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Japanesatibsplidrg. Model Lai d- open Publ i catlon No. HEI -5-84025 teaches a

safety val ve degﬁcﬁe

a closed battery of sealed structure has a merit of storability, but
reversely, it is not free from a problem due to the very high sealability thereof. That
is, if the closed battery is exposed to high temperature or mishandled, the internal
pressure thereof is sometimes abnormally elevated to cause a burst of the battery
itself.

For instance, when the battery is supplied with more than rated current %o
be overcharged, or it is mishandled to short the positive electrode terminal and the
negative electrode terminal thereof, inducing a large current in the battery, the
electrolyte is sometimes decoposed to generate a gas in the battery container of
such sealed structure as mentiched. above. If the battery container is filled with
such gas, the internal pressare of the battery is abnormally elevated and at last the
closed battery may burst itself,

There is so far known a closing plate of a battery provided with a burst
prevention mechanism or a wafety valve for releasing such a generated gas so as to
prevent the burst of the cloSed battery as mentioned above. For example, Japanese
Utility Model Laid-open Piblication No. HEI-5-84025 teaches a safety valve device
for a closed battery in which a positive electrode terminal constituting a closing plate
of a battery is provided with a gas releasing hole and a metal foil for burst
prevention is welded to it. TIn this disclosure, the closing plate is provided with a
safety valve functioning such that if the internal pressure of the battery is elevated,
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cut in advance. There is also provided according to claim3 a

closing plate of a battery conprising a netal substrate, a netal foil which
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in which the protection film is provided with a cut in advance.

There is also provided according to claim 3 a closing plate of a battery
comprising a metal substrate, a metal foil which is layered-stuck to the lower surface
of said metal substrate, and a protection film attached to the upper surface of said
metal substrate and provided with a cut in advance.

Further, according to claim 4, there is provided a battery using any of the
closing plates as described above.

[Brief description of the Drawings]

Fig. 11is a front view and a section thereof showing a closing plate provided
with a protection mechanism for a safety valve for use in a square-shaped battery.

Fig. 2 is an exploded perspective view of the closing plate for the
square-shaped battery.

Fig. 3 is a front view and a section thereof showing a closing plate provided
with a protection mechanism for a safety valve for use in a cylinder-shaped battery.

Fig. 4 is an exploded perspective view of the closing plate for the
cylinder-shaped battery.

Fig. 5 is an explanatory view showing an operation manner of the safety
valve mechanism for use in the square-shaped battery.



F|g 1 is a front view and a section thereof showing a closing plate

provided with a protection mechanismfor3a safety valve for use in a

squar e- shaped battery. Fig. 2 is an exploded perspective view of
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mechani sm f or uge: protédtorSAMAr €- shaped battery. Ref erence characters
in the figures alre described as bel ow 1: closing plate of
battery %P"@é@i on film 11: netal substrate

12: netal foil 12: metalfoﬂ 13: opening for gas rel easing 14: cut
15: ful crum porgt,i on % ; |nsul ating gasket 17
positive el ect MidePReMng fon sas releasing 18 : peripheral portion
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ing ;
A: open end porlg oﬁ‘fl‘&'fméaﬂ%l@ shaped battery [Best Mde of Carrying Qut
the Invention] 16 : insulating gasket

17 : positive electrode terminal of battery

18 : peripheral portion of metal substrate

19 : electrode opening

19a : electrode opening

V1 : safety valve

P : generated gas

A : open end portion of square-shaped battery

[Best Mode of Carrying Out the Invention]
The closing plate of a battery of the present invention is now explained
below with reference to the drawings.

(Example 1)

Fig. 1 shows an example where the closing plate of the present invention is
applied to a square-shaped battery.

As shown in Fig. 1, a closing plate 1 provided with a protection mechanism
for protecting a safety valve comprises a hexahedral terminal 17 to serve as a
positive electrode terminal, an insulating gasket 16, a protection film 10 formed in a
desired shape, a metal substrate 11, and a metal foil 12. The closing plate 1 is
formed in a rectangular shape so that it may be consistent with the configuration of
an open end portion A of the square-shaped battery.

Further, the metal substrate 11 of the closing plate 1 is provided with a
circular opening 13 for gas releasing, which constitutes a safety valve V1, at a
peripheral portion 18 thereof, and the metal foil 12 is layered-stuck to the lower
surface of the metal substrate and the protection film 10 formed in a desired shape is
attached to the upper surface of the metal substrate.



