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(57) Abréegée/Abstract:
A brushless DC motor structure including a motor body 1, a controller 2, and a fan radiator 3. The fan radiator 3 Is mounted

between the motor body 1 and the controller 2 to disperse heat from the motor body 1 and the controller 2. The brushless DC
motor structure increases air flow on the surface of the motor body 1 and the controller 2 by the fan radiator 3 and speeds up heat
dispersion, and meanwhile effectively controls the operating temperature of the motor body 1 and the controller 2. Thus, the
brushless DC motor structure has an excellent heat dispersion effect, and failure rate has been largely reduced.
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ABSTRACT

A brushless DC motor structure including a motor body 1, a controller 2,
and a fan radiator 3. The fan radiator 3 is mounted between the motor body 1 and
the controller 2 to disperse heat from the motor body 1 and the controller 2. The
brushless DC motor structure increases air flow on the surface of the motor body
1 and the controller 2 by the fan radiator 3 and speeds up heat dispersion, and
meanwhile effectively controls the operating temperature of the motor body 1 and
the controller 2. Thus, the brushless DC motor structure has an excellent heat

dispersion effect, and failure rate has been largely reduced.
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BRUSHLESS DC MOTOR STRUCTURE

FIELD OF THE INVENTION

[0001] The invention relates to a brushliess DC motor structure.

BACKGROUND OF THE INVENTION

[0002] Conventionally, a brushless DC motor structure includes a motor body and
a controller. The motor body includes a stator module, a rotor module, an axis of
rotation, a front end cover, a casing, and a rear end cover. The front end cover
and the rear end cover are mounted at two ends of the casing. The stator module
and the rotor module are mounted inside the casing. The controller includes a box,

a control circuit board mounted inside the box, and a box cover. The motor body

and the controller are usually connected together with air vents disposed on top of

the casing or a cast aluminum piece is employed for the controller's box to

increase heat dispersion of power electronic components.

[0003] However, this kind of heat dispersion method is far from meeting the actual

operating requirements of motors with the following disadvantages: 1) dust and

rain water are likely to enter the motor through the air vents to cause motor failure

and it is harmful for the running motors because heat dispersion effect is not ideal
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and operating temperature is relatively high: and 2) since the controllers generally
have an enclosed structure, if only a cast aluminum piece works to disperse heat,

the heat dispersion effect will not be as perfect as expected, often causing high

temperature and motor failure.

SUMMARY OF THE INVENTION

[0004] One objective of the invention is to provide a brushiess DC motor structure
with an excellent heat dispersion effect to increase air flow on the surface of the

motor body and the controller by a fan radiator to speed up heat dispersion, and

meanwhile effectively control the operating temperature of the motor body and the

controller, and thus failure rate has been largely reduced.

[0005] The objective of the invention is achieved by the following technical

scheme.

[0006] Abrushless DC motorstructure comprises a motorbody, a controller, and a
fan radiator, the fan radiator is mounted between the motor body and the

controller to disperse heat from the motor body and the controller.

[0007] The fan radiator comprises a fan cover and a fan; the motor body
comprises a stator module, a rotor module, an axis of rotation, a front end cover, a

casing, and a rear end cover, and the front end cover and the rear end cover are
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mounted at two ends of the casing while the stator module and the rotor module

are mounted inside the casing; an end portion of the axis of rotation mounted on
the rotor module extends into the fan cover and the fan is mounted at the end

portion of the axis of rotation.

[0008] The fan cover comprises an air inlet on its top surface and the air inlet is

directed towards an outer surface of the casing.

[0009] The controller comprises a box, a control circuit board mounted inside the

box, and a box cover. The fan cover comprises an air outlet, which is directed

towards a side surface of the box.

[0010] The fan cover has a portion of outer edge projecting out from the box and

the air outlet is arranged at the bottom of the outer edge.

[0011] The outer surface of the casing protrudes with a plurality of heat sink strips,

a flow-guided slot forms between the heat sink strips, and the flow-guided slot Is

connected with the air inlet.

