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(57) In the invention, a sheet metal-made cup-
shaped material (4) comprising: a circular base plate por-
tion (2); and a cylindrical portion (3) which extends from
an outer peripheral edge portion of the base plate portion
(2) in one direction along the axis of the base plate portion
(2) is prepared, an annular expansion (40) that is radially
outward expanded is formed in the cylindrical portion (3),
and the annular expansion (40) and the cylindrical portion

Fig. 2 oo

(3) are clampingly pressed by a rotary lower mold (5) and
a flat-face forming rolling roller (16) to a degree at which
the annular expansion (40) disappears, whereby the out-
er circumferential face (30) of the cylindrical portion (3)
is flatly formed. Therefore, the axial length (h4) of a sheet
metal-made back face pulley (11) is increased, and the
increased axial length (h4) can be used as the effective
length.

Printed by Jouve, 75001 PARIS (FR)



1 EP 1834 715 A1 2

Description
Technical Field

[0001] The present invention relates to a method of
producing a back face pulley made of a sheet metal, and
more particularly to a method of producing a sheet metal-
made back face pulley in which the effective length of a
cylindrical portion that is to be in contact with the back
face of a belt to support the back face of the belt can be
increased.

Background Art

[0002] Conventionally, a sheet metal-made back face
pulley which causes a cylindrical portion to be in contact
with the back face of a belt to function as, for example,
a tensioner is known. The applicant of the present appli-
cation has disclosed a production method in which the
length of the cylindrical portion is increased (elongated)
(Patent Literature 1).

[0003] Inthe production method in which the length of
the cylindrical portion is increased (elongated), as shown
in the left half of Fig. 8, a sheet metal-made cup-shaped
material 4 comprising: a circular base plate portion 2 from
which a boss portion 1 is projected; and a cylindrical por-
tion 3 which extends from an outer peripheral portion of
the base plate portion 2 in one direction along the axis
C1 of the base plate portion 2 is prepared. A rotary lower
mold 5 is fitted from a lower open-end portion of the cup-
shaped material 4, and a shaft portion 51 of the mold is
fitted into the boss portion 1. A downward expansion 21
which is formed in the base plate portion 2 is fitted into
a recess 52 of the rotary lower mold 5, so that the cup-
shaped material 4 is set to the rotary lower mold 5 so as
to be radially immovable, and a rotary upper mold 6 is
opposed to the upper side of the rotary lower mold 5 via
the base plate portion 2.

[0004] Then, the rotary upper mold 6 is lowered as
indicated by the arrow e in the right half of Fig. 8, and a
downward expansion 61 of the mold is fitted to the upper
face of the downward expansion 21 of the base plate
portion 2, so that the base plate portion 2 of the cup-
shaped material 4 is clampingly held by the upper end
face of the rotary lower mold 5 and the lower end face of
the rotary upper mold 6. Thereafter, at least one of the
rotary lower mold 5 and the rotary upper mold 6 is rotated
about the axis C1 to rotate the rotary lower mold 5, the
rotary upper mold 6, and the cup-shaped material 4 about
the axis C1. In this way, while rotating the cup-shaped
material 4, a first roll-forming roller 7 is moved in the di-
rection of the arrow f, and a portion corresponding to an
approximately lower half of the cylindrical portion 3 is
clampingly pressed by a pressing face 71 which pro-
trudes radially outward, and the outer circumferential
face 53 of the rotary lower mold 5. This causes the portion
corresponding to the approximately lower half of the cy-
lindrical portion 3, to be downward drawn as indicated
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by the reference numeral 8 while the approximately lower
half of the cylindrical portion 3 is thinned.

[0005] As shown in the left half of Fig. 9, next, the cup-
shaped material 4 in which the portion 8 corresponding
to the approximately lower half of the cylindrical portion
3is downward drawn while being thinned is set to a rotary
lower mold 5a so as to be radiallyimmovable, and arotary
upper mold 6a is opposed to the upper side of the rotary
lower mold 5a via the base plate portion 2. In this case,
the rotary lower mold 5a which is slightly smaller in di-
ameter than the rotary lower mold 5 used in Fig. 8 is used.
Therefore, a small gap s is formed between the outer’
circumferential face 53a of the rotary lower mold 5a and
the cylindrical portion 3. A cutaway 62 which allows in-
gress of an outer peripheral edge of an upper end portion
of a second roll-forming roller that will be described later
is formed in an outer peripheral edge portion of the rotary
upper mold 6a. In the rotary lower mold 5a and rotary
upper mold 6a which are shown in Fig. 9, portions cor-
responding to those of the rotary lower mold 5 and rotary
upper mold 6 which are shown in Fig. 8 are denoted by
the same reference numerals.

