EP 0 452 511 Bl Description Technical ‘Field 5 The present invention
parti cul arly relates to a zinc oxide varistor used in the fielLd of an
electric power sys- tem a method ofP p#RF4tBhg the same, and a crystallized
gl ass conposition used for coating an oxide ceram c enployed for a
therm st or mesceptiar i st or. Background Art 10 A zinc oxide varistor
conprising ZnO as a main conponent and several kinds of netallic oxides
i ncl udi ng [Teehmjealdieldot her conponents has a hi gh resistance to surge voltage
and excellent non-linearity with respect to voltage. Therefore, it has been
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No. 62- 1010? m“‘f‘% di scl ose conventional nethods of preparing a zinc
oxi de varis ‘191‘9 ‘eﬁaforesai d pri or art reference di scl oses as foll ows:

first, 0 znQ %ﬁc &rcﬂ%{a &;&Bﬁ% E‘é‘ﬁia%h Lév‘éraﬂ&i.dgé‘f?ne%lﬁ% ﬁ§ includj
[err] each | g} rﬂ szpﬁl s?an@ed,gglﬁﬁ. Eonell

the m xed I% &ﬁ»‘v&lﬁ e%ﬁr zi #
granul es ar % Mfo?ﬁ rb@t@r iR &ro?&'ﬁ&l{nﬁonhl%lhéon%ﬂbidél ribterd in rbdahiYeardl t T
whi ch the nol ggdxdapilyiabsnesd LaidlpsraehiPubiRatith RE.165-161002) bio.Adieiosd coveRiiting ivefhodsOT
6 hours. Neafbmpéﬂﬁgmeoﬁrudeaswfrns hemé?drdvneraﬁéermaard.&dw&aebnarsm& 18240 aRiMaine d
gl ass past ecompéldhtate ddged@etalic oXpids Suehs BhD,,\88)03,Tr,00,/CoBldnd MyiQLeaki ih in gikoamMor 0.01
cont ai ni Ng t66.0 marxte prepais/a mikdd@bider) Thei|1he mikéd ppedet thisd oblained'i bigted arid gfaabiied) Tie,
and an or gamesultinpgradlies ateymaided bysappiication styreseure jpraicpindritel formcdfienwhidhitheamaldat baly &f 5
t 0: 500 g/ [teked|in arf edctrio\farralach at 120RC ffoy 6 heuss Nexd.rie the Bidestof thp sibtired bally thas elstainel ateh e
el &ent t hiappksd plassrneste caneisting bf 89 pereeht byoweight df Rb@ typeirit glass pantaining 60 hercenthy weight

al um num neaf 8p9.i20 percent bacweaightief faldsper. andraniorgdnisibinder by migens of8/sarden atinihgygyachige in ag
zi nc oxi de TeYAaf § 1o§P0 mgmpioliowadby beking trsptmentoNexs beth endfaces efthersismentithya abtained are
resi st or haiPPjﬁﬂedI‘? wriagepplishing ang thepap W’Hma‘eﬁl"ﬂ‘§‘3¢&’§’é’r‘f°"‘m’rt@"ijﬂ -dhegeby obtaining

| ayer co¥i st d‘iﬂ@" stefos PbO 5- 15% B203, 2 - 25% err and 0 - 10% §
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anong var i Sdisothad disadeaniagesiaa follalys: thédischarge withstal cuftent fatinglprapartiesiers feors ardehe ndly-er

was made oflineanityydth réspectjio xdl@geciowesedxiuringchakifg tRiatent b gladsy théreliyl dagradirgriik Ifed¢hdmpar ,
t he vari st Qeristidssindenealtaghi sadvant ages as fol l ows: the di scharge w thstand

curFent “ating properties were poor, and the non- linearity with respect to
voltage |l o reieflivAgiobaki ng treat nent of gl ass, thereby degrading the
life charac- terr stics under vol tage. 40 Disclosure of_Invention The
present |nven W&’U sé'l?cﬂ?% é’B‘H@'r‘;‘ﬁFﬂ' S?fﬁ?"cdféﬁ og P@?F&'Y"é “‘T prasent in-
obj ecti ves ft'°f' t‘?b’?"%'% sz; tﬁ m me-Hnptheror
with hid r"F‘B{Bf’r aRsssi sm ‘HB it %rs g eewawg'aw e an i o
obj ect i ve AP IEEarIfE syt rﬁose%f ol il ' oA
conposi ti Orboﬁ}ﬂoIn in %Ogs |rn>gm§ﬁ\ tallized glass comprising PbO as a main component

