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THEREOF

(67)  The present invention provides forming meth-
ods of one-piece weldless wheels made of metal sheets
including the steps of rolling, forming a primary wheel rim
and a primary wheel disc, roll forming, compressing and
shaping, in order to obtain one-piece weldless wheels
made of metal sheets. The forming methods of one-piece
weldless wheels made of metal sheets of the present
invention can formweldless wheels made of metal sheets
by rolling, cold roll forming and cold extruding, which can
reduce energy consumption by 45-55% and cut down
material cost by 5-15% while improve strength of the
wheel by 20-30%. A wheel with different thicknesses
(The thicknesses of various sections of the wheel are
different.) can be formed by the methods of the present
invention and such wheel can meet the requirements on
mechanical strength. Besides, the methods also can sig-
nificantly improve the precision of the wheel and reduce
the swing value and jerk value to the minimum. Addition-
ally, the wheel produced by the methods of the present
invention is safer, and the regular air tight test on the
wheel is not necessary. Moreover, the present invention
also provides one-piece weldless wheels made of metal
sheets which are manufactured by the methods of
one-piece weldless wheels made of metal sheets.
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Description
Field of the Invention

[0001] The invention relates to forming methods of
wheels, and particularly relates to forming methods of
one-piece weldless wheels made of metal sheets..

Background of the Invention

[0002] In the prior art, the methods for manufacturing
wheels made of metal sheets include that manufacturing
wheel rims and wheel discs separately, and then inte-
grating the wheel rims and the wheel discs into the whole
wheels by welding. The specific process may include the
following steps:

The steps of manufacturing the wheel rims including:
R-1 uncoiling coiled material; R-2 pressing the ma-
terial into flat sheets; R-3 butt welding; R-4 curling
circles; R-5 butt welding; R-6 scraping slag; R-7 trim-
ming the end; R-8, 9, 10 cold rolling in three proc-
esses; R-11 extending and sizing; R-12 punching
valve holes;

the steps of manufacturing the wheel discs including:
D-1 uncoiling coiled material; D-2 rolling the material
into flat sheets; D-3 forming square blanks; D-4 multi-
station press forming; D-5 reverse stretching; D-6
punching holes; D-7 extruding to form center holes
and screw holes;

the steps of integrating the wheel rims and the wheel
discs into whole wheels including: A-1 locating race-
ways; A-2 assembling the wheel rims and wheel
discs by pressing; A-3 welding.

[0003] Thus, it can be seen that the present methods
of manufacturing wheels made of metal sheets is ex-
tremely complicated. Besides, other auxiliary steps in-
volved in the methods in the prior art are not described
herein. Hence the steps of the methods in the prior art
generally contain more than twenty steps, resulting to
quite low production efficiency. Additionally, complicated
air tight tests are necessary for the wheels made of metal
sheets manufactured by such methods, which further re-
duces the production efficiency.

[0004] Moreover, as shown in Figure 1, the wheel
made of metal sheets manufactured by the above meth-
ods has welding seams 3 between the wheel rim 1 and
the wheel disc 2. Besides, there is also a butt welding
seam 4 on the wheel rim. Thus, the wheel will not perform
well on strength and rigidity, and fatigue breaks will be
easily generated at the welding seams 3 and the butt
welding seam 4.

[0005] Therefore, there is a need of a forming method
of the wheels made of metal sheets to significantly im-
prove the production efficiency, the quality and the
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strength of the wheels. There is also a need of one-piece
wheels made of metal sheets which are manufactured
by the said forming method.

