
EP 0 452 511 B1 Description Technical Field 5      The present invention
particularly relates to a zinc oxide varistor used in the fieLd of an
electric power sys- tem, a method of preparing the same, and a crystallized
glass composition used for coating an oxide ceramic employed for a
thermistor or a varistor. Background Art 10 A zinc oxide varistor
comprising ZnO as a main component and several kinds of metallic oxides
including [err] as other components has a high resistance to surge voltage
and excellent non-linearity with respect to voltage. Therefore, it has been
generally known that the zinc oxide varistor is widely used as an element
for a gapless arrestor In place of conventional silicon carbide varistors
In recent years. 15      Forexample, Japanese Laid-open Patent Publication
No. 62-101002, etc., disclose conventional methods of preparing a zinc
oxide varistor. The aforesaid prior art reference discloses as follows:
first, to ZnO as a main component are added metallic oxides such as
[err]each in an amount of 0.01 to 6.0 mol% to prepare a mixed powder. Then,
the mixed powder thus obtained is blended and granulated. The resulting
granules are molded by application of pressure in a cylindrical form, after
which the molded body is 20  baked in an electric furnace at 1200[err] for
6 hours. Next, to the sides of the sintered body thus obtained are applied
glass paste consisting of 80 percent by weight of PbO type frit glass
containing 60 percent by weight of PbO, 20 percent by weight of feldspar,
and an organic binder by means of a screen printing machine in a ratio of 5
to 500 mg/[err], followed by baking treatment. Next, both end faces of the
element thus obtained are subjected to surface polishing and then an
aluminum metallikon electrode Is formed thereon, thereby obtaining 25   a
zinc oxide varistor. US-A-4 420 737 discloses a sintered non-linear
resistor having Its surface coated with a glass layer. This glass
layerconsists of 40-75% PbO, 5-15% B203,2,5-25% [err] and 0,4-10% SnO2.
According tothe disclosure SnO2 is necessaryfor the preparation of the
glass layer in that it allowsforcompletely burning outof the organic
binder. 30      US-A-3 959 543 discloses a glass composition as a coating
of a non-linear resistance disc consisting es- sentially of 41-48% PbO,
22,5-26,5% ZnO, 18,5-22,5% [err] 2,5-8,5% [err] and 4-8% CuO. Zinc and
copper oxide are considered as essential to ameliorate the effect of
decreased lead content. However, since a zincoxide varistorprepared by the
aforesaid conventional method employed screen print- ing, a high resistive
side layerwas formed with a uniform thickness. This led to an advantage in
that discharge 35  withstand current rating properties did not largely vary
among varistors thus prepared, whereas since the high resistive side layer
was made of composite glass consisting of PbO type frit glass and feldspar,
the varistor also had disadvantages as follows: the discharge withstand
current rating properties were poor, and the non- linearity with respect to
voltage lowered during baking treatment of glass, thereby degrading the
life charac- teristics under voltage. 40 Disclosure of Invention The
present invention overcomes the above conventional deficiencies. The
objectives of the present in- vention are to provide a zinc oxide varistor
with high reliability and a method of preparing the same. Another 45
objective of the present invention is to provide a crystallized glass
composition suited for coating an oxide cer- 



amic employed for a varistor or a thermistor. In the present Invention, for
the purpose of achieving the aforesaid objectives, to the sides of a
sintered body comprising ZnO as a main component is applied crystallized
glass comprising PbO as a main component such as PbO-ZnO-[err]type
crystallized glass, followed by baking treatment, to form a high resistive
so  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
ZnO, [err]. Since crystallized glass comprising PbO as a main component
according to the present invention has high 55  strength of the coating
film due to the addition of [err], 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 decline in
non-linearity with respect to voltage during baking treatment to obtain a
highly reliable zinc oxide varistor with excellent life characteristics
under voltage. 2    EP 0 452 511 B1 Brief Description of Drawings Figure 1
shows a cross-sectional view of a zinc oxide varistor prepared by using PbO
type crystallized glass according to the present invention. 5 Best Mode for
Carrying Out the Invention A zinc oxide varistor, a method of preparing the
same, and a crystallized glass composition for coating according to the
present Invention will now be explained in detail by reference to the
following examples. 10 (Example 1) First, to a ZnO powder were added 0.5
mol% of [err] 0.5 mol% of [err] 0.5 mol% of [err] 1.0 mol% of [err]0.5 mol%
