOte sinet hmescnpé;em pmatéfatw% RIP‘FGIS%PBHP Xong f he

vari ous manuf act urers. of mhemg&ggtamerw ich
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flat surface, and a Bt AMNc morph&idsy Mehar act er fapowe;ace

area rangi ng from 0.8 tdacfiorbRsirengly /egothermic, and causes the t perature O

25 to reach about 1200°C, at which there occurs the evaporation of barium which

o subhmates on the kinescope walls, thereby forming the metal film. In order to
obtain a good reactivity in the powder packet, BaAl, compound is used in form of 2
powder with particle size smaller than about 250 um. Nickel has usually a particle

size smaller than 30 pm, though small amounts of powders with larger particle size,

30 upto about 50 pm, are allowed; the morphology of the nickel powder is different

i among the various manufacturers of getter devices, and sometimes the same
types of nickel for different getter devices, but

manufacturer may use different hy
| eve' : getter device now on the market always contains only one nickel form. The
. herical, wherein the particles have

" moe’r used morphologies are the one essentially sp
35 a rounded form with flat surface, and a dendritic morphology, characterized by high

speclﬁc surface (surface area per unit werght)
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_ -2- The actlvatlon time necessary to evaporate fromthe device

a predeterm ned ' ¢ of barium nea LJJ’ ti ne when the
supply of energy to the % ce by mea SHEET HABIBEERy egun, is
usual |y defined in the s "Total Tine" ed REﬁ’LACED tEﬁ’ fol |l ow ng
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n Obj ect .of the
provi de an evipBetatime foethe F‘eﬁe'iﬂ g% transmitted; ?htheeﬂ‘gﬁ&'ds Ratkel.acausme thee not
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constitut

the fi rstﬁfejssent POYVF a?)‘i?g?‘l[ ‘Fsegfnspﬁ%%ﬁcpﬁ? 119;01‘; ace éésgfgfepaﬁ%{ﬂﬁe%%f‘)g' es,

0.25 to 0.35 ﬁ{amnpt}t/s,gwmh haaenswbmbd@hmluteh@mwwdanot to compronfisecthear ea
rangi ng from Rindsope wWorkidk Sindlangh o%?éﬁc@déﬂﬁd‘@&a@ﬂh ’bﬂt'o of the two

ni ckel for ran ' 35
i nvention will ﬁ?% gg '-E“e %gksdp?rﬂclﬂe’i’%ﬁ F‘@"V\?“PFFSrE‘? é?‘%"r?ﬁ'@etaﬁ‘gt he
draw ngs, \Aheldcmd increase of the rate ot redction etweg BAl; thd Ni,Ofesiilting in the

m crophotfgragg&egksi%g.sarrpl e of a nickel
It is an object of the present invention to provide an evaporable getter device
with reduced activation time not showmg the drawbacks of the known art.
| Such an object is achieved accordmg to the present invention with an
evaporable getter device comprising a metal container wherein there are BaAl,
30 powder and nickel powder, characterized in that the nickel powder is constituted by
a mixture of particles of two different morphologies, the first essentially spherical
and the second dendritic, wherein the weight ratio between the two nickel forms
may range from about 4:1 to 1:2,5.
The invention will be hereinafter described in details with reference to the
35  drawings, wherein:
Fig. 1 is a reproduction of a microphotography of a sample of a nickel ,'
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o -3 powder being of essentially spherical norphol ogy;

Fi.g. 2.is a reproduction of a m crophotography, with the same enl argenent
as the reproduction in Fig. 1, of a sanple of a nickel powder being
of dendritic nor phol ogy. 5 It has been found that the use of
m xtures of nickel powders of the two -3- nentioned norphol ogi es all ows

- to reduce TT of about 25-30% for the sane anount of evaporated

barium wt hopgwgmﬁgg&nﬁw@hmh@ @obl em; of exceedi ngly

strong reaction. n,t he ni gkel artrcles
of essentially sphig2d&# fwd“%mﬁﬁﬁwypﬁﬁ éM mﬁéﬂﬁ??‘ﬁ’i“@ Mol ogy
may range fr omeafupmdwuan tiw Fig.21.50f a sampld bf aasicked powder tdinghef demdritios

hi gher than 4; aHse problems in getter devices production, because
t he powders pm &t her conprising BaAl[err] conpound has poor
mechani cal5 consi sitehtwbemrfm thasrthe arsg  of rmixiwses ofrmickel powders of 2h6 twbl ow
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Ni ckel has pafmpBRteokevapomstad basium, yuthob sawsiumthecsboy ermeationed, groblems| of

smal l er than exceedin ng Feabfién. ] m It has further been found that best
results are obtai ni gk entr |y her ol ogy
has particle si zeqﬁﬁnﬁ'ﬂg&‘ At G?n fbet’ﬂ q s'rn"fSIg eHE‘BkeI of
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rom Sheri dan r Ongari al ]z gl of two
different par 11{33 ebgqnzgom%ﬁtcﬁqggmg%ar}uwgggrgﬁﬁ% ni‘&%tt ' oes