[0006] Then, the rotary upper mold 6a is lowered as
indicated by the arrow g in the right half of Fig. 9, and a
downward expansion 61 of the mold is fitted to the upper
face of the downward expansion 21 of the base plate
portion 2, so that the base plate portion 2 of the cup-
shaped material 4 is clampingly held by the upper end
face of the rotary lower mold 5a and the lower end face
of the rotary upper mold 6a. Thereafter, at least one of
the rotary lower mold 5a and the rotary upper mold 6a is
rotated about the axis C1 to rotate the rotary lower mold
5a, the rotary upper mold 6a, and the cup-shaped mate-
rial 4 about the axis C1. In this way, while rotating the
cup-shaped material 4, a second roll-forming roller 9 is
moved in the direction of the arrow h, and a thick portion
3a (see the left half of Fig. 9) corresponding to an ap-
proximately upper half of the cylindrical portion 3 is
clampingly pressed by a pressing face 91 which is re-
cessed radially inward, and the outer circumferential face
53a of the rotary lower mold 5a. This causes the thick
portion 3a to be downward drawn as indicated by the
reference numeral 10 in the right half of Fig. 9 while being
thinned, with the result that the cylindrical portion 3 in
which the outer circumferential face is flat can be pro-
duced.

[0007] Namely, by the cup-shaped material 4 in which
the thickness t1 of the cylindrical portion 3 shown in Fig.
10is large and the axial length h1 of the cylindrical portion
3 is small, the cylindrical portion 3 in which, as shown in
Fig. 11, the thickness t2 is small and the axial length h2
is largerthan the axial length h1in Fig. 9 can be produced.
[0008] Patent Literature 1: WO98/05447
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Disclosure of the Invention
Problems to be Solved by the Invention

[0009] However, the conventional method of enlarging
a cylindrical portion merely provides a method of simply
clampingly pressing a portion corresponding to an ap-
proximately lower half of the cylindrical portion 3 which
extends in one direction along the axis C1 of the base
plate portion 2, thereby downward extending the portion
while being thinned. In a first step of downward extending
while thinning, work hardening is caused in the portion
which has been thinned and downward extended. In a
second step, however, the thick portion 3a corresponding
to the approximately upper half of the cylindrical portion
3 must be extended toward the portion where work hard-
ening is caused in the first step, while being thinned.
Therefore, molding in which the thick portion 3a is ex-
tended is relatively troublesome.

[0010] Furthermore, an effective length h3 of the cy-
lindrical portion 3 with which the back face of a belt can
be in contact is limited to a value which is obtained by
subtracting the axial length Ah of the upper-end curved
portion 11b of the cylindrical portion 3 from the axial
length h2 of the cylindrical portion 3.

[0011] The invention solves these problems. It is an
object of the invention to provide a method of producing
a sheet metal-made back face pulley in which the effec-
tive length of a cylindrical portion that can be contacted
with the back face of a belt can be increased, molding is
easily conducted, and accurate flatness and dimension-
ality can be obtained by a reduced number of steps.

Means for Solving the Problems

[0012] The method of producing a sheet metal-made
back face pulley according to the invention is character-
ized in that a sheet metal-made cup-shaped material
comprising: a circular base plate portion; and a cylindrical
portion which extends from an outer peripheral edge por-
tion of the base plate portion in one direction along an
axis of the base plate portion is prepared, an annular
expansion is formed in the cylindrical portion, and the
annularexpansionis clampingly pressed by arotary inner
mold and a flat-face forming rolling roller to a degree at
which at least the annular expansion disappears, where-
by an outer circumferential face of the cylindrical portion
is flatly formed.

Effects of the Invention

[0013] According to the production method, the annu-
lar expansion is clampingly pressed by the rotary inner
mold and the flat-face forming rolling roller to a degree
at which at least the annular expansion disappears,
whereby the expanding volume amount of the annular
expansion is converted into the extended distance by
which the cylindrical portion is axially extended. There-
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fore, the axial length of the sheet metal-made cup-
shaped material is larger than the original length (original
dimension) correspondingly with the expanding volume
amount, and it is possible to provide a sheet metal-made
back face pulley in which the increased axial length can
be used as the effective length.