such as PbO-Zn0-B,0,-Si0, type crystallrzed glass, followed by baking treatment, to form a high resistive
50  side layer consisting of PbO type crystallized glass on the sintered body, thereby completing a zinc oxide va-
ristor.
Furthermore, the present invention proposes a crystallized glass composition for coating an oxide ceramic
comprising PbO as a main component, and other components such as Zn0O, B,03, and SiO,.
Since crystaliized glass comprising PbO as a main component according to the present invention has high
65  strength of the coating film due to the addition of SiO,, and excellent adhesion to a sintered body, it has ex-
cellent discharge withstand current rating properties and high insulating properties. This results in a minimum
dedline in non-linearity with respect to voltage during baking treatment to obtain a highly reliable zinc oxide
varistor with excellent life characteristics under voitage.
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am ¢ enployed for a varistor or a thermistor. In the present Invention, for
t he purpose of achieving the aforesaid objectives, to the sides of a
sintered body conprising ZnO as a neffP48fHdHent is applied crystallized
gl ass conprising PbO as a main conmponent such as PbO ZnO [err]type

cryst al | i zedrigiDesaiptichof brawiegd by baki ng treatnent, to forma high resistive
so . side layer consisting of PbO type crystallized glass on the sintered
body, thereby Egmepl showsg casssertional xiew of ayzinc axids varistor prepated by nsingdPbOttime grystalizadt
i nventi on proseaccerdiag o thegpreaent inveationg| ass conposi tion for coating an oxide
ceram c donprising PbO as a main conponent, and other conponents such as
ZnON er 1] . BsptiMode for Gartyiap Cutzerimgrtiess conpri sing PbO as a main conponent
according to L‘gel esent | nvent | onpreg%rz‘ghl gh 55 stren gﬁlg{s(fto'gg?ftzlgqa@% hing
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present | nveegreasing tredtinert aMO0WPE fad 5 mbwuas. Thaledftar, tie tediifing pidedboty waubakddat 1156°C for 5
fol{ owi ng eheurploedtain b@infeledbodyl e 1) First, to a ZnO powder were added 0.5
nol Ji?ﬁ‘of [err] Mtetnativelylasdér cfyetaltided Qlass fmmoéﬁno.feaﬁlemqetem&bdrmbw of PbOZnq, B2, and| %
of [err] 0. SiQawasweighelia®] thenmixed afd greningoferfexgmprey in a ballgwilt aftan whibhthe ground pewdetwas
of the m xedneks ate)tﬁmwufe?h"éo?ﬁsm renidiycoptpdidp 8 plptéinum rucibie to be witrified: Thavesulting glass
bl ended and “@Fﬁ}{?ﬁaﬁeﬂl'ﬁ @rindiai feflowerd by Tipggriading ina ball milte obtainfét glass} Qg thecthiephand,
agent , FPé% sam -%oﬂmeaitﬁs'?ﬁsmns'sta'ﬂ?féﬁ’ °\R>PTFQ5'FPYt"ﬁ'§h fd@l?as;ﬁdweeof?%&ercent
obt ai ned wa?y htefPRQ xfstgP%[Fﬂi'F"df”éiﬂht °B?’° thy sEfP'& dtzl?r° %Byefe'aht
powder .. Next°f e'f’ﬂ’é’ i2gid | 1j

to obtain af s.oﬁgca sgaﬁ-uecrystal " oft ?‘f°asﬁre pise n era i:‘ﬁ
1 e il e %@ NE%"%E? e

Sintered body egelLe et a.x ||M ook m ok .ﬁﬁ.d i nrtagived ﬁ
predet er M Neginf s abnotld bR a:?(l , @ sa ﬂgﬁlrhlo@ s %Gﬁn e@ﬂﬂﬂ 3 la

