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(54) ENGINE VALVE FORGING SYSTEM

(57) [Object] To provide an engine valve forging sys-
tem which is capable of manufacturing high-precision en-
gine valves with less stem curve of engine valves and
the like.

[Solving Means] An engine valve forging system in-
cludes a molding forging die which has a circular hole
shaped stem molding portion which is formed so as to
be continued to a tip end of a head type molding portion,
and in which an engine valve is moldedby extrusion-forg-
ing a material from the head type molding portion to the
stem molding portion by an upper die, and a stem guide
forging die which communicates with a tip end of the stem
molding portion, and is disposed coaxially with the stem
molding portion, and which has a guide portion for a stem
portion of an engine valve extruded from the stem mold-
ing portion, and a plurality of stem curve restraining por-
tions which have a shape gradually tapering toward a
central shaft line of the guide portion from a rear end
portion to a tip end portion are formed continuously along
the central shaft line of the guide portion in the guide
portion.
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Description

Technical Field

[0001] The present invention relates to a technology
of an engine valve forging system which is capable of
manufacturing high-precision engine valves with less
stem curve of engine valves and the like.

Background Art

[0002] As a forging die device for manufacturing en-
gine valves by extrusion-forging, there is one shown in
the following Patent Document 1. The forging die device
in the following Patent Document 1 is to gradually form
a stem portion W1 of an engine valve by extrusion-forging
of a material W from a molding land 3 provided at the
bottom portion of a cavity 2 by utilizing a punch 20. The
stem portion W1 is knocked out of the molding land 3,
thereby causing a stem curve to right or left from the
central shaft line of the stem portion W1 in the tip end of
the stemportion W1 as molding progresses. However,
because there is an inner diameter greater than an outer
diameter of the stemportion W1 in the forging die, and a
clearance portion 4 extending in the molding direction of
the stem portion W1 is provided therein, the stem portion
W1 extends without coming into contact with the inner
wall of the forging die even when a stem curve is caused.
On the other hand, a knock-out pin 30 which moves for-
ward and backward inside a capture portion 5 is provided
in the vicinity of an end position of molding an engine
valve, and the tip end of the stem portion W1 comes into
contact with a sloping portion 6 to be guided to the capture
portion 5 at the last minute of completion of the molding.
The molded engine valve whose tip end is pressed by
the knock-out pin 30 so as to be held by the capture
portion 5, to be taken out of the forging die.

Prior Art Document

Patent Document

[0003] Patent Document 1: Japanese Published Un-
examined Patent Application No. 2002-113542

Summary of the Invention

Problems to be Solved by the Invention

[0004] In the forging die device of the prior art docu-
ment 1, because the stem portion W1 extends without
coming into contact with the inner wall of the forging die,
the stem curve of the stem portion W1 expands as mold-
ing progresses, to be maximized at the tip end of the
stem portion W1. In the forging die device in the prior art
document 1, the tip end of the stem portion W1 comes
into contact with the sloping portion 6 in a short period
of time at the last minute of completion of the molding at

which the stem curve is maximized, thereby receiving
the restraining force for a stem curve by which its travel-
ling direction is directed to the capture portion 5.
[0005] However, in an engine valve in which only the
tip end of the stem portion W1 is recurved in a large way
in a short period of time toward the original central shaft
line, the problem that the stem curve of the stem portion
W1 is not sufficiently restrained occurs. That is, the forg-
ing die device in Patent Document 1 has the problem in
the point that engine valves with more stem curve are
manufactured.
[0006] The present invention has been made in view
of the above-described problem, and an object of the
present invention is to provide an engine valve forging
system which is capable of manufacturing high-precision
engine valves with less stem curve of engine valves and
the like.