Summary of the Invention

[0006] The present invention is directed to provide a
forming method of a one-piece weldless wheel made of
metal sheets. Compared with the traditional methods of
manufacturing wheels, the method of the present inven-
tion can significantly reduce the manufacturing steps,
and thus significantly improve the production efficiency
and produce the wheels with high strength and rigidity
performance as well as long service life. Additionally, the
method of the present invention also can produce the
wheels with high precision. Moreover, the strength of all
of the force-bearing surfaces of the wheel manufactured
by the method is equal, while the thicknesses ofthe wheel
are different. Besides, the method of the present inven-
tion does not include the step of welding, and the wheel
manufactured by the method has nowelding seam. Thus,
air leakage will not happen in the wheel of the present
invention and thus the air tight test can be omitted.
[0007] In order to achieve the object of the present in-
vention, the presentinvention provides a forming method
of a one-piece weldless wheel made of metal sheets,
comprising the following steps:

(1) rolling: placing a circular blank in a circular rolling
mould, and rolling the circular blank into a wheel
blank by performing planar synchronous rolling on
the circular blank in the rolling mould using at least
two rolling wheels symmetrically arranged along the
circumferential direction of the rolling mould; (The
planar rolling refers to a kind of rolling that the rolling
trajectories of the rolling wheels are always in one
plane. The synchronous rolling refers to a kind of
rolling that the rolling motions of the at least two roll-
ing wheels are synchronous in order to ensure an
uniform quality of the rolled surface of the circular
blank and ensure a compact or dense surface of the
circular blank. Thus, the more the rolling wheels are
disposed, the denser the rolling traces are on the
surface of the circular blank, the better the quality of
the surface is achieved. However, the factors of eco-
nomic cost and force-bearing state should be taken
into account while determining the amount of the roll-
ing wheels.);

(2) forming a primary wheel rim and a primary wheel
disc: pressing the wheel blank to form a primary
wheel rim and a primary wheel disc of the wheel
made of metal sheets by applying pressure in the
axial direction ofthe wheel blank on aconcave press-
ing mould and a convex pressing mould;

(3) roll forming: placing the wheel blank between a
concave roll forming mould and a convex roll forming
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mould and clamping the wheel blank tightly with the
concave roll forming mould and the convex roll form-
ing mould; then rotating the concave roll forming
mould and the convex roll forming mould synchro-
nously around the axes thereof while pressing the
primary wheel rim (i.e. the lateral wall portion of the
wheel blank) in the radial direction of the wheel blank
by using one or more lateral pressing rollers, in order
to extrude and further form the primary wheel rim
precisely, wherein each lateral pressing roller is ro-
tating around the axis thereof when pressing the pri-
mary wheel rim;

(4) compressing and shaping: placing the wheel
blank between a concave shaping mould and a con-
vex shaping mould and pressing the wheel blank in
the axial direction of the wheel blank with the con-
cave shaping mould and the convex shaping mould
while pressing the primary wheel rim of the entire
circumference of the wheel blank in the radial direc-
tion of the wheel blank by using a lateral pressing
shaping mould, in order that pressing, compressing
and shaping can be performed simultaneously to
form a one-piece weldless wheel made of metal
sheets.

[0008] The rolling of the forming method of a one-piece
weldless wheels made of metal sheets according to the
present invention is preferably a planar synchronous
staggered rolling. The staggered rolling refers to a kind
of rolling that the rolling wheels are disposed mutually
staggered in their initial positions in order to prevent the
rolling trajectories of the rolling wheels on the surface of
the circular blank from coinciding to ensure the surface
of the circular blank more compact or denser.

[0009] The forming method of a one-piece weldless
wheel made of metal sheets according to the present
invention further comprises a step of forming the circular
blank and punching a positioning hole which is used for
positioning the circular blank stably into the rolling mould
before the step (1).

[0010] The forming method of a one-piece weldless
wheel made of metal sheets according to the present
invention further comprises a step of extruding a center
hole between the step (3) and the step (4).

[0011] The forming method of a one-piece weldless
wheel made of metal sheets according to the present
invention further comprises a step of extruding screw
holes between the step (3) and the step (4).

[0012] The forming method of a one-piece weldless
wheel made of metal sheets according to the present
invention further comprises a step of extruding air holes
between the step (3) and the step (4).

[0013] The forming method of a one-piece weldless
wheel made of metal sheets according to the present
invention further comprises a step (5) of punching a valve
hole on the one-piece weldless wheel made of metal
sheets.
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[0014] Theabove-mentioned steps of extruding a cent-
er hole, a screw hole, and an air hole and punching a
positioning hole and a valve hole is essentially similar to
the corresponding process in the prior art of manufactur-
ing the wheels made of metal sheets. And thus the
present invention will not describe the details of these
steps herein.

