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HOUSING ASSEMBLY AND BATTERY MODULE COMPRISING THE SAME

CROSS-REFERENCE TO RELATED APPLICATION
This application claims priority to and benefits of Chinese Patent Application Serial No.
201420152055.X, filed with the State Intellectual Performance Office of P. R. China on March 31,

2014, the entire contents of which are incorporated herein by reference.

FIELD
Embodiments of the present disclosure relates to the field of battery, more particularly to a

housing assembly and a battery module comprising the same.

BACKGROUND

The statements in this section merely provide background information related to the present
disclosure and may not constitute prior art.

Commonly, housing assembly for battery module has low adaptability, so that the housing
assembly must be designed in different forms to fit different combinations of the batteries in

production, so that the manufacturing cost is increased.

SUMMARY

This summary is provided to introduce a selection of concepts in a simplified form that are
further described below in the Detailed Description. This summary is not intended to identify key
features or essential features of the claimed subject matter, nor is it intended to be used as an aid in
determining the scope of the claimed subject matter.

Embodiments of the present disclosure seek to solve at least one of the problems existing in
the prior art to at least some extent.

Embodiments of a first broad aspect of the present disclosure provide a housing assembly for
a battery module. The housing assembly according to embodiments of the present disclosure
includes: a plurality of brackets, disposed side by side in the front-rear direction and connected by
a snap, and each two adjacent brackets defining a space for receiving the battery; a plurality of
copper bars, disposed vertically on the brackets, and having a through-hole adapted for an

extension of an electrode of the battery; and a plurality of insulating frames, disposed on the
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copper bars to cover the electrodes of the batteries. The insulating frame is connected with the
bracket by a snap and an extension direction as same as that of the copper bar

Embodiments of a second broad aspect of the present disclosure further provide a battery
module including the above-identified housing assembly and batteries received in the housing
assembly.

With the flexible combination of the brackets to fix the batteries, the copper bars connected
with the electrodes, and the insulating frames covering and protecting the electrodes, the battery
module may be combined according to the needs, which has the advantageous of simple structure,
easy operation, high adaptability, low manufacturing cost and modular design is implemented to
the battery module.

Additional aspects and advantages of embodiments of present disclosure will be given in part
in the following descriptions, become apparent in part from the following descriptions, or be

learned from the practice of the embodiments of the present disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects and advantages of the disclosure will become apparent and more
readily appreciated from the following descriptions taken in conjunction with the drawings, in
which:

Fig. 1 is a schematic exploded view of a battery module according to an embodiment of the
present disclosure;

Fig. 2 is an enlarged schematic view of the part A indicated in Fig. 1 according to an
embodiment of the present disclosure;

Fig. 3 is an enlarged schematic view of the part B indicated in Fig. 1 according to an
embodiment of the present disclosure;

Fig. 4 is a perspective view of a battery module according to an embodiment of the present
disclosure;

Fig. 5 is a front view of a battery module indicated in Fig. 4 according to an embodiment of
the present disclosure;

Fig. 6 1s a top view of a battery module indicated in Fig. 5 according to an embodiment of the
present disclosure; and

Fig. 7 is a left view of a battery module indicated in Fig. 5 according to an embodiment of the
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present disclosure.

DETAILED DESCRIPTION

Reference will be made in detail to embodiments of the present disclosure. The embodiments
described herein with reference to drawings are explanatory, illustrative, and used to generally
understand the present disclosure. The embodiments shall not be construed to limit the present
disclosure. The same or similar elements and the elements having same or similar functions are
denoted by like reference numerals throughout the descriptions.

In the specification, it should be understood that, the terms such as “central”, “longitudinal”,

33

“lateral”, “width”, “thickness”, “above”, “below”, “front”, “rear”, “right”, “left”, “vertical”,
“horizontal”, “top”, “bottom”, “inner”, “outer”, “clockwise”, “counter-clockwise” should be
construed to refer to the orientation as then described or as shown in the drawings. These terms are
merely for convenience and concision of description and do not alone indicate or imply that the
device or element referred to must have a particular orientation. Thus, it cannot be understood to
limit the present disclosure.