Means for Solving the Problems

[0007] An engine valve forging system according to a
first aspect includes a molding forging die which has a
circular hole shaped stem molding portion which is
formed so as to be continued to a tip end of a head type
molding portion, and in which an engine valve is molded
by extrusion-forging a material from the stem molding
portion by an upper die, and a stem guide forging die
which communicates with a tip end of the stemmolding
portion, and is disposed coaxially with the stem molding
portion, and which has a guide portion for a stem portion
of an engine valve extruded from the stem molding por-
tion, and a stem curve restraining portion which has a
shape gradually tapering toward a central shaft line of
the guide portion is formed from a rear end portion to a
tip end portion (of a stem curve restraining portion which
will be described later) in the guide portion.
[0008] (Operation) A stem portion of an engine valve
molded by the stem molding portion of the molding forg-
ing die is guided in the guide portion of the stem guide
forging die while causing a stem curve. Because the inner
circumference of the guide portion is formed as a sloping
surface gradually tapering entirely from the rear end por-
tion to the tip end portion, the stem portion of the engine
valve in which a stem curve is caused immediately comes
into contact with the guide portion, to receive the force
toward the central shaft line, and is restrained from caus-
ing a stem curve. The restraining of a stem curve of the
stemportion starts immediately after the stemportion is
guided to the guide portion, so as to be gradually carried
out over a period of time until the completion of molding
the stem portion. Accordingly, in the engine valve forging
system according to the first aspect, the accuracy of re-
straining of a stem curve of the stem portion is high.
[0009] Further, in accordance with a second aspect, in
the engine valve forging system according to the first
aspect, a plurality of the stem curve restraining portions
are formed continuously along the central shaft line of
the guide portion.
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[0010] (Operation) In the engine valve forging system
according to the second aspect, because the plurality of
stem curve restraining portions having tapering shapes
are repeatedly and continuously formed, the restraining
of a stem curve of the stem portion is repeatedly carried
out at multiple places other than the tip end of the stem-
portion. Accordingly, in the engine valve forging system
according to the second aspect, the accuracy of restrain-
ing of a stem curve of the stem portion is made higher.
[0011] Further, in accordance with a third aspect, in
the engine valve forging system according to the first
aspect or the second aspect, the stem curve restraining
portion is formed inside a tubular member, the stem curve
restraining portion is further formed into a shape gradu-
ally tapering toward a central shaft line of the tubular
member from a rear end portion to a tip end portion of
the tubular member, and the guide portion is formed to
be one circular hole for fixing the tubular member inside
so as to be coaxial with the central shaft line of the stem
curve restraining portion.
[0012] In the engine valve forging system according to
the third aspect, the stem curve restraining portion is not
formed directly in the guide portion of the stem guide
forging die, and the stem curve restraining portion formed
into the tubular member as a separate body is integrated
with the guide portion later.
[0013] (Operation) In the engine valve forging system
according to the third aspect, it is possible to replace only
a worn stem curve restraining portion, to easily prevent
lowering in level of restraining of a stem curve. Further,
because the stem curve restraining portion and the guide
portion are formed separately, it becomes easy to man-
ufacture the stem curve restraining portion in the guide,
and the manufacturing cost is reduced.
[0014] Further, in accordance with a fourth aspect, the
engine valve forging system according to any one of the
first to third aspects, includes a holder in which a forging
die fixing hole into which the molding forging die and the
stem guide forging die are pressed to be fixed is provided,
and the stem molding portion and the guide portion are
formed so that the central shaft lines of these (the stem
molding portion and the guide portion) are aligned when
they are pressed to be fixed into the forging die fixing hole.
[0015] (Operation) In the engine valve forging system
according to the fourth aspect, it becomes more difficult
to cause a stem curve of the stem portion caused by a
shift between the central shaft line of the stem molding
portion and the central shaft line of the guide portion.
[0016] Further, in accordance with a fifth aspect, the
engine valve forging system according to any one of the
first to fourth aspects, includes a knock-out pin for de-
taching the engine valve from the molding forging die,
which is configured to be capable of moving forward and
backward in the stem guide forging die, and is configured
to press out a primary molded article as an engine valve
composed of an extrusion molded fillet formed site and
stem molding site backward, to be capable of holding the
primary molded article in a state in which the fillet formed

site is separated away from the head type molding portion
of the molding forging die.
[0017] (Operation) In the engine valve forging system
according to the fifth aspect, because it is possible to
separate the primary molded engine valve away from the
head type molding portion until immediately before sec-
ondary molding, a "heat dissipation phenomenon" in
which heat of a primary molded article is dissipated via
the head type molding portion is prevented. The heat
dissipation phenomenon makes a material more difficult
to extend in forging, thereby causing unevenness (that
is, in the case where measuring instruments are brought
into contact with the respective sites of the fillet portion,
and the engine valve is rotated around the central shaft
line, it does not become a true circle) in the respective
sites of the engine valve (the seat portion of the fillet
portion (head portion), the bottom portion (the upper sur-
face of the fillet portion), the constrictedportion formed
at the boundary between the fillet portion and the stem
portion, and the like). However, in the engine valve forg-
ing system according to the fifth aspect, because the
"heat dissipation phenomenon" is suppressed at a min-
imum, it becomes more difficult to cause unevenness in
a molded body as an engine valve.
[0018] Further, in accordance with a sixth aspect, the
engine valve forging system of the valve gear according
to any one of the first to fifth aspects, includes a lower
pedestal portion to which the molding forging die and the
stem guide forging die are fixed, and an upper pedestal
portion which comes close to the lower pedestal portion
so as to be parallel to a plane perpendicular to the central
shaft line of the stem molding portion, to be pressed
against the material on the head type molding portion,
and at least two sets or more of pairs of end blocks which
respectively have parallel planes facing a plane perpen-
dicular to the central shaft line of the stem molding portion
are provided to the lower pedestal portion and the upper
pedestal portion, and the upper pedestal portion is
formed so that the parallel planes of the end blocks of
the upper pedestal portion come into contact with the
parallel planes of the end blocks of the lower pedestal
portion, thereby stopping coming close to the lower ped-
estal portion.
[0019] (Operation) The upper pedestal portion is
stopped to go down to the material on the head type
molding portion by the contact between the parallel
planes provided to the end blocks of the upper and lower
pedestal portions. As a result, in the engine valve forging
system according to the sixth aspect, it becomes possible
to add equal load on the material of the molding forging
die from the upper pedestal portion.