[0012] An exterior perimeter of the rear end cover is arranged with a through hole

connecting with the air inlet.

[0013] A top surface of the fan cover is connected with the rear end cover via

SCrews.

[0014] An inner wall of the fan cover extends with a plurality of ribs, which are
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connected with the box cover via screws.
[0015] Both the casing and the box are cast aluminium pieces.
[0016] Advantages of the invention are summarized below:

1) a fan radiator is mounted between the motor body and the controlier to

S Increase air flow on the surface thereof, speed up heat dispersion, and
meanwhile effectively control the operating temperature of the motor body

and the controller, and thus failure rate has been largely reduced;

2) the fan cover comprises an air iniet on its top surface and the air inlet is
directed towards the outer surface of the casing, the fan cover has a
10 portion of outer edge projecting out from the box, the air outlet is arranged

at the bottom of the outer edge and directed towards the side surface of the

box. Such structure is simple and reasonable and easy to be implemented;

3) the outer surface of the casing protrudes with a plurality of heat sink

strips forming a flow-guided slot therebetween and the flow-guided slot Is

15 connected with the air inlet. The flow-guided slot increases heat dispersion
area of the outer surface of the casing, thereby speeding up the heat

dispersion. Such structure is designed reasonably,

4) the exterior perimeter of the rear end cover is arranged with a through

hole connecting with the air inlet, which allows the cool air to first enter into



10

15

CA 02758673 2011-11-21

the flow-guided slot formed by the heat sink strips and then into the air inlet

of the fan cover. Such structure has a function of guiding the air flow; and

5) the top surface of the fan cover is connected with the rear end cover via
screw: the inner wall of the fan cover extends with a plurality of ribs, which
are connected with the box cover via screws; both the casing and the box

are cast aluminium pieces. Such structure is simple and reasonable.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]FIG. 1 isathree-dimensional diagram of a brushless DC motor structure in

accordance with one embodiment of the invention;

[0018]FIG. 2 is an exploded view of a brushless DC motor structure in

accordance with one embodiment of the invention;

[0019]FIG. 3 is a front view of a brushless DC motor structure in accordance with

one embodiment of the invention;
[0020] FIG. 4 is an A-A sectional view of FIG. 3,
[0021]FIG. 5 is a B-B sectional view of FIG. 3; and

[0022]FIG. 6 is a three-dimensional diagram of a fan cover in accordance with

one embodiment of the invention.
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DETAILED DESCRIPTION OF THE EMBODIMENTS

[0023] The invention is explained in further detail below with reference to the

embodiments and accompanying drawings.

[0024] As shown in FIGS 1-6, a brushless DC motor structure comprises a motor
body 1 and a controller 2, a fan radiator 3 is mounted therebetween to disperse
heat from the motor body 1 and the controller 2. The fan radiator 3 comprises a
fan cover 31 and a fan 32. The motor body 1 comprises a stator moduie 11, a
rotor module 12, an axis of rotation 13, a front end cover 14, a casing 15, and a
rear end cover 16. The front end cover 14 and the rear end cover 16 are mounted
at two ends of the casing 15 while the stator module 11 and the rotor module 12
are mounted inside the casing 15. An end portion of the axis of rotation 13

mounted on the rotor module 12 extends into the fan cover 31 and the fan 32 is
mounted at the end portion of the axis of rotation 13. The fan cover 31 comprises
an airinlet 311 on its top surface and the airinlet 311 is directed towards the outer
surface of the casing 15. The controller 2 comprises a box 21, a control circuit
board 22 mounted inside the box 21, and a box cover 23. The fan cover 31
comprises an air outlet 312, which is directed towards the side surface of the box
21. The fan cover 31 has a portion of outer edge 34 projecting out from the box 21