In addition, terms such as "first" and "second" are used herein for purposes of description and
are not intended to indicate or imply relative importance or significance or impliedly indicate
quantity of the technical feature referred to. Thus, the feature defined with “first” and “second”
may comprise one or more this feature. In the description of the present disclosure, “a plurality of”
means two or more than two this features, unless specified otherwise.

In the present disclosure, unless specified or limited otherwise, the terms “mounted,”
“connected,” “coupled,” “fixed” and the like are used broadly, and may be, for example, fixed
connections, detachable connections, or integral connections; may also be mechanical or electrical
connections; may also be direct connections or indirect connections via intervening structures;
may also be inner communications of two elements, which can be understood by those skilled in
the art according to specific situations.

In the present disclosure, unless specified or limited otherwise, a structure in which a first
feature is “on” or “below” a second feature may include an embodiment in which the first feature
is in direct contact with the second feature, and may also include an embodiment in which the first
feature and the second feature are not in direct contact with each other, but are contacted via an

bR INTS

additional feature formed therebetween. Furthermore, a first feature “on,” “above,” or “on top of”
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a second feature may include an embodiment in which the first feature is right or obliquely “on,”
“above,” or “on top of” the second feature, or just means that the first feature is at a height higher

PR INTS

than that of the second feature; while a first feature “below,” “under,” or “on bottom of” a second
feature may include an embodiment in which the first feature is right or obliquely “below,”
“under,” or “on bottom of” the second feature, or just means that the first feature is at a height
lower than that of the second feature.

As shown in Figs.1-7, in one embodiment, a housing assembly 200 for a battery module is
provided. The housing assembly 200 may include: a plurality of brackets 1, a plurality of copper
bars 2 and a plurality of insulating frames 3.

In some embodiments, two adjacent brackets 1 define a space for receiving the battery 100.
As shown in Fig.1, each battery 100 is configured as substantially cubic shape, and each bracket 1
is configured as substantially rectangular frame. The bracket 1 includes a top plate 111, a base
plate 112, a left side plate 113, and a right side plate 114. The top plate 111 and the base plate 112
are adapted to support the battery 100 in an up-down direction. The left side plate 113 and the right
side plate 114 are adapted to support the battery 100 in the left-right direction. By the supporting
function of the top plate 111, the base plate 112, the left side plate 113 and the right side plate 114,
the battery 100 is fixed in the bracket 1. Thereby, the battery 100 is fixedly fixed by two adjacent
frames along the front-rear direction. Each two adjacent brackets 1 define a space for receiving the
battery 100.

In some embodiments, each bracket 1 may fix two batteries 100 together, and each of the two
batteries is fixed on the front and rear side of the bracket 1 respectively. At this time, the width of
the bracket 1 in the front-rear direction is substantially equal to the width of the battery 100.

In some embodiments, the bracket further includes a bracket separator 115 disposed on a
longitudinal center plane of the bracket 1. The bracket separator 115 may extend upwardly from a
longitudinal center line of the base plate 112, or extend downwardly from a longitudinal center line
of the top plate 111, whereby the bracket 1 is separated into front part and rear part by the bracket
separator 115.

The sizes of the width of front part and rear part of the bracket in the front-rear direction are
substantially equal to the thickness of the battery 100, and substantially equal to the one-half of
thickness of the battery 100 respectively. In this way, the battery 100 fixed by the bracket 1 and

separated by the bracket separator 115, so that avoid the problems of expansion extrusion or
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temperature rise due to the battery 100 generating heat during operation, which my also effectively
extend the life of the battery 100.

In some embodiments, the brackets 1 are disposed side by side in the front-rear direction and
connected by a snap. As shown in Fig.2, the plurality of brackets 1 are disposed side by side in the
front-rear direction and each two adjacent brackets 1 define a space for receiving the battery 100,
and each two adjacent brackets are connected by the a snap. In some embodiments, the snap may
configured as a snap-fit structure including a positioning projection 122 and a positioning hole 124.
The positioning projection 122 and the positioning hole 124 are matched with each other. In some
embodiments, the positioning projection 122 and the positioning hole 124 may be left-right
symmetrically disposed on the left side plate 113 and the right side plate 114 respectively to
improve the strength of the adjacent brackets 1. In the following, the embodiment is described
with the example that the positioning projection 122 and the positioning hole 124 are disposed on
the left side plate 113. Certainly, the structure of the snap is not limited thereto.