[0014] Furthermore, since the annular expansion is
clampingly pressed by the rotary inner mold and the flat-
face forming rolling roller to a degree at which the annular
expansion disappears, to flatten the outer circumferential
face of the cylindrical portion, molding can be conducted
by a clamping press force which is smaller as compared
with the case where the whole outer circumferential face
of the cylindrical portion is clampingly pressed to be flatly
formed. Therefore, molding is facilitated, and accurate
flatness and dimensionality can be obtained by a reduced
number of steps.

[0015] Moreover, the cylindrical portion is not work-
hardened or is low in degree of work hardening. There-
fore, the conversion of the expanding volume amount of
the annular expansion into the axial extended distance
of the cylindrical portion is smoothly performed, and the
production efficiency can be enhanced.

[0016] Since the whole of the increased axial length
can be used as the effective length, for example, it is
possible to attain an effect that a small positional dis-
placement in the width direction of a belt is absorbed,
and a stable contact state with the back face of the belt
can be maintained.

[0017] In the production method of the invention, pref-
erably, the annular expansion is formed by expansion in
a radially outward direction of the cylindrical portion.
[0018] When the annular expansion is formed by ex-
pansion in a radially outward direction of the cylindrical
portion in this way, only the annular expansion can be
pressed by the flat-face forming rolling roller, and the
annular expansion can be efficiently extended for a short
time period to disappear.

[0019] In the production method of the invention, pref-
erably, an upper end portion of the cylindrical portion is
pressed by a groove-forming protrusion disposed in a
roll-forming roller, to form an annular groove in the upper
end portion of the cylindrical portion, and an annular pro-
jection that projects in a direction opposite to a direction
along which the cylindrical portion extends is formed
above the annular groove.

[0020] When an upper end portion of the cylindrical
portion is pressed by the groove-forming protrusion dis-
posed in the roll-forming roller, to form the annular groove
as described above, the annular projection that projects
in the direction opposite to the direction along which the
cylindrical portion extends is formed in the cylindrical por-
tion. Therefore, the axial length of the sheet metal-made
cup-shaped material can be further increased corre-
spondingly with the projection distance of the annular
projection.
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Brief Description of the Drawings
[0021]

[Fig. 1] Fig. 1 is a longitudinal sectional view showing
a step of forming a small valley-shaped groove in a
sheet metal-made cup-shaped material which is ap-
plied to an embodiment of the invention.

[Fig. 2] Fig. 2 is a longitudinal sectional view showing
a step of forming an annular expansion in a cylindri-
cal portion of the sheet metal-made cup-shaped ma-
terial which is worked in Fig. 1.

[Fig. 3] Fig. 3 is a half-cutaway longitudinal sectional
view showing a step of flattening the outer circum-
ferential face of the cylindrical portion of the sheet
metal-made cup-shaped material which is worked in
Fig. 2.

[Fig. 4] Fig. 4 is a longitudinal sectional view showing
an example of the sheet metal-made cup-shaped
material which is applied to the embodiment of the
invention.

[Fig. 5] Fig. 5is a longitudinal sectional view showing
a sheet metal-made back face pulley which is pro-
duced by the sheet metal-made cup-shaped material
of Fig. 4.

[Fig. 6] Fig. 6 is a longitudinal sectional view showing
another example of the sheet metal-made cup-
shaped material.

[Fig. 7] Fig. 7 is a longitudinal sectional view showing
a sheet metal-made back face pulley which is pro-
duced by the sheet metal-made cup-shaped material
of Fig. 6.

[Fig. 8] Fig. 8 is a longitudinal sectional view showing
afirstworking stage of extending a cylindrical portion
ofaconventional sheet metal-made cup-shaped ma-
terial.

[Fig. 9] Fig. 9is alongitudinal sectional view showing
a second working stage of further extending the cy-
lindrical portion of the conventional sheet metal-
made cup-shaped material which is worked in Fig. 8.
[Fig. 10] Fig. 10 is a longitudinal sectional view of a
sheet metal-made cup-shaped material which is
used in a conventional production method.