m xed and ghgd, for exanp e, In a bal , a ter mhlch the ground

powder wgs nelted at a tenperature of [err] and rapidly cooled in a

plati numcrucible to be vitrified. The resulting glass was subjected to
coarse grinding, followed by fine grinding in a ball mll to obtain frit
glass. On the other hand, 25 as a control sanple, conposite gl ass
consi;sting of 80.0 percent by weightof frit glass consisting of 70.0
pertent #®y wei ght of PbO 25.0 percent by weight of ZnO and 5.0 percent by
wei ght of [err] and 20.0 percent by weight of feldspar (feldspar is a solid
solution conprising [err]was prepared in the
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sanme process as described before. The conposi tion, the glass transition
point Tg, the coefficient of Iinear ansion a, and the crystallinity of
the frit glass prepared in the afor@g |5§?ﬁiﬁﬂer are shown in Table 1 bel ow
30 The glass transition point Tg and the coefficient of linear
expansion a shown In Table 1 were neasured by neans of a thermal analysis
apparatus. As for the crystallinity, the conditions of glass surface were
ob- served by neans of a netallurgical mcroscope oran el ectron m croscope,
afterwhich a sanple with high crys- tallinity was denoted by a mark "0" a
sanpl e wfth low crystallinity a markTggher} and a sanple with no crystal a

mar ket x". 35 40 46 50 55 3 EP 0 452 511 Bl Table 1 10 Nane
of = Conposition (Percent byvvel ght) T g a Crystal - PbO Zn0 [err]
G 101 * 40 25 25470 61 Q15
102 50 25| Wame of COn?p@snlon (Pdfzent by4&fight) Tg b8 a Bry&al03 60
15 . 1% 18 32T 770 5.0 1G04 |10-7 J o Lipgy 5
10 385 85 280 [(B=05 | $3 035, (10 £Mi0 330! .93
x G 106* 6 25 363 0 0 & 107
60 15 q 10t 0. 25375 10 4&95 470 3 256? &os- 360
29 160 G o2 50 |4@4 | 720 15 | @G561p9* §860 0.3 15
0 409 69 G 11T 00 25 |Z...5 7.5 3971 73
Gl11 62.5 | $103 60 § 15 | 7105 Kpgi 432 788 ® G 112
57.5 25 [ 10 5| 380 7 0 35 G113*
52. 5 o5 | CG104.1°75 7355 oa 10 | S35 85 lei® ds 20
10, , 4 G1o5* | 8350 5 | 79 | 10 | MeG15.93 1 PB4 x 40
o~ 6 374 75 0% — G116 86— 20T 10
396 G Y05 60 1016 17 S 5% 36320 1090 1B O 402
66 0 ol 50 20 1 448 59
X 45 A mark "*! %diﬁﬁunc 6;\0 C 1n'r115nl Qﬂﬁrpl =y ggn da thQIQS hot Aﬁ/is'r hi n ThQQr‘ pe of
the pres®nt invenigen| &b | 29 | 5 | & | 404] 12 o
c109* | 60 35 15 0 409 69 o)
- G110% | 65 | 25 |.2.5| 7.5| 351 73 O
G111 | 82.5] 25 5 7.5 | 388 75 '®)
G112 |57.5| 25 10 7.5 | 380 70 ®)
35 G113* | 52.5 | 25 15 7.5 | 427 66 X
G114% | 56 20 |. 10 4 350 79 e)
G115 54 20 10 6 374 75 O
v e G116 | 60 | 20 | 10 | 10 | 396 70 o)
G117 55 20 -] 10 15 402 66 O
G118% | 50 20 10 20 448 59 X
- .

A mark "»" denotes a con..rol sample wh:.ch is not within the scope’
of the present invention.

As shown in Table 1, the addition of a large amount of PbO raises the coefficient of linear expansion a,

55  while the addition of a large amount of ZnO lowers the glass transition point Tg, which facilitates crystallization
of the glass composition. Conversely, the addition of a large amount of B,Og3 raises the glass transition point,

and the addition of more than 15.0 percent by weight of B,O; causes difficulty in crystallization of the glass
composition. Further, with an increase in the amount of SiO, added, the glass transition point tends to increase,
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As shown in Table 1, the addition of a-‘large anount- of PbO raises the
coefficient of linear expansion [err] 55 while the addition of a |large
anount of ZnO | owers the glass tran P19 458 H(ﬂ nt Tg, which facilitates _
crystal lization of the glass conposition. Conversely, the addition of a