In some embodiments, as shown in Fig. 2, a stopper 123 is disposed on the upper part and the
lower part of the left side plate 113 respectively. The shape of the stopper is configured as a
substantially trapezoid, and the stopper is formed by extending from the front end of the left side
plate 113. Accordingly, a stopper groove 121 is disposed on the upper part and the lower part of
the left side plate 113 respectively. In some embodiments, the shape of the stopper groove 121 is
configured as substantially rectangle, and the stopper groove 121 is formed by forward concaving
from the rear end of the left side plate 113, and the outer side of the stopper groove 121 is opened.
Each stopper 123 of the bracket 1 is adapted to fit with the stopper groove 121 of the bracket 1
disposed next by it. In some embodiments, the positioning hole 124 penetrates the stopper 123 in
the front-rear direction, and the positioning projection 122 is disposed on the stopper groove 121.
The positioning projection 122 is protruded from the left of the stopper groove 121 and matched
with the positioning hole 124 to form the snap connection. When the positioning projection 122 of
the bracket 1 is snapped with the positioning hole 124 of the adjacent bracket 1, the brackets 1 are
sequentially connected together along the front-rear direction.

In some embodiments, the copper bar is disposed vertically on the bracket, and the copper bar
has a through-hole adapted for an extension of an electrode of the battery 100. As shown in Fig. 2,
the electrode includes a positive electrode 101and a negative electrode 102. The positive electrode

101 and the negative electrode 102 are disposed on each left and right ends of the top of the battery
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100 respectively. Each top plate 111 has an electrode hole 131 formed thereon, and the electrode
hole 131 is adapted to receive the positive electrode 101 or the negative electrode 102. The
position of electrode hole 131 and the positive electrode 101 or the negative electrode 102 are
aligned, so that the positive electrode 101 and the negative electrode 102 may protrude through the
top plate 111, and the copper bar 2 is mounted horizontally on the bracket] and located over the
electrode. Each copper bar has the through-hole adapted for an extension of an electrode of the
battery 100, which my ensure that the electrode may pass through the corresponding through-hole
and fitted in the copper bar 2, in this way, the positive electrode 101 and the negative electrode 102
of the batteries may be connected in parallel or in series to form a electrical connection. As shown
in Fig.1, the through-hole including a first through-hole 212 for matching with the positive
electrode 101, and a second through-hole 211 for matching with the negative electrode 102. In
some embodiments, the first through-hole 212 is configured as a square through-hole, and the
second through-hole 211 is configured as an oblong through-hole. In addition, the top of the
bracket may further include a copper bar position groove 132. The copper bar position groove 132
is configured to stably and securely fix the copper bar to the top of the bracket].

In some embodiments, as shown in Fig.1, a plurality of the battery 100 are disposed in the
left-right direction, and a plurality of the battery 100 are also disposed in the front-rear direction,
to form a row of the battery 100. Rows of the batteries 100 are disposed sequentially in the
left-right direction to constitute a battery module 1000. The battery module 1000 has a plurality of
rows of the electrodes extending in the front-rear direction, and rows of the electrodes are parallel
to each other in the left-right direction. The top of the bracket 1 may set rows of the copper bars 2
extending along the front-rear direction, and the rows of the copper bars 2 may be parallel
respectively in the left-right direction, so that to ensure the electrode may pass through the
corresponding through-hole of the copper bar 2. In some embodiments, each row of copper bars
may include only one copper bar 1, and the copper bar 1 extends along the left-right direction. In
some embodiments, a row of the copper bars may include more than one copper bars, and the
copper bars are arranged sequentially side by side in the front-rear direction.

