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A Safety Valve for Battery

Field of the Invention

This present invention relates to the filed of battery, and more particularly to a safety

valve for battery.

Background of the Invention

A secondary battery, such as a lithium ion battery, during the production and
application, a great quantity of gases may be produced inside of the battery, if not
discharged immediately, the battery may be swelled, and even exploded. Thus the battery
must be provided with an explosion-proof device, such as a safety valve installed on a
cover plate of the battery.

At present, a safety valve for battery mainly consists of a valve body and a valve core
which is located in the valve body, an exhaust opening is formed in the valve body, the
valve core closes a discharging hole in the cover plate of the battery. When a great
quantity of gases is generated inside of the battery and a high pressure is formed in the
same, the high pressure gases may burst the valve core, and pass through the discharging
hole in the cover plate of the battery, and then be discharged from the exhaust opening in
the valve body, so as to ensure the safety of the battery.

In order to reuse the safety valve on the battery, a recoverable safety valve for battery
has been designed, that is, using a spring or a elastic metal sheet to elastically fix the valve
core in the valve body, or using a elastic material to make the valve core, so that after the
high pressure gases in the battery burst the valve core and be discharged from the exhaust
opening in the valve body, the pressure inside of the valve body and battery is reduced, and
under the action of elasticity, the valve core may automatically return to the position where
the discharging hole in the cover plate of the battery may be closed by the valve core, thus
the battery and the safety valve may continue to work.

However, in the recoverable safety valve for battery, when the valve core returns to
its initial position, since under the action of the high pressure gases, the valve core may
move transversely in the valve body, thus, the valve core can’t accurately return to its
initial position to close the discharging hole in the cover plate of the battery, thus the air

tightness of the battery can’t be guaranteed, the working performance of the battery shall
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be adversely influenced.

Summary of the Invention

This invention aims to provide a safety valve for battery with an accurately
positioned valve core, suitable for repetitive operation and with a simple structure.

The safety valve for battery according to the present invention comprises a valve
body fixed on a cover plate of a battery and covering a discharging hole in the cover plate
of the battery, the valve body is formed with an exhaust opening which is communicated
with an internal space of the valve body, and a valve core elastically held between a top
cover of the valve body and the cover plate of the battery, wherein a plurality of columns
are arranged at intervals along a circumference of a gap between a side wall of the valve
core and an inner wall of the valve body, a cavity defined by every two adjacent columns,
the side wall of the valve core and the inner wall of the valve body forms as a side exhaust
slot which is communicated with the exhaust opening in the valve body.

The advantages of this invention: (1) the column structure between the inner wall of
the valve body and the side wall of the valve core ensures that the valve core can be
properly positioned between the top cover of the valve body and the cover plate of the
battery; (2) since the valve core is made of elastic material and has a simple structure,
under the action of gas pressure the valve core may accurately restore to its original state,
that is, return to the position where the discharging hole in the cover plate of the battery
may be closed by the valve core, so that the safety valve for battery can be used repeatedly;
(3) with an annular protrusion arranged around the discharging hole in the cover plate of
the battery, it may not only assist to position the valve core, but also ensure that the
discharging hole in the cover plate of the battery can not be completely closed by the valve
core, thus, when the valve core is pressed upward under the action of high pressure gases,

the gas may easily escape from an gap between the annular protrusion and the valve core.

Brief Description of the Drawings

Fig.1 is a schematic top view of the safety valve for battery according to the first
embodiment of the present invention.

Fig.2 is a sectional view taken along line A-A in Fig.1.

Fig.3 is a schematic sectional view of the safety valve for battery according to the

second embodiment of the present invention.
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Fig.4 is a schematic perspective view of the valve body of the safety valve for battery
according to the second embodiment of the present invention.
Detailed Description of the Embodiments

This invention will be further described in the following in combination with the
drawings.