of [err] 0.5 mol% of NiO, and 0.5 mol% of [err] based on the total amount
of the mixed 15  powder. The resulting mixed powder was sufficiently
blended and ground together with pure water, a binder, and a dispersing
agent, for example, in a ball mill, after which the ground powder thus
obtained was dried and granulated by means of a spray dryer to prepare a
powder. Next, the resulting powder was subjected to com- pression molding
to obtain a molded powder with a diameter of 40 mm and a thickness of 30
mm, followed by degreasing treatment at [err] for 5 hours. Thereafter, the
resulting molded body was baked at 1150[err] for 5 20  hours to obtain a
sintered body. Alternatively, as for crystallized glass for coating, each
predetermined amount of PbO, ZnO, [err], and SiO2 was weighed, and then
mixed and ground, for example, In a ball mill, after which the ground
powder was melted at a temperature of [err] and rapidly cooled in a
platinum crucible to be vitrified. The resulting glass was subjected to
coarse grinding, followed by fine grinding in a ball mill to obtain frit
glass. On the other hand, 25  as a control sample, composite glass
consisting of 80.0 percent by weightof frit glass consisting of 70.0
percent by weight of PbO, 25.0 percent by weight of ZnO, and 5.0 percent by
weight of [err] and 20.0 percent by weight of feldspar (feldspar is a solid
solution comprising [err]was prepared in the 



same process as described before. The composition, the glass transition
point Tg, the coefficient of linear ex- pansion a, and the crystallinity of
the frit glass prepared in the aforesaid manner are shown in Table 1 below.
30      The glass transition point Tg and the coefficient of linear
expansion a shown In Table 1 were measured by means of a thermal analysis
apparatus. As for the crystallinity, the conditions of glass surface were
ob- served by means of a metallurgical microscope oran electron microscope,
afterwhich a sample with high crys- tallinity was denoted by a mark "0" a
sample with low crystallinity a mark [err] and a sample with no crystal a
mark "x". 35 40 46 50 55 3    EP 0 452 511 B1 Table 1 10               Name
of   Composition (Percent byweight)  T g  a    Crystal- PbO     ZnO   [err]
G 101 *  40    25          10   25   470    61                0 15        G
102  50    25           10      15    456         68        0 G 103     60
15     1 0     15       432     79         0 G104       7 5     15        5
1 0      385    85         0 20         G 105*  80       5  10  380  .93
x G 106*    60    10          5      25    363         70        0 G 107
60      15   5          20     375      66        0 25        G108  60
29       5       6          404   72          0 G109*   60        35   15
0      409      69 G 110*    65         25   2. 5    7.5  351           73
G111    62.5   25          5      7 .5   388         75        0 G 112
57.5     25          10      7.5   380        70         0 35        G113*
52. 5    25         15      7. 5    427       66          x G114*  66  20
10    4                  350       79          0 G115    1  64     20
1 0    6   374         75         0 40        G116     60    20  10     10
396              70         0 G 117      55      20  10    15           402
66           0 G 1l8*     50      20    10    20        448        59
x 45 A mark "*" denotes a control sample which is not within the scope of
the present invention. 50 



As shown in Table 1, the addition of a large amount of PbO raises the
coefficient of linear expansion [err] 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 [err] raises the glass transition point, and the addition
of more than 15.0 percent by weight of B203 causes difficulty in
crystallization of the glass composition. Further, with an increase in the
amount of [err] added, the glass transition point tends to increase, 4
EP 0 452 511 B1 while the coefficient of linear expansion tends to
decrease. Next, 85 percent by weight of the frit glass of the
aforementioned sample and 15 percent by weight of a mixture of ethyl
cellulose and butyl carbitol acetate as an organic binder were sufficiently
mixed, for example, by a triple roll mill, to obtain glass paste for
coating. The glass paste for coating thus obtained was printed on 5   the
sides of the aforesaid sintered body by means of, for example, a screen
printing machine for curved surface with a screen of 125 to 250 mesh. In
this process, the amount of the glass paste for coating to be applied was
determined by measurement ofa difference in weight between the sintered
bodies prior and posteriorto a proc- ess for coating with paste and drying
for 30 minutes at 150[err]. The amount of the glass paste for coating to be
applied was also adjusted by adding an organic binder and n-butyl acetate
thereto. Thereafter, the glass paste 10  for coating was subjected to