In some embodiments, a plurality of insulating frames 3 are disposed on the copper bars 2 to
cover the electrodes of the batteries 100. The insulating frame 3 is connected with the bracket 1 by
a snap, and extending directions of the insulating frame 3 and the copper bar 2 are the same. As

shown in Fig.1 and Fig. 4, the insulating frame 3 is horizontally mounted on the copper bar 2.
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Each row of the insulating frame 3 are arranged in parallel in the left-right direction and extended
in the front-rear direction, so that the insulating frames 3 may cover the copper bars 2 to cover the
corresponding electrodes. It can avoid the unintentional disconnection or shorting problems when
the electrodes are connected in series or in parallel. In some embodiments, the insulating frame 3
may fix with the bracket 1 by a snap. In some embodiments, the snap may include a fist tab 31 and
a first hole 161, and a second tab 32 and a second hole 171. In some embodiments, each row of
insulating frames may include one insulating frame 3, and the insulating frame 3 extends along the
left-right direction. In some embodiments, a row of the insulating frames 3 may include more than
one insulating frames 3, and the insulating frames 3 are arranged sequentially side by side in the
front-rear direction.

In some embodiments, a housing assembly 200 for the battery module 100 is provided. The
housing assembly 200 may fix the batteries 100 by brackets, and the copper bars 2 are connected
with the electrodes of the batteries 100, and the insulating frames cover the electrodes of the
batteries 100, which may flexibly combine the battery module 1000 according to the needs,
therefore, it has the advantages of simple structure and easy operation, and the battery module
1000 may be implemented to modular design, and has the advantages of high applicability and low
production costs.

In some embodiments, the brackets 1 include a front bracket 14 disposed on the mostfront
side of the brackets and a rear bracket 15 disposed on the mostrear side of the brackets 1.The front
bracket 14 has two front fixing blocks 141 located at the front side of the front bracket 14, and the
rear bracket 15 has two rear fixing blocks 151 located at the rear side of the rear bracket. The two
front fixing blocks 141 and the two rear fixing blocks 151 are corresponding to each other in the
front-rear direction. As shown in Fig. 1 and Fig. 2, the front bracket 14 is disposed on the
mostfront side of the battery module 1000, and the front fixing block 141 is disposed on the left
side and the right side of the top of the front bracket 14, respectively. The front fixing block 141 is
horizontally extended forward from the front side of the front bracket 14. The rear bracket 14 is
disposed on the mostrear side of the battery module 1000, and the rear fixing block 151 is disposed
on the left side and the right side of the top of the rear bracket 15, respectively. The rear fixing
block 151 is horizontally extended rearward from the rear side of the rear bracket 15.The two front
fixing blocks 141 and the two rear fixing blocks 151 are left-right symmetrical and front-rear

symmetrical.
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In some embodiments, the copper bars 2 include a left copper bar 2 disposed on the mostleft
side of the copper bars 2 and a right copper bar 2 disposed on the mostright side of the copper bars
2. The front side of the left copper bar and the front side of the right copper bar are disposed on the
two front fixing blocks 141 respectively. The rear side of the left copper bar 2 and the front side of
the right copper bar 2 are disposed on the two rear fixing blocks 151 respectively. As shown in Fig.
1, Fig. 2 and Fig. 4, the left copper bar 2 is dispose on the mostleft side of the battery module 1000,
and the front end of the left copper bar 2 extends forward and locates on the left side of the front
fixing block 141 of the front bracket 14.The rear end of the left copper bar 2 extends rearward and
locates on the left side of the rear fixing block 151 of the rear bracket 15. The right copper bar 2 is
dispose on the mostright side of the battery module 1000, and the front end of the right copper bar
2 extends forward and locates on the right side of the front fixing block 141 of the front bracket
14.The rear end of the right copper bar 2 extends rearward and locates on the right side of the rear
fixing block 151 of the rear bracket 15. Thus, the anode and the cathode directions of the battery
module 1000 may be adjusted by adjusting the connection manner of the copper bars 2 and the
anode and the cathode direction of the battery 100 according to the needs, to facilitate the
connection between the battery modules 1000.

In some embodiments, each of the front fixing block 141 and the rear fixing block 151 has a
flat upper surface 152. A supporting part 22 is disposed on the front end and the rear end of the left
copper bar 2 and the front end and the rear end of the right copper bar 2 respectively to match with
the flat upper surface 152. As shown in Fig. 2, the shape of each flat upper surface 152 is
configured as a substantially rectangle, and the flat upper surface 152 is formed with a mounting
groove concaving downwardly. And two first through holes 153 are formed on the mounting
groove along an up-down direction. The shape of the supporting part 22 is configured as a
substantially rectangle, and the shape of the supporting part 22 is matched with the shape of the
mounting groove. Two second through holes 221 is formed on the supporting part 22 along the
up-down direction. The second through holes 221 are in one to one correspondence with the first
through hole 153, so that when the supporting part 22 is matched with the flat upper surface 152,
the through hole 221 is correspondence with the first through hole 153 one by one in the up and
down direction.