The closing plate of a battery of the present invention is now expl ai ned
below with reference to the drawi ngs. -@Exanple 1) Fig. 1 shows an
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a cylindrical shape, for example, other than the hexahedral terminal as shown in Fig.

2, as far as it does not lose the function as the terminal. The hexahedral terminal

17 to serve as a positive electrode terminal of a battery is inserted in the circular
electrode opening 19 together with the insulating gasket 16 and then calked to the
metal substrate 11 to which the metal foil 12 is layered-stuck.

(Example 2)

Fig. 3 shows another example where the closing plate of the present
invention is applied to a cylinder-shaped battery

As shown in Fig. 3, a closing plate 2 provided with a safety valve protection
mechanism comprises a cylindrical terminal 27 to serve as a positive electrode
terminal of a battery, an insulating gasket 26, a protection film 20 formed in a
desired shape, a metal substrate 21, and a metal foil 22. The closing plate 2 is
formed in a circular shape so as to be consistent with the configuration of an open
end portion B of the cylinder-shaped battery.

Further, the metal substrate 21 of the closing plate 2 is provided with a
circular opening 23 for gas releasing, which constitutes a safety valve V2, at a
peripheral portion 28 thereof and the metal foil 22 is layered-stuck to the lower
surface of the metal substrate and the protection film 20 formed in a desired shape is
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The terminal to serve as a positive electrode terminal of a battery may have
a hexahedral shape, for example, other than the cylindrical terminal as shown in Fig.
4, as far as it does not lose the function as a terminal. The hexahedral terminal 27
to serve as a positive electrode terminal of a battery is inserted in the circular
electrode opening 29 together with the insulating gasket 26 and then calked to the
metal substrate 21 to which the metal foil 22 is layered-stuck.

In such construction as above mentioned, even if any impact is erroneously
applied to the closing plate 1 when the battery is handled in common manners, for
instance, at the time of assembling the closing plate 1 of the example 1 into a battery
to complete a closed battery as a final product, or when a user loads the battery of
the example 1 into an electronic device, the protection film 14 will absorb the impact
so that the safety valve V1 can be free from damage. Further, since the exposed
portion of the metal foil 12 in the opening 13 for gas releasing, which constitutes the
safety valve V1, is never touched directly because of the provision of the protection
film, it is possible to beforehand protect this exposed portion of the metal foil 12 from
breaking. The protection film also prevent a foreign matter from entering into the
circular opening 13 for gas releasing which constitutes the safety valve V1 so that the
function of the safety valve V1 can be free from damage. Further, since the exposed




el ectrode opening 29 together with the insul ating gasket 26. The safety
val ve V2 conprises an opening 23 for gas +eleasing which is pierced through
the netal substrate 21, and a portion of the netal foil 22 which is exposed
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whi ch provi desAara filar nsable for ithe profection fdnobf the present invention, any resin
generally available can be used, irrespective of the type of the resin. In particular,
the following resins may preferably be used in view of the adhesion to the metal
substrate.

Namely, one resin selected from the group including polyethylene resin,
polypropylene resin, polyester resin, polyamide resin, polycarbonate resin, polyvinyl
chloride resin, polyvinylidene chloride resin, and acryl resin may be wused.
Otherwise, a copolymer resin composed of two or more than two resins selected from
the above mentioned group, or a compound resin blended with two or more than two
resins selected from the above mentioned group may be used.

If such resin is insufficient in the adhesion to the metal substrate, another
step will be required. That is, a thermosetting adhesive such as phenol-epoxy group
adhesive may be applied to the surface of the metal substrate and then the resin film
is laid on it, or the thermosetting adhesive may be applied to one surface side of the
resin film to be bonded to the metal substrate in advance.