baking treatment at temperatures in the range of 350 to 700[err] to form a
high re- sistive side layer on the sides of the sintered body. Next, the
both end faces of the sintered body were subjected to surface polishing,
and then an aluminum metallikon electrode was formed thereon, thereby
obtaining a zinc oxide varistor. Figure 1 shows a cross-sectional view of a
zinc oxide varistor obtained In the aforesaid manner according 15  to the
present Invention. In Figure 1, the reference numeral 1 denotes a sintered
body comprising zinc oxide as a main component, 2 an electrode formed on
both end faces of the sintered body 1, and 3 a high resistive side layer
obtained by a process for baking crystallized glass on the sides of the
sintered body 1. Next, the appearance, [err] the discharge withstand
current rating properties, and the life charac- teristics under voltage of
a zinc oxide varistor prepared by using the glass for coating shown in
Table 1 above 20  are shown In Table 2 below. The viscosity of the glass
paste for coating was controlled so that the paste could be applied in a
ratio of 50 mg/[err]. The baking treatment was conducted at a temperature
of 550C for 1 hour. Each lot has 5 samples. [err]was measured by using a DC
constant-current source. The discharge with- stand current rating
properties were examined by applying an impulse current of 4/10 [err] to
each sample at five-minute intervals in the same direction twice and
stepping up the current from 40 kA. Then, whether any 25  unusual
appearance was observed or not was examined visually, or, if necessary, by
means of a metallurgical microscope. In the Table, the mark "o" denotes
that no unusual appearance was observed in a sample after the prescribed
electric current was applied to the sample twice. The mark [err] and x
denote that unusual ap- pearancewas observed In 1 to 2samples, and 3 to 5
samples, respectively. Further, with the life characteristics under
voltage, the time required for leakage current to reach 5 mA, i.e., a
peakvalue was measured at ambient 30  temperature of 130[err] and a rate of
applying voltage of 95% (AC, peak value). [err] and the life chara-
teristics under voltage are represented by an average of those of 5
samples. The number of samples, the method of measuring e[rr] the method of
testing the discharge with- 



stand current rating, and the method of evaluating the life characteristics
under voltage described above will be adopted unchanged in each following
examples unless otherwise stated. 36 40 45 50 55 5    EP 0 452 511 B1 i I
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The data shown in Tables land 2indicated thatwhen the coefficient of
linearexpansion of glass forcoating was smaller than 65 x [err] (G101, G118
glass), the glass tended to peel off, and when exceeding 90 x [err] 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- 6  



EP 0 452 511 B1 sistive side layer. However, even if the coefficient of
linear expansion of glass for coating is within the range of [ERR] glass
with poor crystallinity (G105, G113 glass) tends to crack and also has poor
discharge withstand current rating properties. This may be attributed to
the fact that the coating film of crys- tallized glass has lower strength
than that of noncrystal glass. The addition of ZnO as a component of crys-
5   tallized glass is useful forthe improvement of the physical properties,
especially, a decrease in the glass tran- siton point of glass without
largely affecting the various electric characteristics and the reliability
of a zinc oxide varistor. It is also confirmed that when conventional
composite glass consisting of PbO-ZnO-[err] glass and feldspar, i.e., a
control sample, is used, the life characteristics under voltage is at a
practical level, while the discharge withstand current rating properties
are poor. 10      The amount of [err] added will now be considered. First,
any composition with less than 6.0 percent by weight of p[err] added has
Inferior life characteristics under voltage. This may be attributed to the
fact that the addition of less than 6.0 percent by weight of [err] lowers
the insulation resistance of the coating film. On the other hand, the
addition of more than 15.0 percent by weight of SiO2 lowers the discharge
withstand current rating properties. This may be attributed to the fact
that glass tends to become porous due to its poor fluidity 15  during the
baking process. Consequently, a crystallized glass composition comprising
PbO as a main compo- nent for the high resistive side layer of a zinc oxide
varistor is required to comprise SiO2 at least in an amount of 6.0 to 15.0
percent by weight. The above results confirmed thatthe most preferable
crystallized glass composition for coating comprised 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 20   [err] and 6.0 to 15.0 percent by weight of [err].