In some embodiments, as shown in Fig.1, two adjacent copper bars 2 in the front-rear

direction of remaining copper bars 2 between the left copper bars and the right copper bars are
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connected by a first connecting portion 23 . In some embodiments, the electrodes of the adjacent
batteries are disposed closely, and the copper bars over the electrodes are also disposed closely,
with the first connecting portion 23, the adjacent copper bars are connected, which may facilitate
the mounting of the copper bars and improve the assemble efficiency. In some embodiments, the
shape of the first connecting portion 23 is configured as an inverted U, and the first connecting
portion 23 extends along the left-right direction. The front end of the first connecting portion 23 is
connected with the rear end of the copper bar disposed on front side, and the rear end of the first
connecting portion 23 is connected with the front end of the copper bar 2 disposed on rear side, so
that the adjacent copper bars constitute a row of first copper bars. Certainly, two rows of the
copper bars may be connected without the first connecting portion 23, to achieve a modular design,
and then flexibly combine to the battery module 1000 of different shapes.

In some embodiments, as shown in Fig.3, in two middle copper bars arranged in a middle of
the plurality of copper bars, i.e. two adjacent copper bars between the left and right copper bars, a
copper bar block of one of the middle copper bars and a copper bar block of the other of the
middle copper bars corresponding to each other in a left-right direction are connected by a second
connecting portion 24. In some embodiments, the electrodes of the adjacent batteries are disposed
closely, and the copper bars over the electrodes are also disposed closely, with the second
connecting portion 24, the adjacent copper bars are connected, which may facilitate the mounting
of the copper bars and improve the assemble efficiency. In some embodiments, the shape of the
second connecting portion 24 is configured as an inverted U, and the second connecting portion 24
extends along the front-rear direction. The left end of the second connecting portion 24 is
connected with the right end of the copper bar disposed on left side, and the right end of the
second connecting portion 24 is connected with the left end of the copper bar 2 disposed on right
side, so that the adjacent copper bars constitute a row of second copper bars. Certainly, two rows
of the copper bars may connect without the second connecting portion 24, to achieve a modular
design, and then flexibly combine to the battery module 1000 of different shapes.

In some embodiments, a row of the insulating frames includes a plurality of insulating frames
3, and the insulating frame 3 extends along the left-right direction, and the rows of the insulating
frames is arranged apart in the left-right direction. As shown in Fig.1, the battery module 1000
includes two rows of the batteries 100 along the front-rear direction, and the batteries 100 are fixed

by a row of brackets 1 arranged along the front-rear direction. Two spaced batteries 100 in the
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left-right direction are fixed by the front side and rear side of the bracket 1. Four rows of the
electrodes are arranged on the top of the two rows of the batteries 100 along the front-rear
direction. The two rows of electrodes are arranged close to the center of the battery module 1000
in the left-right direction, and the other rows of the electrodes are arranged close to left and right
side of the battery module 1000 in the left-right direction. Three rows of the insulating frames 3
are arranged in the left-right direction to space apart the brackets 1. The insulating frames 3
disposed on the left-most side are configured to cover the row of electrodes disposed on the left
side, and the insulating frames 3 disposed on the right-most side are configured to cover the row of
electrodes disposed on the right side. The insulating frames 3 disposed between the left-most side
and right-most side are configured to cover the two middle adjacent rows of electrodes.

In some embodiments, the insulating frames 3 include a left insulating frame disposed on the
mostleft side of the insulating frames 3 and a right insulating frame disposed on the mostright side
of the insulating frames 3. A first tab 31 is disposed on the left side of the left insulating frame 3
and on the right side of the right insulating frame 3, and a first hole 161 is formed on the left side
and right side the bracket 1 respectively and configured to match with the first tab 31. In some
embodiments, a mounting base 16 is disposed on the left side and the right side of the bracket 1
respectively, and the first hole 161 is formed on the opposite side of the mounting base 16, thus,
the insulating frames 3 may be firmly secured to the bracket 1.