| ar ge anopuniwhile thg evefficient af lipess expassioy tamdsstodecrarsee.t | on. poi nt, and the addition
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appl i ed was al Next, théljappeti@okel V2 ¥olh, Ititp disohafgeqydithstand lsurredirating ipedpertidsiidng ithediteccharbe
theret 0. Thderietics umler voltdpe oty s oxife@tistor b@parédhy usingthe gigss fomsoatingshevotie Tabled above
baki ng t eoeatareshewndn Table 2belows Tha vdssosityofitiiedlassiagte fop foatiivas conoligfl ea thgt the pastaxontd o
hi git“r e- si $e pretiedJn gjatio of FRmg/er?. Thedakingdwatment wapeondycied atratemneratiye of REIE for 1 haur.
both end fa&a¥ lﬁhaqmmngodsmww@vyw q&q@as%%%vtm 'BBFF%*HTQH ith-

and then an sﬁFQJWﬁﬂIﬁ“ﬂ%P’ﬂ?’FPﬁW@WBﬂ@WS an impHigricurTent cEAH1P nSite each ple at
obt ai ni n F"“F‘? Wice and %ﬁﬁ@ﬂ@s“péheg?‘ﬂg'ﬁf@'éé?%ﬁ%ﬂ“'w W a
zi nc oxi %e \Fa‘fsf‘ "}i q;%’éeg pecegsary, b

present |nv ?’?’8?? "T ?H’cg iy &% Es;ﬁ“ ) ?i
bOdy Conprl observ i] ‘[ ' ér%:é w@qageﬁ 1 en m
bot h end fa€ n,e |l |nt
obt ai nedgby §30 & m;ﬁ a( 5?

sintered bo |st;ks urN@PQoltag |% 3@6 Qﬁave thJsba’ ﬁﬁ rge W'w? tan

current rati NOryghiHIF Ef'sﬁﬁplesafﬁg rrfemsd &f e eSsuﬁ o B n?étﬂo@%ftb‘éiiﬂ@fhe UiQéhEQGQntrpf

a zinc oxi degtakddutrsit Riting) bikiXAS REthdA6r s\BluiE: iHaire@ mnét%& urkieoltdg8 d&eaRbbE above will
Table 1 abowea&emdaﬁcﬁarﬁswmaohrbua;a:kgleaaraplfeahlewothihﬂse\émosI ty of the glass
paste fos coating was controlled so that the paste could be applied in a

ratio of 50 ng/[err]. The baking treatnent was conducted at a tenperature
of 550C for 1 hour. Each lot has 5 sanples. [err]was measured by using a DC
constant-current source. The discharge with- stand current rating
prgpérties were exam ned by applying an inpulse current of 4/10 [err] to
eactr sanffle at five-mnute intervals in the sanme direction tw ce and
stepping up the current from40 kKA. Then, whether any 25 unusual
appear ance was observed or not was exam ned visually, or, if necessary, by
means of a netallurgical mcroscope. In the Table, the mark "o" denotes
that no ynusual appearance was observed in a sanple after the prescribed
el ectric current was applied to the sanple twice. The mark [err] and X
denote that unusual ap- pearancewas observed In 1 to 2sanples, and 3 to 5
sanpl es, respectively. Further, with the life characteristics under
voltage, the tinme required for | eakage current to reach 5 mA i.e., a
peakval ug@ was neasured at anmbient 30 tenperature of 130[err] and a rate of
appl ying voltage of 95% (AC, peak value). [err] and the |ife chara-
teristics under voltage are represented by an average of those of 5
sanpl es. The nunber of sanples, the nethod of neasuring e[rr] the nmethod of
testing the discharge with- .
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stand current rating, and the nethod of evaluating the |life characteristics
under voltage described above will be adopted unchanged in each foll ow ng
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1. 16
o1
1.25

38
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.2

19
1.18
. 34
.25
1.21
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1,17
.26
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1.

¢

8
Appearance
Partially
Good
Peel off
Good

peel off
Good
Good
Good
Porous
Good
Good
Good
Good
- Good

Goaod
G1l13% | Porous

G114 | Good

G110% |Good
G115

Gll11

G 105% |Crack
G 109% |Good

G101% -
G102
G103
G104
G106
G107
G108
G112
G116 -
G111
G118+%

&
Name of
glass

|
A mark "*" denotes a control sample which is not withli

of the present invention.

Table 2 .