Ni ckel of esse@miduationg lmphsarthapowdmphmbh@m dompirising B, bbmpmdkkas e.g.
fromthe same 'lﬁﬁﬂz g;g; I

obt ai ned pd £ oM, NI ﬁ%ﬁwgroqgep#}ll sg%?%rr&g{'ﬁ/eigfstze S P g tI y

| arger than tﬁﬁ‘ﬁndéé‘lq@ﬂ o be‘ngrem \7} mﬁuﬂiem einjthe weight ratign; g

t echni quelyongbﬁt@nmm&aWQ@@wﬂ -1. introduction of a povvder in a

are reduced 1n- st Nickehes waiicl sge, s Sas 5t S hm, s nopleReRY el ' ©°
wi t h ot her p$ﬁbmttlmmmhysﬁilmmsb&ﬁfmﬂalrthdrl&omsxutstaee pbtamédrwhehlnmikel of ]
t t t t ot
fraction o sy seRdics] SofhoRiey 13 pRack Shp mhefie i shdif fola 18 87, ',
t he working of théhckel/@rﬁtdendgtxmaqulqbzgynsca\aﬂdﬂqon the markwalelga,r company250 -

[errlm 20 INCO ﬁ'o;'n_rgil 0.} %f'boﬂinfelfﬁﬁhz@@ﬂ LJE?(]] feaground
general | y may [ ang rom a out ' olize3 dengritle hout 1:1
i's generally G@dﬂmpam"l“' sizes wit @cmtogueemeaﬁemm Bt2%pt ai ned froma

variety of mat er | Nickel %Béﬁeﬁ:ﬁxﬂﬁipheﬂ&&oﬁiholﬂlgﬁ’nﬁ? B! fofid on ithe ket efgr r ed
t he use of Al % St eg#? eﬂﬁ nﬁﬁ é&ood o>iyckat | orlt)e o%?' st ance
and heat trea gYHImeRe &8@%%&%
from nickel of any morphology and particle size slightly larger than that desired, by
25  the technique known as ‘jet mill”. This technique consists in the high-speed
introduction of a powder in a grinding chamber, in a flow of a carrier gas; the
powder particles are reduced in size, and their surface is rounded, by the collisions
with other particles or by means of a hindrance interposed in their trajectory. The
particles are subsequently classified to collect the fraction of desired particle size.
30 BaAl, compound, useful for the working of the invention, has a particle size
smaller than 250 pm. -
The weight ratio between nickel and BaAl, compound generally may range
from about 2:1 to 1:2, but a ratio of about 1:1 is generally used.
The metal container may be obtained from a variety of materials, such as
35  NiCr or NiCrFe alloys; it is preferred the use of AISI 304 steel, which combines
good oxidation resistance and heat treatments strength, with cold mechanical -



-4 - wor kability. The formof the netal container may be whatever,
and particularly any of the forns known and used in the field, such
as e.g. the forms of the devices of US patents No. 4,127, 361,
4,323,818, 4,486, 686, 4,504,765, 4,642,516, 4,961, 040 and 5, 118, 988.
5 The invention wll be further ifjlustrated in the foll ow ng
exanpl es. These non- limting exanples illustrate sone enbodi nents

i ntended to t I Rﬂm; ntion
- and to repr esen?ﬂ\baﬂy;%set%t%ny er%t%lp&’mm?ermﬁ ml nveﬁi}’r@%?nto
" practi ce. thexfonps kngwn gnd used in thﬁ\ﬁgldr s@g asfesathﬁaf@msatf thejdewi¢es af

getter devi CeUS p%t&ft@%rﬁdm@ﬂplmzmls‘ Q488536, 4,504, 765)0?6@51%' 3lo63@A0St eel
cont ai ner havé’p}ﬁﬁ%ﬁ?% ter of 20 mh and a hei ght of 4 Am and havi ng

its bottom sh relieves of 1 nm height as disclosed in US
patent No.5 4, 642, némv%mﬂmlmamwa&aeﬂﬂhm RYathples. I'Ienem:ﬁl ner a

hom)geneous ture for of 660 f .Ba er 9] | cI e
i 76 15 rARPS Ynepp pre & A%['m%eat mfééﬂ Srktief
nmor phol ogy T- iﬂmow to wommm\rmmmmwmepmsdxtﬂebeg colisideredk ey m)pdeﬂlehaw ng