[Fig. 11] Fig. 11 is a longitudinal sectional view show-
ing a state where a cylindrical portion of the sheet
metal-made cup-shaped material of Fig. 10 is ex-
tended in one direction.

Description of Reference Numerals

[0022]

2 circular base plate portion

3 cylindrical portion

4 sheet metal-made cup-shaped material

15 projection
15a  outer circumferential face of projection 15
40 expansion
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Best Mode for Carrying Out the Invention

[0023] Hereinafter, a preferred embodiment of the
method of producing a sheet metal-made back face pul-
ley according to the invention will be described with ref-
erence to the drawings. In the embodiment, the compo-
nents which are identical with those of the conventional
example that has been described with reference to Fig.
8, Fig. 9, Fig. 10, and Fig. 11 will be described by denoting
them with same reference numerals.

As shown in the left half of Fig. 1 and Fig. 4, the embod-
iment uses the cup-shaped material 4 comprising: the
circular base plate portion 2 from which the boss portion
1 where the axis C1 is set as the center axis is projected;
and the cylindrical portion 3 which extends from an outer
peripheral portion of the base plate portion 2 in one di-
rection along the axis C1 of the base plate portion 2 is
used. In the circular base plate portion 2, a higher portion
on the side of the boss portion 1 is continuous to a lower
portion on the side of the cylindrical portion 3 via an an-
nular stepped portion 22.

[0024] As shown in the left half of Fig. 1, the cup-
shaped material 4 is fitted from the lower open end portion
of the material onto a rotary lower mold 5b, the boss
portion 1 of the cup-shaped material 4 is fitted onto a
shaft 51 of the rotary lower mold 5b, and an annular
stepped face 54 of the rotary lower mold 5b is fitted to
the inner face of the annular stepped portion 22 disposed
in the base plate portion 2, so that the cup-shaped ma-
terial 4 is set to the rotary lower mold 5b so as to be
radially immovable. Thereafter, the rotary upper mold 6a
is opposed to the upper side of the rotary lower mold 5b
via the base plate portion 2.

[0025] Then, the rotary upper mold 6a is lowered as
indicated by the arrow e in the right half of Fig. 1, and the
annular stepped portion 22 of the base plate portion 2 is
fitted to an annular stepped face 63 formed in the lower
end of the rotary upper mold 6a, so that the base plate
portion 2 of the cup-shaped material 4 is clampingly held
by the upper end face of the rotary lower mold 5b and
the lower end face of the rotary upper mold 6a. Thereaf-
ter, at least one of the rotary lower mold 5b and the rotary
upper mold 6a is rotated about the axis C1 to rotate the
rotary lower mold 5b, the rotary upper mold 6a, and the
cup-shaped material 4 about the axis C1.

[0026] While rotating the cup-shaped material 4 in this
way, a first roll-forming roller 70 is moved in the direction
of the arrow f, so that a first groove-forming protrusion
72 having a mountain-like section shape which is pro-
truded radially outward in the vicinity of an upper end
portion of the first roll-forming roller 70 is pressed radially
inward into an upper end portion of the cylindrical portion
3, and the cylindrical-portion pressing face 71 of the first
roll-forming roller 70 is caused to butt against the outer
circumferential face 30 of the cylindrical portion 3. While
the first roll-forming roller 70 reversely rotates with fol-
lowing the rotation of the cup-shaped material 4, there-
fore, an annular first groove 12 that is opened in a valley-
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like shape is formed in an outer peripheral edge of the
upper end portion of the cylindrical portion 3.