The thickness of the resin film may preferably be 5 to 50 z m in general
and more preferably 10 to 25 x m.



the battery. . On the other hand, as shown in Fig. 5, if the case
occurs thdt the electrolyte of the battery is deconposed to generate a gas
due to overcharging of the battery or the like, the generated gas will fill
the container of the battery whereby the internal pressure thereof will be
el evated. The el evated internal pressure will be propagated to the netal
foi | 12[industrialoAnplicahilitylt he closing plate 1 of the battery. Since the

netal foil 12 'ﬁccbﬁﬁﬁ aqd- ﬁie%s&x?t irﬂ)%n'ti%leh c‘ib&ﬁﬁécp&a&f oﬂ Q‘ba’ﬁﬁtr |co§iﬂi§§ersaé €
11 and consfitutes the | os [ a 1 {ogether w.t BL e net Pstrate
11, andMs¥ sebswﬁf@wwerd Wil 8 5atate V@i@n abadergtherahpor wherein
squar e- %W@ﬁoﬁ?%f the' s vﬁl%oﬁ esbhi&rdd By aOfel dthel Eﬁblé ﬁie'ané%f' di)pllﬁﬂg a

B ner ar BEotgEon Yila to bepmietah Fubstastene the clpsihe: pUPhe ThVA! dois pygsible to
def or mﬁr&ﬂﬂé'sﬁ@hrﬂé&ﬁé‘%ateaéf 8 tery taphble @fxl)% edtﬁigaﬁke shidty SRRRY agmsgas

(P) outside so internal pressure can he re
time, siABackfe vgabttiaefb%t freYenteon n dbersalhg vahigumay; Ret ( eutton 5

in advaﬂﬁﬁlagbh @¢En 116 thedIREng plateCor Thd Patte?p shffedd anhi?nﬂéb‘ﬂgtﬁfe ko leBrfibién 14
is raise gn thf pressure of t he geogerateg}1 as. W t he fulcrugég rtlon
15 he aopsh sfor dnffancenat sheduae of Asempling thesipsing Riate f C

subst r agRsdd bh‘e‘te@ﬁtoxo%bﬁ tspﬁsétqows thebagtkARHiteindélettrenitodevice.

filmusable for the protection filmof the present invention, any reS|n
general ly avail able can be used, irrespective of the type of the resin. In
particular, the foll ow ng resins may preferably be used in view of the
adhesion to the netal substrate. Nanely, one resin selected from
t he group including polyethylene resin, polypropyl ene resin, polyester
resin, polyamde resin, polycarbonate resin, polyvinyl chloride resin,

pol yvinyli dene chloride resin, and acryl resin may be used. O herw se, a

copol ymer resin conposed of two or nore than two resins selected fromthe
above nentioned group, or a conpound resin blended with two or nore than

two resins selected fromthe above nentioned group may be used. | f
such resin is insufficient in the adhesion to the netal substrate, another
step will be required. That is, a thernosetting adhesive such as

phenol - epoxy group adhesive may be applied to the surface of the netal
substrate and then the resin filmis laid on it, or the thernosetting
adhesi ve may be applied to one surface side of the resin filmto be bonded
to the netal substrate in advance. The thickness of the resin film
may preferably be 5 to 50 [err] min general and nore preferably 10 to 25
[err] m



-7 - [1ndustrial Applicability] According to the present
invention,” a closing plate of a battery8onprises a metal substrate
provided with a safety valve at a peripheral portion thereof, wherein
protect [CRimg] the safety valve is achieved by a relatively sinple means of
applying a protection filmto the netal substrate of the closing plate.
Thus, it is possible to provide such closing plate of a battery capabl e of
prot ecti ng, Ahgosiak PliteVdH &/ Ba8#y, HSdurtARAR whRh 8 Frotded Wit Ala PrA¥ENG Alln.
mechani sm of the Safety valve rfay not suffer danage, even iIf e closlng
plate or the battery suffers any inpact due to conmmon m shandling, for

i nstance, 2t Atdlésihg PRatefof S BSEBNY AebobdigigClot3hind 10 WHeBeinCsH8 rﬁi“h?écﬁoﬁ fln? &

battery, or. en.a user. | oads the battery into an electroni ¢ device.
8- [ cPrevided with a utindvagee) ate of a battery, a surface of which is
provided with a protection film 2. Aclosing plate of a battery

according,to,claiml1, wherein said protection filmis provided with_a cut
in advance. A %ﬁmapéms@% lbarf_m- CMDEISHAE @énytaé@%ﬁtr@te}ga metal ﬁni which 1s
subst r alfered-8hick té thle WwWerNsinFat e REd Shegdl SibsthRe! QWA" aSprdtadsorPfilapi d
metal su s%é%i)gp nduaH rotection fi.lmattached to the upper .surface of,

r

said mef e SPEACRIH S hmgtal fulstratg orovided at ¢udr 1
usi ng aadvaxsdeng pl ate according to any of clainms 1 to 3.

4. Abattery using a closing plate according to any of claims 1 to 3.