Referring to Fig.1 and Fig.2, the safety valve for battery according to the present
invention comprises a valve body 1 and a valve core 2.  Wherein the valve body 1 covers
a discharging hole 9 in a cover plate 4 of the battery, and the valve body 1 and the cover
plate 4 of the battery may be connected with each other by a various of connecting
manners which are known to those skilled in the art, such as welding, adhering, and screw
fastening etc. The valve body 1 is formed with an exhaust opening 3 in a top cover 11
thereof, which is communicated with an internal space of the valve body 1, preferably, the
exhaust opening 3 is located at the center of the top cover 11 of the valve body 1. The
valve core 2 is elastically arranged between the top cover 11 of the valve body 1 and the
cover plate 4 of the battery, and the bottom of the valve core 2 closes the discharging hole
9. A plurality of columns 6 are arranged at intervals along a circumference of a gap
between a side wall of the valve core 2 and an inner wall of the valve body 1. A cavity
defined by every two adjacent columns 6, the side wall of the valve core 2, and the inner
wall of the valve body 1 forms as a side exhaust slot 7 which is communicated with the
exhaust opening 3 in the valve body 1. Preferably, an upper exhaust groove 8 which is
located between every two adjacent columns 6 is formed at the top of the valve core 2.
The communication between the side exhaust slot 7 and the exhaust opening 3 in the valve
body 1 may be realized through the upper exhaust groove 8.

Preferably, the valve core 2 is made of elastic material (such as rubber or plastics).
The top of the valve core 2 presses against the top cover 11 of the valve body 1, and the
bottom of the valve core 2 tightly contacts with an annular protrusion 5 formed on the
cover plate 4 of the battery. The annular protrusion 5 is arranged around the discharging
hole 9 in the cover plate 4 of the battery.

The valve body 1 and the valve core 2 may be of various matched shapes, such as
cylinder, prismoid etc., preferably both the valve body 1 and the valve core 2 are in shape
of cylinder.

The columns 6 may be integral with the valve core 2 or be attached on the inner wall

of the valve body 1. The quantity of the columns 6 may be determined as necessary,
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preferably, is 3 to 6.

In the case that the columns 6 are integral with the valve core 2, the height of the
column 6 is 50-90% of that of the valve core 2, and its thickness is 2-15% of the diameter
of the valve core 2, and its width is 5-15% of the perimeter of the valve core 2. The
height of the annular protrusion 5 is 0.13-1.5mm. The depth of the upper exhaust groove
8 is 10-20% of the height of the valve core 2, and its width is 2-15% of the perimeter of the
valve core 2.

In the case that the columns 6 are attached on the inner wall of the valve body 1, the
height of the column 6 equals to that of the valve body 1, and the thickness of the column 6
is 2-15% of the inner diameter of the valve body 1, and its width is 5-15% of the perimeter
of the inner wall of the valve body 1. The height of the annular protrusion 5 is 0.1-1mm.
The depth of the upper exhaust groove 8 is 10-20% of the height of the valve core 2, and
its width is 2-15% of the perimeter of the valve core 2.

In the following, the operating process of the safety valve for battery according to the
present invention will be described.

When the battery is under normal operating conditions, the valve core 2 is in its
original state, that is, the bottom of the valve core 2 tightly contacts with the annular
protrusion 5 formed on the cover plate 4 of the battery, and thus the discharging hole 9 in
the cover plate 4 of the battery is closed. The columns 6 are arranged between the side
wall of the valve core 2 and the inner wall of the valve body 1, so as to properly position
the valve core 2 inside of the valve body 1.

When the battery suffers an external compression or its operating temperature is very
high, a great quantity of gas will be generated inside of the battery and producing a high
pressure. The high pressure gas may lift the bottom of the valve core 2, so that the valve
core 2 is compressed upwardly. Thus a gap is formed between the bottom of the valve
core 2 and the annular protrusion 5, and the gas generated in the battery will be discharged
out of the battery through the discharging hole 9 in the cover plate 4 of the battery, the side
exhaust slot 7, the upper exhaust groove 8, and the exhaust opening 3 in the valve body 1
in turn. Therefore the pressure inside of the battery will be gradually reduced to the
normal state. At this moment, the valve core 2 will release itself elastic force to ensure
that the bottom of the valve core 2 can accurately restore to its original position to tightly
contact with the annular protrusion 5. Thus the discharging hole 9 in the cover plate 4 of

the battery will be properly sealed again, and the battery will restore to its normal operating
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conditions.