A crystallized glass composition for the high resistive side layer of a
zinc oxide varistor is also required to have coefficients of linear
expansion in the range of 65 x [err]. Next, by the use of G111 glass shown
as a sample of the present invention in Table 1, the amount of glass paste
to be applied was examined. The results are shown in Table 3 below. Glass
paste was applied in a ratio 25  of 1.0 to 300.0 mg/[err], which was
controlled by the viscosity and the number of application of the paste. As
shown in Table 3, when glass paste is applied in a ratio of less than 10.0
mg/[err] the resulting coating film has low strength, while with a ratio of
more than 150.0 mg/[err], glass tends to have pinholes. Both cases result
in poor discharge withstand current rating properties. These results
confirmed that glass paste was applied most preferably in a ratio of 10.0
to 150.0 mg/cm2. 30 35 40 45 50 55 7    
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t        f C4 441 rt 4.J -'4 04- 40 Apparent from Table 4, when baking
treatment was conducted at a temperature of less than 450C, 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[err], the voltage ratio markedly lowered,
EP0452 511 B1 resulting in poor life characteristics under voltage. These
results indicated that glass paste was subjected to baking treatment most
preferably at temperatures in the range of 450 to 650C. It was also
confirmed that the baking treatment conducted for 10 minutes or more had no
serious effect on various characteristics. 5 10 15 20
U)~ 0 0    0 



ao             *~o                                                 0  u iQ3
x          0 <}       0   O  O    V -4J 26
c            _u o  0M   C. -4. 0-~~~~~~~~~ - s   .4         O            -
30                        o-  U XC~~c
M   C:   CM iL      * erI ,I  v       nIe    aIP S >     CD         C14
CIA        -    - I-4 50~~~~~U
g    ,      _|_ E 45- -4  -4                    - 0
Ia-u~~~~~~~~~ toCo 9    EP 0 452 511 B1 As typical examples of crystallized
glass comprising PbO as a main component, described are four- components
type such as PbO-ZnO-[err] in Example 1 above. The effect of the present
Invention may not vary according to the addition of an additive which
further facilitates crystallization of glass such as [err] or [err]. 5
As a substance for lowering the glass transition point, ZnO was used in the
above examples, and it is need- less to say that other substances such as
[err] which are capable of lowering the glass transition point may also be
used as a substitute thereof. Further, as a typical example of an oxide
ceramic, crystallized glass for coating comprising PbO as a main component
of the present invention is used for a zinc oxide varistor in the examples
of the present invention. This crystallized glass may be applied quite
similarly to any oxide ceramics 10  employed for a strontium titanate type
varistor, a barium titanate type capacitor, a PTC thermistor, or a metallic
oxide type NTC thermistor. Industrial Applicability 15      As indicated
above, the present invention can provide a zinc oxide varistor excellent in
the non-linearity with respect to voltage, the discharge withstand current
rating properties, and the life characteristics under voltage by using
various PbO type crystallized glass with high crystallinityand strong
coating film as a material constituting the high resistive side layerformed
on a sintered body comprising zinc oxide as a main component. Azincoxide
varistorof the present invention has very high avallabiltyas a
characteristic element of an arrestor 20  for protecting a transmission and
distribution line and peripheral devices thereof requiring high reliability
from surge voltage created by lightning. Crystallized glass for coating
comprising PbO as a main component of the present invention may be used as
a covering material for not only a zinc oxide varistor but also various
oxide ceramics employed fora strontium 



titanate type varistor, a barium titanate type capacitor, a positive
thermistor, etc., and a metallic oxide type neg- 25  ative thermistor and a
resistor to enhance the strength and stabilize or Improve the various
electric character- istics thereof. Moreover, apparent from above examples,
conventional glass for coating tends to have a porous structure because it
is composite glass containing feldspar, whereas the PbO type crystallized
glass of the present invention is also capable of improving the chemical
resistance and the moisture resistance due to the high crystallinity and
the tendency to have a uniform and close structure, thereby promising many
very useful 30  applications. Claims 35  1. A zinc oxide varistor
comprising a sintered body containing zinc oxide as a main component and
having varistor characteristics, and a high resistive side layer formed on
the sides of the sintered body, the side layer consisting of crystallized
glass consisting of 50.0 to 75.0 percent by weight of PbO, 10.0 to 30.0