average parti | Z: [err] mand being of essentially spherical
m)rphol ogy, O gﬁ‘@é‘é’ﬁ@ﬁg‘r’tfcﬁdl ng | NCO T- 123 nickel wth the "jet
mll" techni gEXAMBEEd evi ng t he powders thereby obtai ned to collect

the fractjpn of dasigigge \dslof idehA&al &t*e&de%aé %%;%gégleﬁnp 6Gbr bath /40

ng. 20 The powders mxtur IS conpreSsed, i n the ans of a
sui t abl e puncBne an AISI 3¢dsteel contamer having 8 diametgy of 20 nm;ag atbﬁélf ghd 1 one

in a glass neasdhavifgdsisttom shaped GRRtE ¢dlivded Of 3 mbAReightSiscaisclbdedemaggat i ng
t he chanber andt cab@/ 4{1%‘ ifﬁvﬁ% eva orati,qn test acc%hdl ng to the
met hodol ogy dB&ER ch jspople i preparedl by, pRng, it fhes Sofipiner a
heat ed by radhombgmunmmlme/\EMedmﬂﬂ@) pgwef BaAhtpodader havinp qrastidle sizeegi ns

another i heé'?“ g.n 4, of At ‘é‘eﬁ‘ir%rn@ i

seconds. a:@mpams@nd Qaméélfm awdsy having averagaopaticlel Sﬁarllgum is
measured, and Hﬁ&{ﬂbe of oy Pl RrplRIGaY! Yiated 19’ S;E'm@bqs a

function of heatln atiq

bet ween essent#3mf e Fheca?t ‘HH\IIY[C]EE‘II‘“’(‘!“PP W%&@P@&F@G‘s\[g@ r r1)

and dendriti ctaielleet tl(elﬂ‘uﬂrtltsﬂbedeﬁ%d?iahﬁﬂdéﬁe Itlﬁefo@dl@ﬁéi@ﬂ,ofaickwishwing Pe 1T
evi c unt ,of 300

m S 2 pogabs kB Uolgfesof i e Gpit it BY et MGHR MY ¢ 1
seri es of sanfhesawples deentested by msertmggﬁmmeonedbwonem, a glass measmg chamber
horogEneous. Tl Tkl oAy Sdgibl ¢ Lt BRUGAE P
essential |y sgyanoration test |@fmrd)gg toptheamethodolpgy jdescribied | m é§%§cr1i1 g in
Exanmpl e 1 standard; each sample is heated by radio-frequencies with such a power that
25  evaporation begins 10 seconds after heating has begun; the tests are different from
one another in heating time, ranging in the different tests from 20 to 45 seconds.
Once each test is ended, the amount of evaporated barium is measured, and from
this data series, a curve of barium yield as a function of heating time is drawn. In
Table 1, the weight ratio between essentially spherical nickel (in Table indicated as
30 Nis) and dendritic nickel (indicated as Nip) is reported, as well as the TT value
necessary to evaporate from the devices a barium amount of 300 mg.
EXAMPLE 2
The tests of Example 1 are repeated with a series of samples of identical
geuer devices, containing a homogeneous mixture formed of 660 mg of BaAl,
35  powder having particle size smaller than 250 pm, 370 mg of nickel powder being of
essentially spherical morphology, obtained by “jet mill” as described in Example 1 .



.5 ) and 370 ng of INCO T-123 nickel, for a total nickel wei ght of 740
ng The wei ght rati o between the two nickel et e
necessary to evaporate 300 ny of barium are ?@ 5‘#@ *P#S_B&ENE 1.
EXAMPLE 3 5 The tests of Exanple 1 are r eat@& WAGHD a serfi es of
I dentical getter devices, - ' cont ai ni~’g a honmpbgeneous mXtureformed of
© 660 ng of BaAl[err] powder having particle size smaller than 250

. [err]m 590 rrvanafml Sﬂ‘quelzi)ﬁbmﬁa%tﬁﬁﬂékeﬁw tof740m§p'l'EéWG t

: hol , bt t 15
O PR Y 109 Haite Reveet ghd v Bekal fosis A0t FER mepisary 30 ysporeis 00 EEeE Lot i o

- 10 bet ween tﬁmnempom&ﬁ@‘amland the time necessary to evaporate 300

" my of WT& reported in Table 1. EXAMPLE 4 ( COMPARATI VE)
* The tests of are repeated with a series of identical getter

. devi ces, 5 co'meaestsrog}?aamphdgmeropmtednma@eﬁ@rafademmﬂmengmtes
~BaAlferr] ‘é‘f’nﬁo&%ﬁﬁﬁ% ogloﬁgﬁtfstinﬂtﬁresfome@'o?ldogr N B A0 pbasd Myviggd 740