and the air outlet 312 is arranged at the bottom of the outer edge 34. An outer

surface of the casing 15 protrudes with a plurality of heat sink strips 1571 forming a
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flow-guided slot 152 therebetween and the flow-guided slot 152 is connected with
the airinlet 311. An exterior perimeter of the rear end cover 16 is arranged with a
through hole 161 connecting with the air inlet 311. A top surface of the fan cover
31 Is connected with the rear end cover 16 via screws. An inner wall of the fan
cover 31 extends with a plurality of ribs 33. The bottom of the ribs 33 are disposed

with threaded holes 35. The ribs 33 are connected with the box cover 23 via

screws. Both the casing 15 and the box 21 are cast aluminium pieces.

[0025] Working principle of the invention is summarized below. The casing 15 of
the motor body 1 and the box 21 of the controller 2 are both cast aluminium
pieces. YWhen the motor works, the axis of rotation 13 rotates at a high speed and
the fan radiator 3 mounted between the motor body 1 and the controller 2 starts to
work, hence the cool air flows into the through hole 161 and the air inlet 311 along
the heat sink strips 151 and the low-guided slot 152 at the outer surface of the
casing 15 and then blows to the side surface of the box 21 via the air outlet 312.

Since the cool air conducts high-speed circulation on the surface ofthe casing 15
and the box 21 to quickly disperse heat from them, it enables the motor to operate
within a reasonable temperature range to effectively reduce motor failure caused

by high temperature. Moreover, as the motor body 1 and the controller 2 are made
in an enclosed structure, it is possible to reduce the influence of dust and water,

thus the motor's reliability Is improved.
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A brushless DC motor structure comprising a motor body 1, a controller
2. and a fan radiator 3, wherein the fan radiator 3 is mounted between

the motor body 1 and the controller 2 to disperse heat from the motor

body 1 and the controlier 2.

The brushless DC motor structure of claim 1, wherein the fan radiator 3

comprises a fan cover 31 and a fan 32; the motor body 1 comprises a
stator module 11, a rotor module 12, an axis of rotation 13, a front end
cover 14, a casing 15, and a rear end cover 16, and the front end cover
14 and the rear end cover 16 are mounted at two ends of the casing 15
while the stator module 11 and the rotor module 12 are mounted inside

the casing 15; an end portion of the axis of rotation 13 mounted on the

rotor module extends into the fan cover 31 and the fan 32 is mounted at

the end portion of the axis of rotation 13.

The brushless DC motor structure of claim 2, wherein the fan 32 cover

comprises an air inlet 311 on its top surface and the air inlet 311 is
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directed towards an outer surface of the casing 15.

The brushless DC motor structure of claim 3, wherein the controller 2
comprises a box 21, a control circuit board 22 mounted inside the box 21,
and a box cover 23, and the fan cover 31 comprises an air outlet 312

directed towards a side surface of the box 21.

The brushless DC motor structure of claim 4, wherein the fan cover 31

has a portion of outer edge projecting out from the box 21 and the air

outlet 312 is arranged at the bottom of the outer edge 34.

The brushless DC motor structure of claim 3, 4, or 5, wherein the outer
surface of the casing 15 protrudes with a plurality of heat sink strips 151,

a flow-guided slot 152 forms between the heat sink strips 151, and the

flow-guided slot 152 is connected with the air inlet 311.

The brushless DC motor structure of claim 6, wherein an exterior
perimeter of the rear end cover 16 is arranged with a through hole 161

connecting with the air inlet 311.
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The brushless DC motor structure of claim 4 or 5, wherein a top surface

of the fan cover 31 is connected with the rear end cover 16 via screws.

The brushless DC motor structure of claim 4 or 5, wherein an inner wall
of the fan cover 31 extends with a plurality of ribs 33 and the ribs 33 are

connected with the box cover 23 via screws.

The brushless DC motor structure of claim 4 or 5, wherein both the

casing 15 and the box 21 are cast aluminum pieces.

10
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FIG. 3
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FIG. 5
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FIG. 6
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