per- cent by weight of ZnO, 5.0 to 10.0 percent by weight of [err], and 6.0
to 15.0 percent by weight of [err]. 40  2. A method of preparing a zinc
oxide varistor comprising a process for applying glass paste, consisting of
crystallized glass 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
[err] and 6.0 to 15.0 percent by weight of [err] and organic sub- stance to
the sides of a sintered body containing zinc oxide as a main component and
having varistor char- acteristics in a ratio of 10.0 to 150.0 mg/cm2,
followed by baking treatment at temperatures In the range 45      of 450 to
650[err]. 3. Amethod of preparing a zinc oxide varistoraccording to claim
2, wherein the coefficient of linearexpansion of said crystallized glass is
in the range of [err]. 50  4. A crystallized 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 [err] and 6.0 to 15.0
percent by weight of [err]. 55   Patentansprfiche 1. Zinkoxid-Varistor,
umfassend einen gesinterten Korper, der als Hauptkomponente Zinkoxid
enthilt und Varistorelgenschaften aufweist, und eine an den Selten des
gesinterten Korpers ausgebildete hoch wi- 10    As typical examples of
crystallized glass comprising PbO as a main component, described are four-
components type such as [err]in Example 1 above. The effect of the present
invention may not vary according to the addition of an additive which
furtherfacilitates crystallization of glass such as [err] or [err]. 5
As a substance for lowering the glass transition point, ZnO was used in the
above examples, and it is need- less to say that other substances such as
[err] which are capable of lowering the glass transition point may also be
used as a substitute thereof. Further, as a typical example of an oxide
ceramic, crystallized glass for coating comprising PbO as a main component
of the present Invention is used for a zinc oxide varistor in the examples
of the present invention. This crystallized glass may be applied quite
similarly to any oxide ceramics 10 employed for a strontium titanate type
varistor, a barium titanate type capacitor, a PTC thermistor, or a metallic
oxide type NTC thermistor. Industrial Applicability 



15      As indicated above, the present invention can provide a zinc oxide
varistor excellent in the non-linearity with respect to voltage, the
discharge withstand current rating properties, and the life characteristics
under voltage by using various PbO type crystallized glass with high
crystailinity and strong coating film as a material constituting the high
resistive side layerformed on a sintered body comprising zincoxide as a
main component. Azinc oxide varistorof the present invention has very high
availability as a characteristic elementof an arrestor 20 for protecting a
transmission and distribution line and peripheral devices thereof requiring
high reliability from surge voltage created by lightning. Crystallized
glass for coating comprising PbO as a main component of the present
invention may be used as a covering material for not only a zinc oxide
varistor but also various oxide ceramics employed for a strontium titanate
type varistor, a barium titanate type capacitor, a positive thermistor,
etc., and a metallic oxide type neg- 25 ative thermistor and a resistor to
enhance the strength and stabilize or improve the various electric
character- istics thereof. Moreover, apparentfrom above examples,
conventional glass for coating tends to have a porous structure because it
is composite glass containing feldspar, whereas the PbO type crystallized
glass of the present invention is also capable of improving the chemical
resistance and the moisture resistance due to the high crystallinity and
the tendency to have a uniform and close structure, thereby promising many
very useful 30 applications. Claims 35  1.  A zinc oxide varistor
comprising a sintered body containing zinc oxide as a main component and
having varistor characteristics, and a high resistive side layer formed on
the sides of the sintered body, the side layer consisting of crystallized
glass consisting of 50.0 to 75.0 percent by weight of PbO, 10.0 to 30.0
per- cent by weight of ZnO, 5.0 to 10.0 percent by weight of[err] and 6.0
to 15.0 percent by weight of [err]. 40  2.  A method of preparing a zinc
oxide varistor comprising a process for applying glass paste, consisting of
crystallized glass 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
B203, and 6.0 to 15.0 percent by weight of [err] and organic sub- stance to
the sides of a sintered body containing zinc oxide as a main component and
having varistor char- acteristics in a ratio of 10.0 to 150.0 mg/[err],
followed by baking treatment at temperatures in the range 45      of 450 to
[err]. 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 [err]. 50  4.  A crystallized 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 B203, and 6.0 to
15.0 percent by weight of [err]. 55   Patentansprriche 1.
