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(54) HEAT DISSIPATION STRUCTURE OF AXLE SHAFT FOR POWER WHEEL OF ELECTRIC 
MOTORCYCLE

(57) A heat dissipation structure of an axle shaft for
a power wheel of an electronic motorcycle comprising: a
shaft body (10) and a thermal conduction element (20).
The shaft body (10) is a hollow tube, a first end of the
shaft body (10) is in connection with a frame unit of the
electronic motorcycle, the thermal conduction element
(20) is fitted with a second end of the shaft body (10),
and the shaft body (10) is connected with of a support
rack (32) of a stator of a hub motor. The support rack

(32) has a bushing (322) formed on a central axle thereof
and configured to accommodate the shaft body (10). The
thermal conduction element (20) is made of thermal con-
ductive metal and includes a first tubular section (22) and
a second tubular section (24) connecting with the first
tubular section (22) by using a connection portion (26).
The shaft body (10) is connected with the first tubular
section (22) via the second tubular section (24), and the
second tubular section (24) is fitted into the bushing (322)
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to an electronic
motorcycle, and more particularly to a heat dissipation
structure of an axle shaft for a power wheel of an elec-
tronic motorcycle.

BACKGROUND OF THE INVENTION

[0002] A hub motor of a conventional electronic motor-
cycle drives a wheel to rotate, and the wheel is called as
a power wheel.
[0003] The hub motor is an outer rotation motor and
has a stator which contains a support rack and multiple
coil sets, each of the multiple coil sets is arranged around
an outer wall of the support rack, an axle shaft of the
power wheel is connected with the support rack, and a
rotor of the hub motor is connected with a rim of the power
wheel. The rim produces thermal energy, and dusts, ob-
jects, and rains are stopped entering the hub motor. The
thermal energy conducts the heat to the support rack and
the axle shaft from the rim so that a temperature of the
support rack and the axle shaft increases, thus reducing
service life of the axle shaft.
[0004] The present invention has arisen to mitigate
and/or obviate the afore-described disadvantages.

SUMMARY OF THE INVENTION

[0005] The primary objective of the present invention
is to provide a heat dissipation structure of an axle shaft
for a power wheel of an electronic motorcycle which dis-
sipates heat of the shaft body by using the thermal con-
duction element.
[0006] To obtain the above objective, a heat dissipation
structure of an axle shaft for a power wheel of an elec-
tronic motorcycle provided by the present invention com-
prising a shaft body and a thermal conduction element.
[0007] The shaft body is a hollow tube, a first end of
the shaft body is in connection with a frame unit of the
electronic motorcycle, the thermal conduction element is
fitted with a second end of the shaft body, and the shaft
body is connected with of a support rack of a stator of a
hub motor, the support rack has a bushing formed on a
central axle thereof and configured to accommodate the
shaft body.
[0008] The thermal conduction element is tubular and
is made of thermal conductive metal, the thermal con-
duction element includes a first tubular section and a sec-
ond tubular section connecting with the first tubular sec-
tion by using a connection portion, wherein the shaft body
is connected with the first tubular section via the second
tubular section, and the second tubular section is fitted
into the bushing.
[0009] Preferably, the second tubular section has a
threaded portion formed on an inner wall thereof so that