55 The data shown in Tables 1 and 2 indicated that when the coefficient of linear expansion of glass for coating
was smaller than 65 x 10-7/°C (G101, G118 glass), the glass tended fo peel off, and when exceeding 90 x
10-7/°C, the glass tended to crack. It is also confirmed that the samples of glass which cracked or peeled off
have poor discharge withstand current rating properties due to the inferior insulating properties of the high re-
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| i near. expansion of glass for coating i.s W t hin the range of [ERR] gl ass

wi th poor crystallinity (GLO5, G113® gpé?sr) 1BLnds to crack and al so has poor
di scharge withstand current rating properties. This may be attributed to
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W t hst and cefieloadis.o pidenty peighperti es. This may be attributed to the fact
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PbO as &0 maPRa@ohpoto 19drrercens by whight bi 0. A ctystallized glassi cdwpdsitigrefior thé high resistive sids de
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as a sanple o resent |nven |n Table 1, the anmpunt of gI ass paste
to be applied was exam ned. The results are shown in Table 3 below. 4 ass
paste was applied in a ratio 25 of 1.0 to 300.0 ng/[err], which was
controlled by the viscosity and the nunber of application of the paste. As
shown in Table 3, when glass paste is applied in a ratio of |ess than 10.0
ng/[errlssthe resulting coating filmhas |low strength, while with a ratio of
nore than 150.0 ng/[err], glass tends to have pinholes. Both cases result -
i n poor discharge withstand current rating properties. These results
confirmed that glass paste was applied nost preferably in a ratio of 10.0
toﬂ@SO.Q’ang/ch. 30 35 40 45 50 55 7
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Next, by the use of G111 glass shown as a sample of the present invention in Table 1, the conditions under

which glass paste was subjected to baking treatment were examined. The results are shown in Table 4 below.

The viscosity of glass paste was controlled so that the glass paste may be applied in a ratio of 50.0 mg/cm?2.

55 Glass paste was subjected to baking treatment at temperatures in the range of 350 to 700°C for 1 hour in air.
Apparent from Table 4, when baking treatment was conducted at a temperature of less than 450°C, glass was

not sufficiently melted, resulting in poor discharge withstand current rating properties. On the other hand, when
baking treatment was conducted at a temperature of more than 650°C, the voitage ratio markedty lowered,



ao *~0 0O ui@s

X . 0 <} 0 O O V _-4J 26

c uo OM C -4. 0---ER042511B15 4 o) - -
30 0- U XC-~c
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Cl A baking treateni mgs® preferabliyjat temperatures in the range of 450 to 650°C. It was also confirmed that the

g , baking trgatment cangucted for 10 minutes or more had no serious effect on various characteristics.
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titanate type varistor, a bariumtitanate type capacitor, a positive
thermstor, etc., and a netallic oxjde %%ﬁ%,'neg- 25 ative thermstor and a
resistor to enhance the strength a 45 ze or I nprove the various

el ectric character- istics thereof. Mreover, apparent from above exanpl es,
convent i onal Agsl tusical éxampleoft drystpliizedraiss camprisingePhO a8 main component. describasdcase) four- | t
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the sidgs ,y,s ?

gl ass consros,glétp percent by vver g t o ekag
per- cent by wel g ZnO 5 0 to 10.0 percent by wei ght of [err] and 6.0

to 15.0 peﬁ,{agmalml,mmght of [err]. 40 2. A nethod of preparing a zinc

oxi de varistor conprising a process for applying glass paste, consisting of
crystal kd zed Ajimdicated ative, Hiel piggerd invénlordcah Provifle Azifikide Veristbrexveient i tthefon-tidatity
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[err] and &olfdgd by udihg varique Patgpe doystalliesdgilass vath higiearystaliinitycindstapagcoating fitr asaimatedat t 0
t he sides obnstitutingthedighasistivelsidedayatfarmad ong sintered bedyicetaprisig zinc nxidass e maip comganent nd
havi ng var iAginoexide Maristor of this presentinvention hrsyery high ayaiiability @s arharectarigtiy eimept/otan@rrestor

fal | owed® byorpolerting a transmispienand d'ﬁf"blé'mim and pedpheraideyieas theppafyequiring high reliabifity frgm t o
G%ferr] 3urgyypitagesteated byJiokiNiag-i ng a zi nc oxi de varistoraccording to claim
2, wherein t Heaveiaiigedglass fopgoaling compniging R HQaBW“%?fﬁ‘e iyentiondpaygpused | 5
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gesi nt egt ey rs ausge | e e ho W - yp! cal exarrp es’o
crystallize gI ass conprising PbO as a mai n corrponent descri bed are four-
conponents type such as [err]in Exanple 1 above. The effect of the present
i nventi on gam®ot vary according to the addition of an additive which
furtherfacilitates crystallization of glass such as [err] or [err]. 5