[0015] According to the forming method of a one-piece
weldless wheel made of metal sheets of the present in-
vention, wherein rolling motions of the at least two rolling
wheels in the step (1) comprise feed movements of the
at least two rolling wheels in a horizontal direction and a
rotation of each rolling wheel.

[0016] According to the forming method of a one-piece
weldless wheel made of metal sheets of the present in-
vention, wherein in the step (3), pressing the primary
wheel rim in the radial direction of the wheel blank by
using three lateral pressing rollers, in order to extrude
and further form the primary wheel rim precisely, wherein
the three lateral pressing rollers are arranged evenly
along the circumferential direction of the wheel blank.
[0017] Additionally, the presentinventionalso provides
a one-piece weldless wheel made of metal sheets man-
ufactured by the above-mentioned forming method of a
one-piece weldless wheel made of metal sheets.
[0018] According to the one-piece weldless wheel
made of metal sheets of the present invention, wherein
the one-piece wheel is made from carbon steel, alumi-
num, Mg-Al alloy or stainless steel.

[0019] The forming method of the one-piece weldless
wheel made of metal sheets of the present invention is
quite different from the methods of manufacturing the
wheels made of metal sheets inthe prior art. As described
in Background of the Invention, the methods of manu-
facturing the wheels made of metal sheets in the prior
art need to produce a wheel rim and a wheel disc sepa-
rately and then weld the wheel rim and the wheel disc
into a whole wheel having welding seams. In contrast,
the present invention provides an integral forming proc-
ess differentiating from the prior art. The differences in
view of the prior art are mainly listed as follows:

(1) The step of rolling is introduced into the forming
method of the one-piece weldless wheel made of
metal sheets for the first time. The step of rolling is
a planar rolling forming process, which means that
the rolling wheels merely move on the horizontal
plane of the rolling mould besides the rotation around
the axisesaxes thereof. Meanwhile, the rolling mould
are applying a constraining force to the blank,. Thus,
the blank is deformed by the interaction force be-
tween the rolling wheel and the rolling mould and the
deformation happens both on the upper surface and
lower surface of the blank. The work piece processed
by the step of rolling is more compact or denser in
structure, higher in strength, lighter in weight, and
lower in material consumption. Additionally, the force
applied on the work piece is stronger by adopting
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the step of rolling and the deformation precision of
the work piece is better because the rolling mould
will limit the deformation of the work piece in the roll-
ing process, and then generate a deformation resist-
ance which will extrude the work piece. Besides, the
bending fatigue life of the work piece can be greatly
prolonged by performing the step of rolling. Moreo-
ver, the step of rolling is a kind of coercive forming
process, which limits the deformation of the work
pieceinlarge scale. This step can gradually and pre-
cisely form various wheels with different geometric
sections by different shapes of the cavities of the
rolling moulds. The formed work piece has a uniform
quality in the axial direction and the circumferential
direction, and has a high-precision dynamic balance.
Moreover, an equal-strength wheel, which means
that the strength of all of the force-bearing surfaces
of the wheel is equal, can be obtained by performing
the step of rolling. The equal-strength wheel has dif-
ferent thicknesses. The thickness of the blank can
be modified according to the different requirements
of bearing force of each force-bearing point on the
wheel. For example, the thickness of the wheel at
the position on which less force is applied can be
reduced, in order to save material consumption. The
wheel with different thicknesses can only be pro-
duced by the present invention and cannot be pro-
duced by the prior art since the circular blank is
formed in the rolling mould primarily, thus, the rolling
mould can be designed according to the requirement
of the bearing force of the wheel. However, in the
prior art, both of the wheel rim and the wheel disc
are produced by the way of rolling press and punch-
ing press deformation. During the rolling press de-
formation, the rolling pressing mould is an open type
mould which cannot apply a constraining force to the
blank. Besides, the rolling press wheel is controlled
to move in the radial direction, resulting in only
changing of the surface shape of the work piece other
than the thickness of the work piece.