[0027] By apushing-upaction ofanupperinclined face
of the first groove-forming protrusion 72 which is gener-
ated when the annular first groove 12 that is opened in
a valley-like shape is formed in the outer peripheral edge
of the upper end portion of the cylindrical portion 3 as
described above, the upper side of the annular first
groove 12 in the cylindrical portion 3 is upward pushed
up, so that an annular projection 14 that projects in a
direction opposite to a direction along which the cylindri-
cal portion 3 extends is formed in an upper end portion
of the cylindrical portion 3. By a pushing-down action of
an lower inclined face of the first groove-forming protru-
sion 72, the lower side of the annular first groove 12 in
the cylindrical portion 3 is downward pushed down, so
that a cup-shaped material 4A in which the cylindrical
portion 3 is extended slightly and downward is molded.
[0028] As shown in the left half of Fig. 2, next, the cup-
shaped material 4A in which the annular first groove 12
and the annular projection 14 are formed is fitted from a
lower open end portion of the material onto a rotary lower
mold 5¢, and the boss portion 1 of the cup-shaped ma-
terial 4A is fitted onto the shaft 51 of the rotary lower mold
5c. An annular stepped face 55 of the rotary lower mold
5cis fitted to the inner face of the annular stepped portion
22 disposed in the base plate portion 2, so that the cup-
shaped material 4A is set to the rotary lower mold 5c so
as to be radially immovable. Then, the rotary upper mold
6bis lowered as indicated by the arrow e, and the annular
stepped portion 22 of the base plate portion 2 is fitted to
an annular stepped face 64 formed in the lower end of
the rotary upper mold 6b, so that the base plate portion
2 of the cup-shaped material 4 is clampingly held by the
upper end face of the rotary lower mold 5¢ and the lower
end face of the rotary upper mold 6b. At least one of the
rotary lower mold 5c¢ and the rotary upper mold 6b is
rotated about the axis C1 to rotate the rotary lower mold
5c, the rotary upper mold 6b, and the cup-shaped mate-
rial 4A about the axis C1.

[0029] A second roll-forming roller 90 is moved in the
direction of the arrow h with respect to the cup-shaped
material 4A which rotates about the axis C1 together with
the rotary lower mold 5c¢ and the rotary upper mold 6b
as described above, whereby a second groove-forming
protrusion 92 which is protruded radially outward in the
vicinity of an upper end portion of the second roll-forming
roller 90 is fitted into the annular first groove 12 (see the
right half of Fig. 1) which has been already opened in a
valley-like shape, to be pressed radially inward, and the
cylindrical-portion pressing face 91 is caused to butt
against the outer circumferential face 30 of the cylindrical
portion 3. Namely, the second groove-forming protrusion
92 having a mountain-like section shape in which amoun-
tain peak portion is rounder than the first groove-forming
protrusion 72 is fitted into the annular first groove 12 to
be pressed radially inward, and the cylindrical-portion
pressing face 91 is caused to butt against the outer cir-
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cumferential face 30 of the cylindrical portion 3.

[0030] Whilethe second roll-forming roller 90 reversely
rotates with following the rotation of the cup-shaped ma-
terial 4A, therefore, the annular first groove 12 that has
been already formed is pressed open by the second
groove-forming protrusion 92 to form an annular second
groove 13 that is largely opened in a valley-like shape.
By a pushing-up action of an upper inclined face of the
second groove-forming protrusion 92 which is generated
when the annular second groove 13 thatis largely opened
in a valley-like shape is formed in the upper end portion
ofthe cylindrical portion 3 as described above, an annular
projection 15 that projects more largely than the annular
projection 14 in a direction opposite to a direction along
which the cylindrical portion 3 extends is formed in the
cylindrical portion 3.

[0031] By a pushing-down action of an lower inclined
face of the second groove-forming protrusion 92, the low-
er side of the annular second groove 13 in the cylindrical
portion 3 is downward pushed down, so that the lower
end of the cylindrical portion 3 butts against a restriction
face 58 of the rotary lower mold 5b, thereby restricting
the downward extension of the cylindrical portion 3.
Therefore, the lower side of the annular second groove
13 of the cylindrical portion 3 is pushed into an annular
recess 95 which is formed immediately below the second
groove-forming protrusion 92 of the second roll-forming
roller 90, thereby forming a cup-shaped material 4B in
which an expansion 40 that is radially outward expanded
is formed.

[0032] As shown in the right half of Fig. 2, next, the
cup-shaped material 4B in which the annular second
groove 13, the annular projection 15, and the expansion
40 that is radially outward expanded are formed is fitted
from a lower open end portion of the material onto a rotary
lower mold 5d, and the boss portion 1 of the cup-shaped
material 4B is fitted onto the shaft 51 of the rotary lower
mold 5d. An annular stepped face 56 of the rotary-lower
mold 5d is fitted to the inner face of the annular stepped
portion 22 disposed in the base plate portion 2, so that
the cup-shaped material 4B is set to the rotary lower mold
5d so as to be radially immovable. Then, the rotary upper
mold 6¢ is lowered as indicated by the arrow g, and the
annular stepped portion 22 of the base plate portion 2 is
fitted to an annular stepped face 65 formed in the lower
end of the rotary upper mold 6c, so that the base plate
portion 2 of the cup-shaped material 4B is clampingly
held by the upper end face of the rotary lower mold 5d
and the lower end face of the rotary upper mold 6¢. At
least one of the rotary lower mold 5d and the rotary upper
mold 6c¢ is rotated about the axis C1 to rotate the rotary
lower mold 5d, the rotary upper mold 6c¢, and the cup-
shaped material 4B about the axis C1.