The safety valve for battery according to one embodiment of the present invention is
shown as Fig.1 and Fig.2. Both the valve body 1 and the valve core 2 are in shape of
cylinder, and the inner wall of the valve body 1 is smooth. Three columns 6 are integral
with the valve core 2, and said three columns 6 are uniformly distributed on the side wall
of the valve core 2. In order to ensure the strength of the valve core 2 and the exhaust
efficiency, the height of the column 6 is 50-90% (preferred as 70%) of the height of the
valve core 2, and its thickness is 2-15% (preferred as 8%) of the diameter of the valve core
2, and its width is 5-15% (preferred as 10%) of the perimeter of the valve core 2. The
height of the annular protrusion 5 is 0.13-1.5mm (preferred as 0.8mm). The depth of the
upper exhaust groove 8 is 10-20% (preferred as 15%) of the height of the valve core 2, and
its width is 2-15% (preferred as 8%) of the perimeter of the valve core 2.

The safety valve for battery according to another embodiment of the present
invention is shown as Fig.3 and Fig.4. Both the valve body 1 and the valve core 2 are in
shape of cylinder, and the side wall of the valve core 2 is smooth. Four columns 6 are
uniformly attached on the inner wall of the valve body 1. At this moment, the height of
the column 6 equals to that of the valve body 1, the thickness of the column 6 is 2-15%
(preferred as 8%) of the inner diameter of the valve body 1, and its width is 5-15%
(preferred as 10%) of the perimeter of the inner wall of the valve body 1. The height of
the annular protrusion 5 is 0.1-Imm (preferred as 0.5mm). The depth of the upper
exhaust groove 8 1s 10-20% (preferred as 15%) of the height of the valve core 2, and its
width is 2-15% (preferred as 8%) of the perimeter of the valve core 2.
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Claims

1. A safety valve for battery, comprising a valve body fixed on a cover plate of a battery
and covering a discharging hole in the cover plate of the battery, wherein the valve body is
formed with an exhaust opening which is communicated with an internal space of the valve
body; and a valve core elastically held between a top cover of the valve body and the cover
plate of the battery, characterized in that, a plurality of columns are arranged at intervals
along a circumference of a gap between a side wall of the valve core and an inner wall of
the valve body, a cavity defined by every two adjacent columns, the side wall of the valve
core and the inner wall of the valve body forms as a side exhaust slot which is

communicated with the exhaust opening in the valve body.

2. The safety valve for battery as claimed in claim 1, wherein the valve core is made of
elastic material, the top of the valve core presses against the top cover of the valve body,
and the bottom of the valve core tightly contacts with an annular protrusion formed on the
cover plate of the battery, the annular protrusion is arranged around the discharging hole in

the cover plate of the battery.

3. The safety valve for battery as claimed in claim 1, wherein the exhaust opening is
located at the center of the top cover of the valve body, an upper exhaust groove which is
located between every two adjacent columns is formed at the top of the valve core, for

communicating the side exhaust slot with the exhaust opening.

4. The safety valve for battery as claimed in claim 3, wherein the depth of the upper
exhaust groove is 10-20% of the height of the valve core, and its width is 2-15% of the

perimeter of the valve core.

5. The safety valve for battery as claimed in claim 1, wherein both the valve body and

the valve core are in shape of cylinder.

6.  The safety valve for battery as claimed in any one of claims 1 to 5, wherein the

columns are integral with the valve core.
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7. The safety valve for battery as claimed in claim 6, wherein the height of the column
is 50-90% of the height of the valve core, and its thickness is 2-15% of the diameter of the
valve core, and its width is 5-15% of the perimeter of the valve core; and the height of the

annular protrusion is 0.13-1.5mm.

8.  The safety valve for battery as claimed in any one of claims 1 to 5, wherein the

columns are attached on the inner wall of the valve body.

9.  The safety valve for battery as claimed in claim 8, wherein the height of the column
equals to that of the valve body, the thickness of the column is 2-15% of the inner diameter
of the valve body, and its width is 5-15% of the perimeter of the inner wall of the valve

body, and the height of the annular protrusion is 0.1-1mm.

10. The safety valve for battery as claimed in claim 1, wherein the quantity of the

columns is 3 to 6.
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