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Description

TECHNICAL FIELD

[0001] The present invention relates to a method of
forming by forging and a case forming method.

BACKGROUND ART

[0002] Various types of machine parts and the like are
often manufactured by forging for cost reasons. In such
cases, it often happens that the intermediate product re-
quires the formation of an overlay on the plate core ma-
terial. This is the case in, for example, the manufacture
of parts such as sprockets, gears, pulleys, cams, links
and fixing brackets.

[0003] Also, cup-shaped cases with a boss provided
on the inside are widely employed in various fields. For
example, the case of the electromagnetically controlled
valve of an injection apparatus used to supply fuel to the
cylinders in an internal combustion engine is a cup-
shaped member with an integrally formed inside boss for
affixing the electromagnetic coil and the magnetic core.
Cup-shaped cases such as these having an inside boss
are also usually formed by forging, for cost reasons, and
in the intermediate product form require the formation of
overlays on the plate core material.

[0004] In the prior art the method of fabrication used
in cases such as these in which material is to be shaped
by forging and the intermediate product requires the for-
mation of an overlay on plate core material, has been to
press-form cylindrical material obtained by cutting low-
carbon round steel bar.

[0005] BE 526009 relates to a method for manufacture
of cup-like parts by deep-drawing based of a cylindrical
bar and products obtained by this method.

[0006] Japanese Unexamined Patent Application pub-
lication No. 2000-94088 discloses a method of forming
acup with an inside boss in which the material is obtained
by spheroidizing annealing a forged slab and subjecting
the material to shot bonderizing treatment. Because the
method includes the step of cutting round steel bar, it
endeavors to reduce the cutting cost by using round bar
having a relatively small diameter, and gives the material
a thick configuration suitable for forming a cup having an
internal boss by forging the cut sections of round bar. To
eliminate such tasks, there is also known a method of
forming a case having an internal boss by preparing and
forging a flat steel slab.

[0007] However, in the case of the above method in
which the intermediate product is formed by stamping
cylindrical material obtained by cutting low-carbon round
steel bar, there are problems such as a high cutting cost,
making the end product costly.

[0008] Also, when a cup-shaped case is formed with
an internal boss by the forging of sheet material, the cup
is stamping-formed by the forward drawing of relatively
thin sheet material, so there tends to be a lack of bulk
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which can make it difficult to ensure that the bottom is
thick enough to form the internal boss by forming the
bottom of the cup thicker than the peripheral wall.
[0009] An objectoftheinventionis to provide a method
of forming by forging and a case forming method capable
of overcoming the aforesaid problems of the prior art.
[0010] Anobjectoftheinventionisto provide a method
of forming for manufacturing a high-quality case by blank-
ing of sheet material.

[0011] Another object of the invention is to provide a
case forming method capable of manufacturing high-
quality cases at low cost.

[0012] In order to achieve the above-mentioned ob-
jects, there is provided a method of forming a case ac-
cording to claim 1.

[0013] Advantageous embodiments are defined by the
dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

Figure 1 is a diagram for illustrating the process of
forming a case with an internal boss in accordance
with the invention.

Figure 2 is a diagram for illustrating the process of
forming a case with an internal boss in accordance
with the invention.

Figure 3 is a diagram for illustrating the process of
forming a case with an internal boss in accordance
with the invention.

Figure 4 is a diagram for illustrating the process of
forming a case with an internal boss in accordance
with the invention.

Figure 5 is a diagram for illustrating the process of
forming a case with an internal boss in accordance
with the invention.

Figure 6 is a diagram illustrating the forming process
when the first intermediate formed product shown in
Figure 2 is used to manufacture a gear.

Figure 7 is a diagram illustrating the forming process
when the first intermediate formed product shown in
Figure 2 is used to manufacture a gear.

Figure 8 is a diagram illustrating the forming process
when the first intermediate formed product shown in
Figure 2 is used to manufacture a gear.

Figure 9 is a diagram illustrating the forming process
when the first intermediate formed product shown in
Figure 2 is used to manufacture a pulley.

Figure 10 is a diagram illustrating the forming proc-
ess when the first intermediate formed product
shown in Figure 2 is used to manufacture a pulley.
Figure 11 is a diagram illustrating the forming proc-
ess when the first intermediate formed product
shown in Figure 2 is used to manufacture a pulley.
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BEST MODE OF CARRYING OUT THE INVENTION

[0015] Embodiments of the invention will now be ex-
plained in detail with reference to the drawings.