[0033] After an outer circumferential face 16a of a flat-
face forming rolling roller 16 is caused to butt against the
outer circumferential face of the expansion 40, the flat-
face forming rolling roller 16 is moved in the direction of
the arrow i with respect to the cup-shaped material 4B
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which rotates about the axis C1 together with the rotary
lower mold 5¢ and the rotary upper mold 6b as described
above, so that the annular expansion 40 is clampingly
pressed by the outer circumferential face 16a of the flat-
face forming rolling roller 16, and the outer circumferen-
tial face 53 of the rotary lower mold 5d, and the expansion
40 is caused to disappear, thereby flattening the outer
circumferential face 30 of the cylindrical portion 3 as
shown in Fig. 3. As a result, the expanding volume
amount of the annular expansion 40 is converted into the
extended distance by which the cylindrical portion 3 is
axially extended. Therefore, the axial length of the sheet
metal-made cup-shaped material 4C is larger than the
original length (original dimension) correspondingly with
the distance corresponding to the expanding volume
amount. Furthermore, the outer circumferential face 15a
ofthe annular projection 15, and the outer circumferential
face 30 of the cylindrical portion 3 are formed to be flush
with each other, and the annular projection 15 is upward
extended while being thinned so that the projection dis-
tance of the projection is larger than that shown in the
right half of Fig. 2. Therefore, a sheet metal-made back
face pulley 11 in which the axial length is further in-
creased can be produced.

[0034] As described above, the annular expansion 40
that is radially outward expanded is clampingly pressed
by the rotary lower mold 5d and the flat-face forming roll-
ing roller 16 to a degree at which the annular expansion
40 disappears, whereby the outer circumferential face
30 of the cylindrical portion 3 is flatly formed. As com-
pared with the case where the whole outer circumferen-
tial face 30 of the cylindrical portion 3 is clampingly
pressed to be flatly formed, therefore, molding can be
conducted by a smaller clamping press force. Therefore,
molding is facilitated, and accurate flatness and dimen-
sionality can be obtained by a reduced number of steps.
Since the cylindrical portion 3 is not work-hardened in
the preceding stage in which the annular expansion 40
is clampingly pressed, the conversion of the expanding
volume amount of the annular expansion 40 into the axial
extended distance of the cylindrical portion 3 is smoothly
performed, and the production efficiency can be en-
hanced.

[0035] Namely, the sheet metal-made back face pulley
11 in which, as shown in Fig. 3 and Fig. 5, the thickness
t2 of the cylindrical portion 3 is small, the axial length h4
is increased more than the axial length h1 of Fig. 4, and
the whole of the increased axial length h4 can be used
as the effective length can be produced by the sheet met-
al-made cup-shaped material 4 in which the thickness t1
of the cylindrical portion 3 shown in the left half of Fig. 1
and Fig. 4 is large and the axial length h1 is small. Since
the whole of the increased axial length h4 can be used
as the effective length, for example, an effect that a small
positional displacement in the width direction of a belt is
absorbed, and a stable contact state with the back face
of the belt can be maintained is attained.

[0036] When, as shown in the left half of Fig. 2, the
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annular second groove 13 is formed within the range of
the thickness t1 of the cylindrical portion 3 of the cup-
shaped material 4, the annular second groove 13 does
not enter the base plate portion 2, and it is possible to
prevent an disadvantage that the base plate portion 2 is
thinned to reduce its strength, from occurring. Therefore,
reduction of the buckling strength of the base plate por-
tion 2 can be avoided.