(2) The present invention can press the wheel blank
to directly form the primary wheel rim and the primary
wheel disc of the one-piece wheel made of metal
sheets via the step of forming a primary wheel rim
and a primary wheel disc (i.e. a step of press form-

ing).

(3) The present invention has the step of roll forming
to complete the deformation of the wheel rim, so that
the wheel rim of the wheel made of metal sheets is
formed precisely directly from the primary wheel rim
and the primary wheel disc of the one-piece wheel
made of metal sheets. This step is a key step of man-
ufacturing the weldless wheel made of metal sheets.
The step of roll forming performs cold rolling, cold
extrusion forming, and bending deformation slowly
and gradually within the plastic deformation range
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of the blank, in order to form the wheel rim whose
sections possess high strength. It is noted that the
shapes of the concave roll forming mould, the convex
roll forming mould and the lateral pressing roller
should not be limited in the present invention, just
like the shapes of the rolling mould should not be
limited. The key point of the present invention is the
way of forming. The outer contour of the lateral press-
ing roller can be designed by a person skilled in the
art according to the actual requirements of the
shapes and the sizes of the products, in order to form
the wheel rim meeting the requirements of the
shapes.

(4) The present invention has the step of compress-
ing and shaping, in order to ensure the relative po-
sition and the offset distance of the wheel rim and
the wheel disc are proper and ensure the require-
ments of the standard diameter and the deflection
of the wheel rim are met.

[0020] The steps of the forming method of the one-
piece weldless wheel made of metal sheets according to
the presentinvention are much less than the steps of the
prior art. Thus, the forming method of the one-piece weld-
less wheel made of metal sheets according to the present
invention can significantly improve the production effi-
ciency.

[0021] Besides, the forming method of the one-piece
weldless wheel made of metal sheets according to the
present invention can produce a one-piece wheel by us-
ing the method including the steps of rolling and roll form-
ing without butt welding, which greatly improves the ri-
gidity, strength and lifetime of the wheel. Accordingly, the
devices consumption, such as butt welding device, air
extracting device and the like, can be omitted and power
consumption of the devices can be saved accordingly.
And the pollution (such as the spatter and the smoke) to
the environment caused by the welding can be avoided.
[0022] Furthermore, compared with the wheel made
of metal sheets integrated by welding, the one-piece
weldless wheel made of metal sheets manufactured by
the forming method of the one-piece weldless wheel
made of metal sheets according to the present invention
is safer because there is no welding seam on the wheel,
and thereby the regular air tight test on the wheel can be
omitted.

[0023] The one-piece weldless wheel made of metal
sheets manufactured by the forming method of the one-
piece weldless wheel made of metal sheets according to
the present invention can be used in passenger vehicles
and commercial vehicles as well.

Brief Description of the Drawings
[0024]

Figure 1 shows a structure of a wheel made of metal
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sheets in the prior art.

Figure 2 shows a schematic flow diagram of an em-
bodiment of the forming method of the one-piece
weldless wheel made of metal sheets according to
the present invention.

Figures 3-14 show each step of the flow diagram
represented in Figure 2 respectively.

Figure 15 shows a vertical cold rolling and roll form-
ing machine used in the step of roll forming of an
embodiment of the forming method of the one-piece
weldless wheel made of metal sheets according to
the present invention.

Figure 16 shows a structure of a one-piece weldless
wheel made of metal sheets according to the present
invention.

Detailed Description of Embodiments

[0025] The forming method of the one-piece weldless
wheel made of metal sheets according to the present
invention will be further described by the following em-
bodiments along with the drawings. However, it is known
that the embodiments and related descriptions should
not be the limitation of the present invention.

[0026] Figure 2 shows a schematic flow diagram of an
embodiment of the forming method of the one-piece
weldless wheel made of metal sheets according to the
present invention. And Figures 3-14 respectively show
each step of the flow diagram represented in Figure 2.
[0027] AsshowninFigures 2-14, aone-piece weldless
wheel made of metal sheets is manufactured by steps
as follows:

B-1: Forming a circular blank 1 (as shown in Figure
3).