[0016] Figures 1to 5 are process ironings for explain-
ing an embodiment of method of the invention, applied
to the manufacture of the case of an electromagnetically
controlled valve of a fuel injection apparatus used to sup-
ply fuel to an internal combustion engine.

[0017] First, the sheet member shown in Figure 1 is
prepared as material 1. The material 1 can be obtained
by, for example, by blanking and stamping low-carbon
steel sheet. Here, material 1 is a disk-shaped member,
but it does not have to be disk-shaped.

[0018] Next, upsetting is used to reduce the thickness
of the periphery compared to the thickness at the center
portion while forming a concavity in the thick center por-
tion, forming the first intermediate formed product 2
shaped as shown in Figure 2. The intermediate formed
product 2 shown in Figure 2 has a circumferential thin
annular portion 21, a thick portion 22 on the inside of the
thin annular portion 21 that is thicker than the thin annular
portion 21, and a concave portion 22A on the center por-
tion of the thick portion 22.

[0019] In subsequent process steps, the thick portion
22 is formed into at least the case bottom and internal
boss, so it is thickened to allow for at least the amount
of material for the internal boss formed integrally with the
bottom. Before being processed in the next step, it is
preferable for the first intermediate formed product 2 to
be annealed to prevent cracking occurring in the subse-
quent process steps.

[0020] In the following drawing and ironing step, the
first intermediate formed product 2 is stamping-formed
to form the thick portion 22 into a bottom 32 and the thin
annular portion 21 into a peripheral wall 31 that extends
integrally from the bottom 32, thereby forming a second
intermediate formed product 3 shaped as shown in Fig-
ure 3. Since the first intermediate formed product 2 has
the concave portion 22A in the center thereof, the second
intermediate formed product 3 of Figure 3 can readily be
obtained by the drawing and ironing process. In order to
form an external flange around the edge of the peripheral
wall of the case, drawing and ironing are used to slightly
thicken the outer edge 31 A of the peripheral wall 31,
giving the wall 31 a skirt-like shape. The thickness of the
peripheral wall 31 is less than the thickness of the bottom
32. If an external flange is not needed, it is not necessary
to thicken the outer edge 31A.

[0021] In the next forward/backward drawing to which
the second intermediate formed product 3 is subjected
to form it into the third intermediate formed product 4
shownin Figure 4, internal boss 43 is formed on the inside
of the bottom 42, external boss 44 is formed on the out-
side of the bottom 42, and external flange 41A is formed
on the edge of the peripheral wall 41. Only forward draw-
ing is required in cases in which the external boss 44 is
not needed.
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[0022] In the next step, two dies are used to stamp the
third intermediate formed product 4 into the intended final
shape to obtain, as the final product, the case 5 having
an internal boss shown in Figure 5. In the case 5 thus
formed, the bottom 52 and peripheral wall 51 are approx-
imately the same thickness and the internal boss 53 and
external boss 54 on the bottom 52 are coaxial. The in-
ternal boss 53 is provided in order to incorporate an elec-
tromagnetic solenoid, and the external boss 54 is provid-
ed to accommodate a bearing. An external flange 51A
on the outside edge of the peripheral wall 51 extends
integrally at a right-angle to the peripheral wall 51.
[0023] When a case with an internal boss is formed in
accordance with the steps of Figures 1 to 5, since it is
possible to draw sheet material to form an internal boss
and/or an external boss in the bottom, it is possible to
readily manufacture a high-quality product at a lower cost
compared to the prior art in which a case is formed with
an internal boss from a cut section of round bar. Moreo-
ver, in a modified version of the example shown in Figure
5, it is also possible to form just an internal boss. In par-
ticular, using the same volume to form just an internal
boss makes it possible to form an internal boss that is
higher than when both internal and external bosses are
formed.

[0024] While the above explanation has been made
with reference to one embodiment of the invention, the
first intermediate formed product 2 shown in Figure 2 is
a general-purpose member. The first intermediate
formed product 2 can be used as an intermediate product
in the manufacturing of, for example, sprockets, gears,
pulleys, cams, links and fixing brackets.