the second tubular section screws with the bushing.
[0010] Preferably, the first tubular section has two
planes formed on an outer wall thereof, each of the two
planes is symmetrical to a center of the first tubular sec-
tion so as to be clamped by a wrench or other hand tools,
such that the thermal conduction element is rotated to
connect with or remove from the support rack.
[0011] Preferably, the thermal conduction element is
fitted with a fitting sleeve which is fitted on an outer wall
of the first tubular section.
[0012] Preferably, the fitting sleeve includes a periph-
eral rib extending outward from an outer wall thereof and
configured to abut against the connection portion of the
thermal conduction element.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a perspective view showing the exploded
components of a heat dissipation structure of an axle
shaft for a power wheel of an electronic motorcycle
according to a first embodiment of the present inven-
tion.
FIG. 2 is a cross sectional view showing the assem-
bly of a part of the heat dissipation structure of the
axle shaft for the power wheel of the electronic mo-
torcycle according to the first embodiment of the
present invention.
FIG. 3 is a cross sectional view showing the appli-
cation of a part of the heat dissipation structure of
the axle shaft for the power wheel of the electronic
motorcycle according to the first embodiment of the
present invention.
FIG. 4 is a cross sectional view showing the assem-
bly of a part of a heat dissipation structure of an axle
shaft for a power wheel of an electronic motorcycle
according to a second embodiment of the present
invention.
FIG. 5 is a perspective view showing the assembly
of a part of a heat dissipation structure of an axle
shaft for a power wheel of an electronic motorcycle
according to a third embodiment of the present in-
vention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0014] With reference to FIGS. 1 and 2, a heat dissi-
pation structure of an axle shaft for a power wheel of an
electronic motorcycle according to a first embodiment of
the present invention comprising a shaft body 10 and a
thermal conduction element 20. The shaft body 10 is a
hollow tube, a first end of the shaft body 10 is in connec-
tion with a frame unit (not shown) of the electronic mo-
torcycle, wherein the shaft body 10 is coupled with a rock-
er arm of the frame unit based on using requirements,
and the thermal conduction element 20 is fitted with a
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second end of the shaft body 10. The frame unit and the
rocker arm are well-known arts, so further remarks are
omitted.
[0015] The thermal conduction element 20 is tubular
and is made of thermal conductive metal, for example,
the thermal conduction element 20 is made of copper or
copper alloy. The thermal conduction element 20 in-
cludes a first tubular section 22 and a second tubular
section 24 connecting with the first tubular section 22 by
using a connection portion 26, wherein an inner diameter
of the first tubular section 22 is less than the second tu-
bular section 24. The shaft body 10 is connected with the
first tubular section 22 via the second tubular section 24,
the first tubular section 22 has two planes 222 formed on
an outer wall thereof, each of the two planes 222 is sym-
metrical to a center of the first tubular section 22, and the
second tubular section 24 has a threaded portion 242
formed on an inner wall thereof.
[0016] Referring to FIG. 3, the shaft body 10 is con-
nected with a stator of a hub motor, and the hub motor
is applied to drive the power wheel of the electronic
wheel. The stator includes a support rack 32 and multiple
coil sets (not shown), wherein each of the multiple coil
sets is arranged around an outer wall of the support rack
32, and the support rack 32 has a bushing 322 formed
on a central axle thereof and configured to accommodate
the shaft body 10, wherein multiple keys 36 are defined
between the shaft body 1 0 and the bushing 322 so that
the shaft body 10 is coupled with the support rack 32.
The second tubular section 24 is fitted into the bushing
322 so as to be screwed with the bushing 322 by way of
the threaded section 242. The two planes 222 are
clamped by a wrench or other hand tools, hence the ther-
mal conduction element 20 is rotated to connect with or
remove from the support rack 32.
[0017] The thermal conduction element 20 is rotatably
connected with a casing (not shown) of the hub motor so
that the stator and the shaft body 10 dissipate heat out
of the hub motor via the thermal conduction element 20.
The thermal conduction element 20 is connected with a
bearing 40 and a dust-proof cover 50 so that the thermal
conduction element 20 is rotatably connected with the
casing (not shown) of the hub motor, and an interior of
the shaft body 10 communicates with an exterior outside
the hub motor via the first tubular section 22, and the
thermal conduction section 20 is connected with the bear-
ing 40 and the dust-proof cover 50 via the first tubular
section 22.
[0018] As shown in FIG. 4, a difference of a heat dis-
sipation structure of a second embodiment from that of
the first embodiment comprises: a shaft body 10 and a
thermal conduction element 20, wherein the thermal con-
duction element 20 is fitted with a fitting sleeve 60 which
is fitted on an outer wall of the first tubular section 22,
and the fitting sleeve 60 includes a peripheral rib 62 ex-
tending outward from an outer wall thereof and config-
ured to abut against the connection portion 26 of the ther-
mal conduction element 20, such that the fitting sleeve