B-2: Punching a center hole 2 on the circular blank
1 (as shown in Figure 4).

B-3: Placing the circular blank in a rolling mould 3
with a circular outer profile. And then rolling the cir-
cular blank into awheel blank 5 by performing planar
synchronous staggered rolling on the circular blank
in the rolling mould 3 using two rolling wheels 4 sym-
metrically arranged along the circumferential direc-
tion of the rolling mould 3. As shown in Figure 5, in
the embodiment, the rolling mould has two concave
cavities which can correspondingly form two em-
bossments on the lower surface of the rolled wheel
blank. The rolling process can be performed by a
rolling machine, such as the rolling machine dis-
closed in Chinese patent CN201744545U. However,
it should be known that the devices which can per-
form the rolling process described in the present in-
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vention should not be limited to this rolling machine.

B-4: Press forming (i.e. forming a primary wheel rim
and a primary wheel disc): Pressing the wheel blank
to form the primary wheel rim and the primary wheel
disc of the wheel made of metal sheets by applying
pressure in the axial direction of the wheel blank us-
ing a concave pressing mould 7 and a convex press-
ing mould 6 (as shown in Figure 6).

B-5, B-6, B-7: Three-station roll forming: Placing the
wheel blank between a concave roll forming mould
9 and a convex roll forming mould 8 and then rotating
the concave roll forming mould 9 and the convex roll
forming mould 8 synchronously around the axes
thereof while pressing the lateral wall portion of the
wheel blank in the radial direction of the wheel blank
in three times by using three lateral pressing rollers
10, 11 and 12 separately, in order to further form the
primary wheel rim precisely. Each lateral pressing
roller 10, 11 and 12 is rotating around the axis itself
when pressing the primary wheel rim. In the present
invention, the concave roll forming mould 9 and the
convex roll forming mould 8 fully contact the wheel
blank and clamp it tightly. The lateral pressing rollers
10, 11 and 12 press the wheel blank. In the embod-
iment, the wheel rim is further formed precisely by
the lateral pressing rollers 10, 11 and 12 in three
separate steps, wherein the lateral pressing roller 10
in step B-5 performs cold rolling and extruding of a
deep groove R of the wheel rim by slowly pushing
the material into the groove cavity and extruding (as
shown in Figure 7); the lateral pressing roller 11 in
step B-6 performs cold rolling on the plane portion
of the wheel rim in order to form a slope portion P to
ensure that the shape of the wheel rim meets the
shape requirement of the wheel rim preliminarily (as
shown in Figure 8); the lateral pressing roller 12 in
step B-7 is used to complete the forming of the R
side Q of the wheel rim (as shown in Figure 9).

[0028] In this embodiment, the step of roll forming is
performed by a vertical cold rolling and roll forming ma-
chine shown in Figure 15. However, it should be known
that this vertical cold rolling and roll forming machine
shown in Figure 15 is merely one kind of devices which
can achieve the step of roll forming and cannot be
deemed to be a limitation to the present invention.