[0025] The steps of using the first intermediate formed
product 2 of Figure 2 to manufacture a gear will now be
described with reference to Figures 6 to 8. First, the first
intermediate formed product 2 is prepared and subjected
to forward/backward drawing forging steps whereby the
thick center portion of the first intermediate formed prod-
uct 2 is formed into a boss 61 and the thin portion is
formed into a thin annular portion 62 having a uniform
thickness. Here, the boss 61 is cup-shaped, formed as
a cylinder with a bottom.

[0026] The intermediate formed product in Figure 6 is
stamped to remove the bottom 61A of the boss 61, form-
ing the cylindrical boss 63 shown in Figure 7.

[0027] Then, the periphery of the thin annular portion
62 is trimmed and blanked, forming a plurality of teeth
62A to thereby obtain a gear 6 having a boss 63 (Figure
8).

[0028] The steps of using the first intermediate formed
product 2 of Figure 2 to manufacture a pulley will now be
described with reference to Figures 9 to 11. First, the first
intermediate formed product 2 is prepared and stamped
to increase the thickness of the peripheral edge of the
thin portion, thereby forming the outer ring 71 shown in
Figure 9.

[0029] After forming the outer ring 71, forward/back-
ward drawing forging steps are used whereby the thick
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center portion is formed into a boss 72 and a thin annular
portion 73 having a uniform thickness is formed between
the outer ring 71 and the boss 72 (Figure 10). Here, the
boss 72 is cup-shaped, formed as a cylinder with a bot-
tom, and the outer ring 71 is formed to have the required
dimensions for outer ring 74.

[0030] Then, the bottom 72A of the boss 72 is punched
to remove it, forming the cylindrical boss 75 shown in
Figure 11.

[0031] In accordance with the above steps, a pulley 7
is obtained comprising the boss 75 and the outer ring 74
integrated by the thin annular portion 73 of uniform thick-
ness. For end product application, a groove may be
formed on the outer ring 74 by machining or the like.

INDUSTRIAL APPLICABILITY

[0032] The method of forming by forging and a case
forming method according to the invention, as described
in the foregoing, is useful for the low-cost fabrication of
parts such as sprockets, gears, pulleys, cams and fixing
brackets, and for the low-cost, high-quality manufacture
of cup-shaped cases with an internal boss.

Claims

1. A method of forming a case (5), wherein the method
comprises:

a first step of preparing sheet material (1),

a second step in which a thickness of a circum-
ferential portion (21) of the material is made thin-
ner than a thickness of a center portion (22) of
the material, thereby forming a first intermediate
product (2) and

a third step in which the first intermediate prod-
uct (2) obtained by the second step is forward
drawn to simultaneously form a second interme-
diate product (3) with the peripheral wall (31)
and bottom (32) of the case, wherein the second
intermediate product (3) obtained by the third
stepis forward drawn to form a third intermediate
product (4) with a bottom (42) and a case pe-
ripheralwall (41), characterized in that the sec-
ond intermediate product (3) is forward/back-
ward drawn to form an internal boss (43) on the
inside of the bottom (42) and optionally an ex-
ternal boss (44) on the outside of the bottom
(42).

2. The method as claimed in claim 1, wherein the first
step is a step of blanking sheet metal.

3. The method as claimed in claim 1, wherein the sec-
ond step is a step of simultaneously stamping-form-
ing a concavity in the center portion (22) of the ma-
terial (1).
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4. The method as claimed in claim 1, wherein the sec-
ond step is a step of forming by forging.

5. The method as claimed in claim 1, wherein the sec-
ond step is carried out by upsetting.

6. The method as claimed in claim 1, wherein, if ais a
thickness of the peripheral wall (31) and b is a thick-
ness of the bottom (32), a<b.

7. The method as claimed in claim 1, wherein an inter-
mediate product obtained by the third step is forward
drawn to simultaneously form the case peripheral
wall (41) and the internal boss (43).

8. The method as claimed in claim 1, wherein a first
intermediate product (2) obtained by the second step
is annealed before being subjected to a subsequent
step.