In some embodiments, as shown in Fig.1, the insulating frame 3 extends from the left-right
direction, and the width of the insulating frame 3 in the front-rear direction is equal to the width of
the bracket 1 in the front-rear direction. The first tab 31 is disposed on the left side of the left
insulating frame 3, and the first tab 31 projects leftward from the left end surface of the insulation
frame 3.The mounting base 16 is disposed on the left side of the bracket 1. The mounting base 16
vertically extends upward from the top of the left end of the bracket 1, and the right end surface of
the mounting table 16 is formed with the first hole 161 recessed leftward. The first hole 161 is
corresponding to the first tabs 31 and may match mutually. When the insulating frame 3 is
mounted on the bracket 1, the first tab 31 of the insulation frame 3 is inserted within the first hole
161, so that the insulating frame 3 is fixed with the bracket 1. In some embodiments, the width of
the insulation frame 3 in the front-rear direction is equal to two or three brackets 1 in the front-rear
direction, and with the matching of the first tab 31 and the first hole 161, the insulation frame

3may be connected together with the two or three brackets 1.
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In some embodiments, as shown in Fig.1 and Fig. 2, the cross section of the first tab 31 is
configured as a trapezoid or a wedge shape, and the cross section of the first hole 161 is configured
a rectangle, whereby the first tabs 31 may easily be inserted into the corresponding first hole 161,
thus the assembly efficiency is improved. Certainly, the shape, number or position of the first tabs
31 and the first hole 161 may be designed according to actual requirements. In some embodiments,
the first tab 31 is disposed on the right side of the right insulating frame 3, and the first hole 161 is
formed on the right side the bracket 1 and configured to match with the first tab 31. The matching
manner between the first tab 31 in the right side of the right insulating frame 3 and the first hole
161 formed on the left side the bracket 1 is similar with the first tab 31 in the left side and the first
hole 161 formed on the right side the bracket 1, and is not described in detail here.

In some embodiments, as shown in Fig.1, the insulating frame 3 includes a middle insulating
frame disposed between the left insulating frame and the right insulating frame. A second tab 32 is
disposed on the left side and right side of the middle insulating frame, and a second hole 171 is
formed on the bracket 1 and configured to match with the second tab 32. In some embodiments, an
extension plate 17 extends upwardly on the bracket 1 and the second hole 171 is formed on the
extension plate 17, so that the insulating frame 3 may be fixed to the bracket 1 more securely.

In some embodiments, the insulating frame 3 extends from the left-right direction, and the
width of the insulating frame 3 in the front-rear direction is equal to the width of the bracket 1 in
the front-rear direction. The second tab 32 is disposed on the left side of the left insulating frame 3,
and the second tab 32 is arranged to locate on the end away from the first tab 31. As shown in
Fig.1, the right end surface of the insulating frame 3 is provided with a locking plate 322
extending upwardly, and the second tab 32 may horizontally protrude rightward from the right
surface of the locking plate 322. The extension plate 17 is disposed on the top of the bracket 1. The
extension plate 17 extends upwardly from the right side of the left end of the bracket 1. The second
hole 171 is formed on the extension plate 17 and the second hole 171 penetrates the extension
plate 17 along the left-right direction. The second hole 171 is matched with the second tab 32.
When the insulating frame 3 is mounted on the bracket 1, the second tab 32 of the insulation frame
3 is inserted within the second hole 171, so that the insulating frame 3 is fixed with the bracket 1.
In some embodiments, the width of the insulation frame 3 in the front-rear direction is equal to two
or three brackets 1 in the left-right direction, and with the matching of the second tab 32 and the

second hole 171, the insulation frame 3may be connected together with the two or three brackets 1.
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In some embodiments, as shown in Fig.1, the cross section of the second tab 32 is configured
as a trapezoid or a wedge shape, and the cross section of the second hole 171 is configured a
rectangle, whereby the second tab 32 may easily be inserted into the corresponding second hole
171, thus the assembly efficiency is improved. Certainly, the shape, number or position of the
second tab 32 and the second hole 171 may be designed according to actual requirements. In some
embodiments, the second tab 32 is also disposed on the right side of the right insulating frame
3.The first tab 31 and the second tab 32 is located on the left and right side of the insulated frame 3
respectively. In some embodiments, the second tab 32 is also disposed on the left side and right
side of the middle insulating frame, and the second hole 171 is formed on the bracket 1 and
configured to match with the second tab 32. Each group of the matching method between the
second tab 32 and the second hole 171 is similar, and is not described in detail here.