[0029] As shown in Figure 15, the vertical cold rolling
and roll forming machine in the embodiment includes a
frame including upper beam 51, base 52, base support
bracket 53 and six upright posts 54 fixedly disposed be-
tweenthe upperbeam 51 and the base 52. The six upright
posts 54 are evenly disposed on a circumference cen-
tered on the axis of the vertical cold rolling and roll forming
machine. Namely, the angle between two adjacent up-
right posts 54 is 60 degree. Lower transmission assembly
55 is disposed on the base 52. Three oil cylinder assem-
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blies 56 are fixedly disposed on the upper beam 51. The
rods of the oil cylinder assemblies 56 fixedly connect to
sliding blocks 57 connecting to an upper press head as-
sembly 58. Thus, the oil cylinder assemblies 56 can drive
the upper press head assembly 58 to move along the
axial direction (i.e. a vertical direction) of the vertical cold
roll forming machine. Hydraulic motor(s) connect with the
lower transmission assembly 55 and the upper press
head assembly 58, in order to drive the lower transmis-
sion assembly 55 and the upper press head assembly
58 respectively rotate around the axial thereof in syn-
chronization manner. Three lateral pressing roller as-
semblies 59 are evenly arranged on a circumference cen-
tered on the axis of the vertical cold roll forming machine.
That is, the angle between two adjacent lateral pressing
roller assemblies 54 is 120 degree. Each of three oil cyl-
inders for the lateral pressing rollers connects to each
lateral pressing roller assembly 59 respectively, in order
to drive the lateral pressing roller assembly 59 to move
in the radial direction of the circumference. These three
lateral pressing roller assemblies can be moved synchro-
nously or separately. Hydraulic motor(s) for the lateral
pressing rollers connects with the lateral pressing roller
assemblies 59 to drive each of the lateral pressing roller
assembilies to rotate around the axis itself. The hydraulic
motor(s) for the lateral pressing rollers can drive three
lateral pressing roller assembilies to rotate synchronously
or separately. A convex roll forming mould 510 fixedly
connects to the upper press head assembly 58. A con-
cave roll forming mould 511 fixedly connects to the lower
transmission assembly 55. Furthermore, the vertical cold
rolling and roll forming machine further includes a control
system which is not illustrated in the figures.

[0030] The control systemmay comprise displacement
sensors respectively disposed on each feeding mecha-
nism for the lateral pressing rollers, being used for de-
tecting the feeding position of the lateral pressing roller
assemblies; servo valves respectively connected to the
hydraulic motor(s), the oil cylinders for the lateral press-
ing rollers and the hydraulic motor(s) for the lateral press-
ing rollers; PLC (programmable logic controller) connect-
ed to the displacement sensors, the servo valves and the
oil cylinder assembilies, being used for controlling the ro-
tating rates and feeding speeds of each element. For the
convenience of roll forming process, the position of the
lateral pressing roller assemblies in the axial direction
(i.e. a vertical direction) of the vertical cold rolling and roll
forming machine can be adjusted via an adjustment
mechanism for the lateral pressing rollers which is con-
nected to the lateral pressing roller assemblies.

[0031] The roll forming process using the above-men-
tioned vertical cold rolling and roll forming machine in-
cluding the following steps:

(1) Placing the wheel blank into the concave roll form-
ing mould 511.

(2) Controlling the oil cylinder assemblies 56 to drive
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the upper press head assembly 58 to move down-
ward along the axial direction of the vertical cold roll-
ing and roll forming machine until the wheel blank is
pressed tightly by the convex roll forming mould 510.

(3) Controlling the hydraulic motor(s) to drive the low-
er transmission assembly 55 and the upper press
head assembly 58 to rotate synchronously in order
to rotate synchronously the convex roll forming
mould 510, the concave roll forming mould 511 along
with the wheel blank.

(4) Controlling the oil cylinders for the lateral pressing
rollers to drive the lateral pressing roller assemblies
to move in the radial direction (i.e. a horizontal direc-
tion) of the circumference in order to apply a defor-
mation force onto the lateral wall portion of the wheel
blank. Meanwhile, controlling the hydraulic motor(s)
for the lateral pressing rollers to drive each lateral
pressing roller assembly to rotate around the axis
thereof until the roll forming process is completed.

B-8: Extruding a center hole 13 (as shown in Figure
10).

B-9: Extruding screw holes 14 (as shown in Figure
11).

B-10: Extruding air holes 15 (as shown in Figure 12).

B-11: Compressing and shaping: Placing the wheel
blank between a concave shaping mould 17 and a
convex shaping mould 16 and pressing the wheel
blank in the axial direction of the wheel blank with
the concave shaping mould 17 and the convex shap-
ing mould 16 while pressing the primary wheel rim
of the wheel blank in the radial direction of the wheel
blank by using a lateral pressing shaping mould 18,
in order to form a one-piece weldless wheel made
of metal sheets (as shown in Figure 13).

B-12: Punching a valve hole (as shown in Figure 14).