[0037] When, in the first roll-forming roller 70, the first
groove-forming protrusion 72 having a mountain-like
section shape is used as shown in the right half of Fig.
1, and the first groove-forming protrusion 72 is pressed
radially inward, the bottom of the annular first groove 12
is positioned approximately on the center line C2 of the
axial thickness of the base plate portion 2. Thereafter,
when, in the second roll-forming roller 90, the second
groove-forming protrusion 92 having a mountain-like
section shape in which a mountain peak portion is round-
ed is used as shown in the left half of Fig. 2, and the
second groove-forming protrusion 92 is pressed into the
annular first groove 12, so that the bottom of the annular
second groove 13 is positioned on the center line C2,
whereby, in the cylindrical portion 3, a large thickness of
a portion which is upper than the center line C2 is en-
sured. The portion in which a large thickness is ensured
is projected in the direction opposite to the direction along
which the cylindrical portion 3 extends, and the annular
projection 15 can be formed. Therefore, the projection
distance in the direction opposite to the direction along
which the cylindrical portion 3 extends can be sufficiently
ensured while preventing the annular projection 15 from
being thinned, and the length h4 (see Fig. 5) from the
upper end of the base plate portion 2 of the sheet metal-
made back face pulley 11 to the lower end of the cylin-
drical portion 3 can be increased.

[0038] In the embodiment, the method in which the
sheet metal-made back face pulley 11 shown in Fig. 5 is
produced by the sheet metal-made cup-shaped material
4 comprising: the circular base plate portion 2 from which
the boss portion 1 shown in Fig. 4 is projected; and the
cylindrical portion 3 which extends from the outer periph-
eral portion of the base plate portion 2 in one direction
along the axis C1 of the base plate portion 2 has been
described. When rotary lower molds different from the
rotary lower molds 5b, 5¢, 5d, 5e used in the embodiment
are used, and rotary upper molds different from the rotary
upper molds 6a, 6b, 6¢, 6d used in the embodiment are
used, for example, the sheet metal-made back face pul-
ley 11 in which, as shown in Fig. 7, the thickness t2 of
the cylindrical portion 3 is small, the axial length h4 is
larger than the axial length h1in Fig. 6, and the increased
axial length h4 can be used as the effective length can
be produced as shown in, for example, Fig. 6 by the sheet
metal-made cup-shaped material 4 comprising: the cir-
cular base plate portion 2 from which the boss portion 1
(see Fig. 4) is omitted; and the cylindrical portion 3 which
extends from the outer peripheral portion of the base
plate portion 2 in one direction along the axis C1 of the
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base plate portion 2. Industrial Applicability

[0039] As described above, the invention is the tech-
nique in which, in a sheet metal-made cup-shaped ma-
terial comprising: a circular base plate portion; and a cy-
lindrical portion which extends from an outer peripheral
edge portion of the base plate portion in one direction
along an axis of the base plate portion, an annular ex-
pansion which is expanded radially outward is formed in
the cylindrical portion, and the annular expansion is
clampingly pressed by a rotary inner mold and a flat-face
forming rolling roller to a degree at which at least the
annular expansion disappears, whereby an outer circum-
ferential face of the cylindrical portion is flatly formed, so
that the axial length of the cylindrical portion is increased,
and the increased axial length can be used as the effec-
tive length, whereby a small positional displacement in
the width direction of a belt is absorbed, and a stable
contact state with the back face of the belt can be main-
tained.

Claims

1. A method of producing a sheet metal-made back
face pulley wherein a sheet metal-made cup-shaped
material comprising: a circular base plate portion;
and a cylindrical portion which extends from an outer
peripheral edge portion of said base plate portion in
one direction along an axis of said base plate portion
is prepared, an annular expansion is formed in said
cylindrical portion, and said annular expansion is
clampingly pressed by a rotary inner mold and a flat-
face formingrolling roller to a degree at which atleast
said annular expansion disappears, whereby an out-
er circumferential face of said cylindrical portion is
flatly formed.

2. A method of producing a sheet metal-made back
face pulley according to claim 1, wherein said annu-
lar expansion is formed by expansion in a radially
outward direction of said cylindrical portion.

3. A method of producing a sheet metal-made back
face pulley according to claim 1 or claim 2, wherein
an upper end portion of said cylindrical portion is
pressed by a groove-forming protrusion disposed in
a roll-forming roller, to form an annular groove in an
upper end portion of said cylindrical portion, and an
annular projection that projects in a direction oppo-
site to a direction along which said cylindrical portion
extends is formed above said annular groove.
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