60 is defined among the thermal conduction element 20,
the bearing 40, and the dust-proof cover 50 so as to re-
duce heat of the bearing 40 and the dust-proof cover 50
from the thermal conduction element 20.
[0019] As illustrated in FIG. 5, a difference of a heat
dissipation structure of a third embodiment from that of
the first embodiment comprises: the thermal conduction
element 20 including a polygonal engagement portion 28
formed on an outer wall of the thermal conduction ele-
ment 20 and clamped by a wrench or other hand tools,
hence the thermal conduction element 20 is rotated by
the wrench or other hand tools easily. Furthermore, the
engagement portion 28 is formed on an outer wall of the
second tubular section 24.
[0020] Accordingly, the heat is conducted to the sup-
port rack 32 and the shaft body 10 from multiple coil sets,
so a temperature of the support rack 32 and the shaft
body 10 enhances. Thereafter, the support rack 32 and
the shaft body 10 conducts the heat to the thermal con-
duction element 20 so that the heat is dissipated to the
exterior outside the hub motor through the thermal con-
duction element 20, thus reducing the heat to the shaft
body 10 from the support rack 32 and enhancing heat
dissipation of the shaft body 10.
[0021] While the preferred embodiments of the inven-
tion have been set forth for the purpose of disclosure,
modifications of the disclosed embodiments of the inven-
tion as well as other embodiments thereof may occur to
those skilled in the art. Accordingly, the appended claims
are intended to cover all embodiments which do not de-
part from the spirit and scope of the invention

Claims

1. A heat dissipation structure of an axle shaft for a
power wheel of an electronic motorcycle comprising
a shaft body (10) and a thermal conduction element
(20), characterized in that
the shaft body (10) is a hollow tube, a first end of the
shaft body (10) is in connection with a frame unit of
the electronic motorcycle, the thermal conduction el-
ement (20) is fitted with a second end of the shaft
body (10), and the shaft body (10) is connected with
of a support rack (32) of a stator of a hub motor, the
support rack (32) has a bushing (322) formed on a
central axle thereof and configured to accommodate
the shaft body (10);
the thermal conduction element (20) is tubular and
is made of thermal conductive metal, the thermal
conduction element (20) includes a first tubular sec-
tion (22) and a second tubular section (24) connect-
ing with the first tubular section (22) by using a con-
nection portion (26), wherein the shaft body (10) is
connected with the first tubular section (22) via the
second tubular section (24), and the second tubular
section (24) is fitted into the bushing (322).
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2. The heat dissipation structure of the axle shaft as
claimed in claim 1, characterized in that the second
tubular section (24) has a threaded portion (242)
formed on an inner wall thereof so that the second
tubular section (24) screws with the bushing (322).

3. The heat dissipation structure of the axle shaft as
claimed in claim 2, characterized in that the first
tubular section (22) has two planes (222) formed on
an outer wall thereof, each of the two planes (222)
is symmetrical to a, center of the first tubular section
(22) so as to be clamped by a wrench or other hand
tools, hence the thermal conduction element (20) is
rotated to connect with or remove from the support
rack (32).

4. The heat dissipation structure of the axle shaft as
claimed in claim 1, characterized in that the thermal
conduction element (20) is fitted with a fitting sleeve
(60) which is fitted on an outer wall of the first tubular
section (22).

5. The heat dissipation structure of the axle shaft as
claimed in claim 4, characterized in that the fitting
sleeve (60) includes a peripheral rib (62) extending
outward from an outer wall thereof and configured
to abut against the connection portion (26) of the
thermal conduction element (20).
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