Zinkoxid-Varistor, umfassend einen gesinterten Korper, der als
Hauptkomponente Zinkoxid enthilt und Varistoreigenschaften aufweist, und
eine an den Seiten des gesinterten Korpers ausgebildete hoch wi- 10    EP 0
452 511 B1 derstandsfahige Schicht aus kristallisiertem Glas, aus 50,0 bis
75,0 Gew.-% PbO, 10,0 bis 30,0 Gew.-% ZnO, 5,0 bis 10,0 Gew.-% B20 und 6,0
bis 15,0 Gow.-% Si02 besteht. 



2. Verfahren zur Herstellung eines Zinkoxid-Varistors, be! dem eine
Glaspaste aus kristallisiertem Glas, das s 5     aus 50,0 bW 75,0 Gew.-%
PbO, 10,0 bis 30,0 Gew.-% ZnO, 5,0 bis 10,0 Gew.-% B203 und 6,0 bis 15,0
Gew.-% Si02 bestht, und aus einer oranischen Substanz in einem Verhlitnis
von 10,0 bis 150,0 mg/cm2 auf die Selten eines gesinterten KIrpers, der
Zinkoxid als Hauptkomponente enthfilt und Varistoreigen- schafton aufweist,
aufgetragen und anschileaend elner Backbehandlung bel Temperaturen im
Berelch von 450 bis 6500C unterzogen wird. 10 3. Verfahren zur Hersteilung
Sines Zinkoxid-Varistors nach Anspruch 2, beo dem der lineare Ausdohnungs-
koeffizient des kristallislerten Glases im Bereich von 65 ble 90 x 10-7PIC
Ilogt. 4  KrIstalllsierte Glaszusammensetzung zum Beschichten aus 50,0 bis
75,0 Gew.-% PbO, 10,0 bis 30,0 15      Gew.-% ZnO, 5,0 bis 10,0 Gew.-% B203
und 6,0 bis 15,0 Gew-% SiO2. Revendications 20 1. Varistance A l'oxyde de
zinc comprenant un objet fritt6 contenant de I'oxyde de zinc comme
composant principal et poss~dant des caracteristiques de varistance, et une
couche laterale de haute r6sistivit6 for- mee surles faces laterales de
l'objetfritt6, los faces laterales consistant on un verre cristallis6
comprenant de 50,0 A 75,0 pour-cent en polds de PbO, 10,0 a 30,0 pour-cent
en poids de ZnO, 5,0 A 10,0 pour-cent en poids de B203, et 6,0 A 15,0
pour-cent en poids de S102. 25 2. Methode de preparathon d'une varistance A
l'oxyde de zinc, comprenant une procedure d'application d'une pAte de
verre, consistant en un verre cristallise comprenant de 50,0 A 75,0
pour-cent en polds de PbO, 10,0 A 30,0 pour-cent en poids de ZnO, 5,0 A
10,0 pour-cent en poids de B208, et 6,0 a 15,0 pour-cent en poids de SiO2,
et une substance organique, sur les faces d'un objet fritte contenant de
i'oxyde de zinc 30      comma composant principal et possedant des
caracteristiques de varistance, A raison de 10,0 A 150,0 mg/cm2, et qul est
suivie d'un traitement de cuisson A des temperatures comprises entre 450 et
650 "C. 3.  Mthode de pr6paration d'une varistance A l'oxyde de zinc selon
la revendication 2, dane laquelle Io coefficient d'expanslon lin6aire du
dit verre cristallisA se situe dans un intervaile de 65 x 10- 7/C A 90 x
10- 7PC. 35 4. Composition de verre cristallise pour revetement consistant
en 50,0 a 75,0 pour-cent en poids de PbO, 10,0 a 30,0 pour-cent en poids de
ZnO, 5,0 A 10,0 pour-cent en polds de B203, et 6,0 A 15,0 pour-cent en
poids SI02. 40 45 50 55    