In some embodiments, as shown in Fig.1 and Fig. 3, the surface of the extension plate 17 is
concaved downwardly to form a concave 172, and a horizontal plate 321 on a top of the second tab
32 is matched with the concave 172. The horizontal plate 321 is configured as a substantially
rectangle, and the concave 172 is configured as a substantially trapezoid. The horizontal plate 321
extends from the top of the locking plate 322 and away from the insulating frame 3, and is adapted
to fit within the concave 172 in the extension plate 17. Thereby, the connection strength between
the bracket 1 and the insulating frame 3 may be further improved.

In some embodiments, the housing assembly 200 further includes a pressure bar 4 provided
on the outside of the bracket 1 and configured to fix the bracket 1 along the front-rear direction. As
shown in Fig.1 and Fig. 5, the pressure bar 4 includes a first plate 41, a second plate 42 and a third
plate 43. The first plate 41 extends along the front-rear direction, and horizontally positioned at the
top of the brackets 1 of the battery module 1000. The second plate 42 and the third plate 43 extend
vertically and downwardly from the front and rear ends of the first plate 41 respectively. The lower
end of the second plate 42 and the third plate 43 are formed with a flange respectively. The flange
extends horizontally away from the battery module 1000, and the second plate 42 and the third
plate 43 are configured to hold the bracket 1 of the battery module 1000 in the front-rear direction,
so that the assembled brackets 1, the batteries 100, the copper bars 2 and the insulating frames 3
may be combined together to fix the battery module 1000 to the mounting body, and the
connection strength of the battery module 1000 is improved.

In some embodiments, as shown in Fig.6 and Fig. 7, the housing assembly may include more
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than one pressure bars 4, and the pressure bars 4 are spaced from each other in the left-right
direction. For example, as shown in Fig.1, there are two pressure bars 4 are provided, and three
rows of insulating frames 3 are space apart by the two pressure bars 4. The top of the bracket 1
may formed with a pressure bar mounting slot for receiving the pressure bar 4, and the pressure
bar mounting slot is disposed between two adjacent extension plates 17, whereby the pressure bar
4 may be stably and securely fixed to the top of the bracket 1.

In some embodiments, the battery module 1000 is provided. The battery module 1000
includes the housing assembly 200 described above and the battery 100 received in housing
assembly 200.

In some embodiments, the battery 100 is received in a space defined by the housing assembly
200 for receiving the battery 100, and each space receives more than one battery 100, and the
width of the bracket 1 in the front-rear direction may be widened according to the needs.
Accordingly, the assembly efficiency may be improved.

With the battery module 1000 according to an embodiment of the present disclosure, by
implementing the modular design to the housing assembly, the assemble efficiency of the battery
module 1000 is improved.

EEINNT3

Reference throughout this specification to “an embodiment,” “some embodiments,” “one

EEINNT3 EEINNT3

embodiment”, “another example,” “an example,” “a specific example,” or “some examples,”
means that a particular feature, structure, material, or characteristic described in connection with
the embodiment or example is included in at least one embodiment or example of the present

bR Y3

disclosure. Thus, the appearances of the phrases such as “in some embodiments,” “in one
embodiment”, “in an embodiment”, “in another example,” “in an example,” “in a specific
example,” or “in some examples,” in various places throughout this specification are not
necessarily referring to the same embodiment or example of the present disclosure. Furthermore,
the particular features, structures, materials, or characteristics may be combined in any suitable
manner in one or more embodiments or examples.