As a suBst ancazihosxide ouviator cothpliding agintetedl bbdyaostaibingtincjpgitleds, a ma 2ompanenteadihaving t he
above exanpl ewaristerrvtiaradterisiics,rapé al high resistivé sidedaygr formad orothégides st thedimteredtndy, thelsida s
[err] which alagerconpisting ef cofstalizediglasavgnsisting ofj$Gte 75.0 permentby weight ofiPhO, 198y 30per- be
used as a subsqntllmemhtqfrmwtoMWMWH@QP&%WIBMW%NVUI%M%%

cer crystal lized glass for coating conprising PbO as a main conponent
of ™ re§e nf "‘PWMPTWWQZ'&%@‘@W%“’W Figing §,pragess foi apriying glaps paptp,cops) fes
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srmlarlyto ’% onf S’H'PV‘ e
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S]Nf%lg rrrgttvatmeﬁn mpératures ?the range
3. Amethod of preparing a zinc oxide varistor according to claim 2, wherein the coefficient of linear expansion
of said crystallized glass is in the range of 65 x 10-7 fo 90 x 10-7/°C.

50 4. Acrystallized glass composition for coating consisting of 50.0 to 75.0 percent by weight of PbO, 10.0 to
30.0 percent by weight of ZnO, 5.0 to 10.0 percent by weight of B,O3, and 6.0 to 15.0 percent by weight
of SiO,.

55 Patentanspriiche

1. Zinkoxid-Varistor, umfassend einen gesinterten Kdrper, der als Hauptkomponente Zinkoxid enthéit und
Varistoreigenschaften aufweist, und eine an den Seiten des gesinterten K&rpers ausgebildete hoch wi-
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the sides of a sintered body containing zinc oxide as a main conponent and
havi ng v%r,;"%%or char- acteristics in aratio of 10.0 to 150.0 ng/[err],

foll owed by baking treatnment at tenperatures in the range 45 of 450 to
[err]ss 3.4, AIREBRL vRfistd? EsRRALig Weirlerdd By Bhiafifig YRS bxiie Q5 a A Qbefliobht btk Habidd M 2,
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in the rangryércorifeting of @ystdizedfhss chnsistifg &7155.6 to6.0ip&rBsht K5 Wit Sf BBD) 96:b 101360 pdrOT
coating congénbby vdghtds ZRO),50 tb €0.0/Ferddntdy weihtlof B0, \4hd §tio 16.0 pEHESAL bylibidht 4r&@ic30. O
percent by weight of ZnO, 5.0 to 10.0 percent by weight of B203, and 6.0 to
15. 0 per @enA nisthodefi pegphring fa zine dxtide. varistor contpfisingd moreps for appiginglglass paste, consisting of

Zi nkoxi d- Varriysttliired glassfcassistinpchf 80.0110175.0 percent by wedght dEbR.e10,0 tal30:0 mekeent by weight of
Haupt konponén?,8.02¢ Hkdperantcy wiaightiof Byl ath8.0 tot 16:0@eigent bicweidght of $iQadndigenic subnd
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bis 15,0 _CGoyw. - % Si 02 best eht .
3. )Q’ metéc)ads of preparing a zinc oxide varistor according to claim 2, wherein the coefficient of linear expansion

of said crystaliized glass is in the range of 65 x 10-7 to 90 x 10-7/°C.

50 4. Acrystallized glass composition for coating consisting of 50.0 to 75.0 percent by weight of PbO, 10.0 to
30.0 percent by weight of ZnO, 5.0 to 10.0 percent by weight of B,O,, and 6.0 to 15.0 percent by weight
of SiO,. _
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2. Verfahren zur Herstell ung ei nes Zinkoxid-Varistors, ﬁ\B lm)
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poi ds Sl 02.3. 4 MéthbdedOprSparation d'une varistance & 'oxyde de zinc selon la revendication 2, dans laquelle le cosfficient
d'expansion linéaire du dit verre cristallisé se situe dans un intervalle de 65 x 10~ 7/°C 490 x 10~ 7/°C.

85
4. Composition de verre cristallisé pour revétement consistant en 50,0 & 75,0 pour-cent en poids de PbO,
10,0 & 30,0 pour-cent en poids de ZnO, 5,0 a 10,0 pour-cent en poids de B,O3, et 6,0 & 15,0 pour-cent
en poids SiO,.
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