Patentanspriiche

1. Verfahren zum Bilden eines Gehauses (5), wobei
das Verfahren umfasst:

einen ersten Schritt des Vorbereitens von Plat-
tenmaterial (1),

einen zweiten Schritt, in dem eine Dicke eines
Umfangsabschnitts (21) des Materials dinner
als eine Dicke eines Mittelabschnitts (22) des
Materials hergestellt wird, wodurch ein erstes
Zwischenprodukt (2) gebildet wird, und

einen dritten Schritt, in dem das erste Zwischen-
produkt (2), das durch den zweiten Schritt er-
halten wird, nach vom gezogen wird, um gleich-
zeitig ein zweites Zwischenprodukt (3) mit der
Umfangswand (31) und dem Boden (32) des
Gehauses zu bilden, wobei das zweite Zwi-
schenprodukt (3), das durch den dritten Schritt
erhalten wird, nach vorn gezogen wird, um ein
drittes Zwischenprodukt (4) mit einem Boden
(42) und einer Gehduseumfangswand (41) zu
bilden, dadurch gekennzeichnet, dass das
zweite Zwischenprodukt (3) nach vorn/hinten
gezogen wird, um an der Innenseite des Bodens
(42) einen inneren Vorsprung (43) und optional
an der Aulenseite des Bodens (42) einen au-
Reren Vorsprung (44) zu bilden.

2. Verfahren nach Anspruch 1, wobei der erste Schritt
ein Schritt des Schneidens von Blech ist.

3. Verfahren nach Anspruch 1, wobei der zweite Schritt
ein Schritt des gleichzeitigen Stanzens und Formens
einer Konkavitat im Mittelabschnitt (22) des Materi-
als (1) ist.
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4. Verfahren nach Anspruch 1, wobei der zweite Schritt
ein Schritt des Formens durch Schmieden ist.

5. Verfahren nach Anspruch 1, wobei der zweite Schritt
durch Stauchen ausgefiihrt wird.

6. Verfahren nach Anspruch 1, wobei dann, wenn a
eine Dicke der Umfangswand (31) ist und b eine Dik-
ke des Bodens (32) ist, a < b gilt.

7. Verfahren nach Anspruch 1, wobei ein Zwischenpro-
dukt, das durch den dritten Schritt erhalten wird,
nach vom gezogen wird, um gleichzeitig die Geh&u-
seumfangswand (41) und den inneren Vorsprung
(43) zu bilden.

8. Verfahren nach Anspruch 1, wobei ein erstes Zwi-
schenprodukt (2), das durch den zweiten Schritt er-
halten wird, gegliht wird, bevor es einem nachfol-
genden Schritt unterworfen wird.

Revendications

1. Procédé pour former un boitier (5), dans lequel le
procédé comprend :

une premiére étape consistant a préparer un
matériau en feuille (1),

une deuxieéme étape dans laquelle une épais-
seur d’une partie circonférentielle (21) du maté-
riau est plus fine qu’une épaisseur d’'une partie
centrale (22) du matériau, formant ainsi un pre-
mier produit intermédiaire (2), et

une troisieme étape dans laquelle le premier
produitintermédiaire (2) obtenu par la deuxiéme
étape est tiré vers I'avant afin de former simul-
tanément un deuxi€éme produit intermédiaire (3)
avec la paroi périphérique (31) et le fond (32)
du bottier, le deuxiéme produit intermédiaire (3)
obtenu par la troisieme étape étant tiré vers
I'avant afin de former un troisieéme produit inter-
médiaire (4) avec un fond (42) et une paroi pé-
riphérique (41) de boitier, caractérisé en ce
que le deuxiéme produit intermédiaire (3) est
tiré vers I'avant / en arriére pour former un bos-
sage interne (43) sur l'intérieur du fond (42) et
éventuellement un bossage externe (44) sur
I'extérieur du fond (42).

2. Procédé selon larevendication 1, dans lequel la pre-
miére étape est une étape de découpage de tole.

3. Procédé selon la revendication 1, dans lequel la
deuxieme étape est une étape consistant a estamper
- former simultanément une concavité dans la partie
centrale (22) du matériau (1).
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4.

Procédé selon la revendication 1, dans lequel ladite
deuxieme étape est une étape de formage par for-
geage.

Procédé selon la revendication 1, dans lequel la
deuxiéme étape est réalisée par refoulement.

Procédé selon la revendication 1, dans lequel si a
est une épaisseur de la paroi périphérique (31) et
que b est une épaisseur du fond (32), alors a < b.

Procédé selon larevendication 1, dans lequel un pro-
duit intermédiaire obtenu par la troisieme étape est
tiré vers 'avant pour former simultanément la paroi
périphérique (41) du boitier et le bossage interne
(43).

Procédé selon larevendication 1, danslequel un pre-
mier produit intermédiaire (2) obtenu par la deuxié-
me étape est recuit avant d’étre soumis a une étape
successive.
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