" ng of T-123 . necessary to evaporate 300 ng of
bariumis r epcp mmmllgr han 250 um, 590 mg of nickel powder being of essentially

| $A'|[3|—F _}_ spherical moFpidl6@yEobtained by “jet mill” as desmiﬂﬂd[xﬁE&lmplB"l[ﬁﬂrﬂSOZ .
38 a ‘e (secfp ﬂi’éo T—l§3 mckel, for a total nickel weight,of 740 mg. The welgjﬂt ratio

: 30 10  between the fvo mckel forms and the time n8ce3&iryl to evaporate 300 mg of

- 29 /

. 40 ba%ar%%p&rﬁegn}ggg?ged in Table 1 confirmthat, other

~ conditions beIWAR_AM)USI ng mxtures of nickel powders of

- essential l her ot g‘ﬂ"’ﬁ%
rZZuct : on )c/)f SItohe I1:‘c§)1?e|aﬁ E@l me - r-equi rg%r?%eat QCLH}%% 6f 8R40 ég%ic/)rdg‘??ec?h IS
~ obtained with ostairing 2 homegengaus pixtpiecfosmedof H00; mg| of B@#}pm@wégyha g

- furthernong, tﬁﬁﬁﬁe@ﬁ\é@ﬁﬁﬂeﬂﬂxﬁ 056 il 2h@ 4D Gn® BF Tt [230MIGKE] FRMARH TR time

: i f N
" ggffg;thg\ii gesnecessaryto wafo?gt%%oa ng)ac eagiumaisre%vonnggma’?aﬁgfy PT odgct on of

i TABLE 1
EXAMPLE Nis : Nip . Total Time (seconds) -
1 1:2,36 36
2 - 1:1 30
3 3,93:1 29
4 | / " 40

The results 'féiiorfed in Table 1 confirm that, other conditions being the same,
by using nnxtures of nickel powders of essentially spherical morphology and of
20  dendritic morphology, a reduction of the Total Time required for the barium
evaporation is obt: ned with respect to the use of nickel of a single morphology,
furthermore, these powders mixtures allow to obtain good mechanical properties of
the powders packet allowing an easy production of getter devices.
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_CLAIMB 1. Evapor abl e getter device conmprising a netal “contai ner_wher ei n

there are )|d powder and ni ck eri zed
in that nickel _ ‘qrmed of a mxturee“'mmﬂ"llﬂmmm
di fferent norpho{ ogi eREPLAGED first being essential9y'spherfcat with a
surface area rangrrg—fromor25T0 0.35 -6- nferr]/g and the second

. dendritic with a surface area ranging from0.38 to 0.50 nMerr]/g

. Wherein the weight ratio between the t\@gLAmM&el fornms may range from

" about 4:1 to 2 ce accordxngto |l ai m.1 ereip the ratio

" between the t\]/&n n%@@?’aplﬁrﬁ'ﬁpe e gotupyismg ctal °‘B§‘W‘ge E’&S‘rﬁﬁfg”feo

- claim1, wherein rBaAd.eIpomimenct mﬁkebpdeaprohmmgzabm that nickehgpowder aum

b i ke “polte SAaBPE Pl frowo BB G RERLA B BN >

" size smal | Br than empmalm spherical, and. tmeme@@dadegmesemthemV@ghﬁ/m

ni ckel of essenti particle size
44&1% "‘?er rfvb&ﬁickelformsmb%@f g@i‘r %bbﬁ@ Y1

ranglngfromloto ccor ding to claim wher ei n
ni ckel “of esséht i W%%W°M1 wmmﬂra HO P@vq%tt%ﬁmunﬁyetﬂ@s
- so-called "jet m liabdu@qmi que. ) Devi ce according to claiml,

Uhan 250 [er]in ﬁ@ﬂ”&°f°@%g@}%§eé@@oafa%ww§?§%%“w@ S0 B B

rati o between ni ckpah powders of both norphol ogi es and BaAl [er_r]

d wd
glog})%ug \merg{n t é&ﬁ%ﬁo (%mgle?fweene’ijrﬁn?% ha%paruclpﬁiéémggﬁlge% both to

nor phol ogi es and BEAI [err] conmpound powder is 1:1.
5. Device according to claim 3, wherem nickel of essentially spherical
morphology has average particle size ranging from 10 to 18 um.
15 6. Device according to claim 1, wherein nickel of essentially spherical
morphology is obtained by the so-called “jet mill” technique.
7. Device according to claim 1, wherein BaAl, compound has particle size
smaller than 250 um.
8. Device according to claim 1, wherein the ratio between nickel and BaAl,
20 compound ranges from about 2:1 to 1:2.
9.  Device according to claim 1, wherein the ratio between nickel and BaAl,
compound is about 1:1.
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