[0032] Figure 16 shows a one-piece weldless wheel
made of metal sheets, which is manufactured by above-
mentioned steps. It can be seen from the figure that the
shape of the one-piece weldless wheel made of metal
sheets is the same as the shape of the wheel made of
metal sheets in the prior art, while the one-piece weldless
wheel made of metal sheets has no welding seam on the
interim area between the wheel rim and wheel disc, which
results in that the one-piece weldless wheel made of met-
al sheets has a much better performance on strength,
rigidity and lifetime than the wheel made of metal sheets
in the prior art.

[0033] The above description is merely embodiments
in nature and is in no way intended to limit the invention,
its application, or use.
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Claims

A forming method of a one-piece weldless wheel
made of metal sheets, comprising the following
steps:

(1) rolling: placing a circular blank in a circular
rolling mould, and rolling the circular blank into
a wheel blank by performing planar synchro-
nous rolling on the circular blank in the rolling
mould using at least two rolling wheels symmet-
rically arranged along the circumferential direc-
tion of the rolling mould;

(2) forming a primary wheel rim and a primary
wheel disc: pressing the wheel blank to form the
primary wheel rim and the primary wheel disc of
the wheel made of metal sheets by applying
pressure in the axial direction of the wheel blank
using a concave pressing mould and a convex
pressing mould;

(3) roll forming: placing the wheel blank between
a concave roll forming mould and a convex roll
forming mould and clamping the wheel blank
tightly with the concave roll forming mould and
the convex roll forming mould; then rotating the
concave roll forming mould and the convex roll
forming mould synchronously around the axes
thereof while pressing the primary wheel rim in
the radial direction of the wheel blank by using
one or more lateral pressing rollers, in order to
extrude and further form the primary wheel rim
precisely, wherein each lateral pressing roller is
rotating around the axis thereof when pressing
the primary wheel rim;

(4) compressing and shaping: placing the wheel
blank between a concave shaping mould and a
convex shaping mould and pressing the wheel
blank in the axial direction of the wheel blank
with the concave shaping mould and the convex
shaping mould while pressing the primary wheel
rim of the entire circumference of the wheel
blank in the radial direction of the wheel blank
by using a lateral pressing shaping mould, in
order that pressing, compressing and shaping
can be performed simultaneously to form a one-
piece weldless wheel made of metal sheets.

The forming method of a one-piece weldless wheel
made of metal sheets according to claim 1, further
comprising a step of forming the circular blank and
punching a positioning hole before the step (1).

The forming method of a one-piece weldless wheel
made of metal sheets according to claim 1, further
comprising a step of extruding a center hole between
the step (3) and the step (4).

The forming method of a one-piece weldless wheel
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10.

made of metal sheets according to claim 1, further
comprising a step of extruding screw holes between
the step (3) and the step (4).

The forming method of a one-piece weldless wheel
made of metal sheets according to claim 1, further
comprising a step of extruding air holes between the
step (3) and the step (4).

The forming method of a one-piece weldless wheel
made of metal sheets according to claim 1, further
comprising a step (5) of punching a valve hole on
the one-piece weldless wheel made of metal sheets.

The forming method of a one-piece weldless wheel
made of metal sheets according to claim 1, wherein
rolling motions of the at least two rolling wheels in
the step (1) comprise feed movements of the at least
two rolling wheels in a horizontal direction and a ro-
tation of each rolling wheel.

The forming method of a one-piece weldless wheel
made of metal sheets according to claim 1, wherein,
in the step (3), pressing the primary wheel rim in the
radial direction of the wheel blank by using three lat-
eral pressing rollers, in order to extrude and further
form the primary wheel rim precisely, wherein the
three lateral pressing rollers are arranged evenly
along the circumferential direction of the wheel
blank.

A one-piece weldless wheel made of metal sheets
manufactured by the forming method of a one-piece
weldless wheel made of metal sheets according to
claims 1-8.

The one-piece weldless wheel made of metal sheets
according to claim 9, wherein the one-piece wheel
is made from carbon steel, aluminum, Mg-A1 alloy
or stainless steel.
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