Although explanatory embodiments have been shown and described, it would be appreciated
by those skilled in the art that the above embodiments cannot be construed to limit the present

disclosure, and changes, alternatives, and modifications can be made in the embodiments without

departing from spirit, principles and scope of the present disclosure.
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WHAT IS CLAIMED IS:

1. Ahousing assembly for a battery module, comprising:

a plurality of brackets, disposed side by side in a front-rear direction and connected in turn by
a snap, and each two adjacent brackets defining a space for receiving the battery;

a plurality of copper bars, disposed vertically on the brackets and having a through-hole
adapted for an extension of an electrode of the battery; and

a plurality of insulating frames, disposed on the copper bars to cover the electrodes of the
batteries, wherein the insulating frame is connected with the bracket by a snap and has an

extending direction as same as that of the copper bar.

2. The housing assembly of claim 1, wherein

the plurality of brackets comprise a front bracket disposed on the mostfront side of the
brackets and a rear bracket disposed on the mostrear side of the brackets, wherein the front bracket
has two front fixing blocks located at the front side of the front bracket, and the rear bracket has
two rear fixing blocks located at the rear side of the rear bracket, the two front fixing blocks and
the two rear fixing blocks are corresponding to each other in the front-rear direction;

wherein the plurality of copper bars comprise a left copper bar disposed on the mostleft side
of the copper bars and a right copper bar disposed on the mostright side of the copper bars,
wherein the front end of the left copper bar and the front end of the right copper bar are disposed
on the two front fixing blocks respectively; and the rear end of the left copper bar and the rear end

of the right copper bar are disposed on the two rear fixing blocks respectively.

3. The housing assembly of claim 2, wherein each of the front fixing block and the rear fixing
block has a flat upper surface, a supporting part is disposed on the front end and the rear end of the
left copper bar and the front end and the rear end of the right copper bar respectively to match with

the flat upper surface.

4. The housing assembly of claim 2, wherein each of the copper bars includes a plurality of
copper bar blocks arranged side by side along the front-rear direction, wherein the supporting part

is disposed on the foremost and rearmost end of the left copper bars and the right copper bars
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respectively.

5. The housing assembly of claim 4, wherein two adjacent copper bars in the front-rear
direction of remaining copper bars between the left copper bars and the right copper bars are

connected by a first connecting portion.

6. The housing assembly of claim 5, wherein the shape of the first connecting portion is

configured as an inverted U.

7. The housing assembly of claim 5, wherein in two middle copper bars arranged in a middle
of the plurality of copper bars, two copper bar blocks corresponding to each other in a left-right

direction are connected by a second connecting portion.

8. The housing assembly of claim 7, wherein the shape of the second connecting portion is

configured as an inverted U.

9. The housing assembly of any one of claims 1-8, wherein the insulating frames comprises:

a left insulating frame disposed on the mostleft side of the insulating frames; and

a right insulating frame disposed on the mostright side of the insulating frames;

wherein a first tab is disposed on the left side of the left insulating frame and on the right side
of the right insulating frame respectively; and

wherein a first hole is formed on the left side and right side of the bracket respectively and

configured to match with the first tab.

10. The housing assembly of claim 9, wherein a mounting base is disposed on the left side
and the right side of the bracket respectively, and the first hole is formed on an opposite side of the

mounting base.

11. The housing assembly of claim 9, wherein the cross section of the first tab is configured

as a trapezoid or a wedge shape.



10

15

20

25

WO 2015/149683 PCT/CN2015/075499
16

12. The housing assembly of claim 9, wherein the insulating frame comprises a middle
insulating frame disposed between the left insulating frame and the right insulating frame;

wherein a second tab is disposed on the left side and right side of the middle insulating frame;
and

wherein a second hole is formed on at least one of the brackets and configured to match with

the second tab.

13. The housing assembly of claim 12, wherein an extension plate extends upwardly on the

bracket and the second hole is formed on the extension plate.
14. The housing assembly of claim 13, wherein each bracket is formed with the second hole.
15. The housing assembly of claim 13, wherein the surface of the extension plate is concaved
downwardly to form a concave, and a horizontal plate on a top of the second tab is matched with

the concave.

16. The housing assembly of claim 1, further comprising a pressure bar provided on the

outside of the bracket and configured to fix the bracket along the front-rear direction.
17. A battery module, comprising:
the housing assembly according to any one of claims 1-16; and

a battery received in a space of the housing assembly for receiving the battery.

18. The battery module of claim 17, wherein each space receives more than one battery.
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