Effect of the Invention

[0020] In accordance with the engine valve forging sys-
tem according to the first aspect, because the accuracy
of restraining of a stem curve of the stem portion is higher
than the conventional technology, it is possible to obtain
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a high-quality engine valve with less stem curve.
[0021] In accordance with the engine valve forging sys-
tem according to the second aspect, because the accu-
racy of restraining of a stem curve of the stem portion is
made higher, it is possible to obtain a high-quality engine
valve with still less stem curve.
[0022] In accordance with the engine valve forging sys-
tem according to the third aspect, because the accuracy
of restraining of a stem curve of the stem portion is not
lowered, it is possible to obtain a high-quality engine
valve with still less stem curve.
[0023] In accordance with the engine valve forging sys-
tem according to the fourth aspect, because the molding
forging die and the stem guide forging die are pressed
into the one forging die fixing hole, a shift between the
central shaft line of the stem molding portion and the
central shaft line of the guide portion can be prevented.
Therefore, it is possible to obtain a high-quality engine
valve with still less stem curve.
[0024] In accordance with the engine valve forging sys-
tem according to the fifth aspect, because unevenness
in the head portion of the engine valve is reduced due to
a reduction in a "heat dissipation phenomenon" from the
forging die in molding, it is possible to obtain a higher-
quality engine valve.
[0025] In accordance with the engine valve forging sys-
tem according to the sixth aspect, because unequal load
applied on the material of the molding forging die from
the upper pedestal portion is prevented, it is possible to
obtain a high-quality engine valve with less stem curve
of the engine valve, and with no variation in total lengths
of engine valves.

Brief Description of the Drawings

[0026]

Fig. 1 is a cross-sectional view showing an embod-
iment of an engine valve forging system.
Fig. 2 is an enlarged cross-sectional view showing
a forging die group for primary molding of the engine
valve forging system.
Fig. 3 is an enlarged cross-sectional view showing
a forging die group for secondary molding of the en-
gine valve forging system.
Figs. 4 are cross-sectional views sequentially show-
ing a heat dissipation phenomenon preventing struc-
ture by the engine valve forging system. Fig. 4A is a
view showing a primary molded article as an engine
valve at the time of putting it into the forging die group
for secondary molding. Fig. 4B is a view showing a
primary molded article as an engine valve immedi-
ately before secondary molding (secondary forging).
Fig. 4C is a view showing a secondary molded article
as an engine valve after forging. Fig. 4D is a view
showing a secondary molded article as an engine
valve which is detached from the forging die group
for secondary molding.

Fig. 5 shows a modified example of a stem curve
restraining portion, and an enlarged cross-sectional
view showing the stem curve restraining portion be-
ing formed directly in the stem guide forging die.

Best Modes for Carrying Out the Invention

[0027] Next, an embodiment relating to an engine
valve forging system will be described by Figs. 1 to 4. In
addition, in the following description, the vertical direction
along a central shaft line L0 of a molding forging die and
a stem guide forging die in the respective diagrams will
be described as the upper side:the lower side = Up:Lw,
and the horizontal direction perpendicular to the central
shaft line L0 on the respective diagrams will be described
as the left side : the right side = Le:Ri.
[0028] An engine valve forging system 40 of a first em-
bodiment shown in Fig. 1 is composed of an upper ped-
estal portion 41, a lower pedestal portion 42, end blocks
(43 to 46), a forging die group for primary molding 47,
and a forging die group for secondary molding 48.
[0029] The upper pedestal portion 41 is composed of
a pressing portion 49 integrated in the vicinity of the cent-
er of a lower surface 41b of an upper panel portion 41a,
and the upper side end blocks (43 and 44), and upper
dies (50 and 51) are respectively fixed to positions cor-
responding to the forging die group for primary molding
47 and the forging die group for secondary molding 48
with rings (52 and 53) at a lower surface 49a of the press-
ing portion 49.
[0030] The lower pedestal portion 42 is composed of
a fixation pedestal 54 integrated in the vicinity of the cent-
er of an upper surface 42b of a lower panel portion 42a,
and the lower side end blocks (45 and 46). On the fixation
pedestal 54, the forging die group for primary molding 47
is fixed to a position corresponding to an upper die 50
via a ring 55 and a lower plate 56, and the forging die
group for secondary molding 48 is fixed to a position cor-
responding to the upper die 51 via a ring 57 and a lower
plate 58.
[0031] As shown in Fig. 1, the upper and lower end
blocks (43 and 45) and (44 and 46) are respectively
paired. Further, the upper end blocks (43 and 44) and
the lower end blocks (45 and 46) respectively have par-
allel planes (43a to 46a) perpendicular to both of the cen-
tral shaft line L0 of a molding forging die 59 and a central
shaft line L1 of a molding forging die 80 which will be
described later. Because the upper pedestal portion 41
is formed so that the parallel planes (43a and 44a) of the
end blocks (43 and 44) of the upper pedestal portion 41
come into contact with the parallel planes (45a and 46a)
of the end blocks (45 and 46) of the lower pedestal portion
42, thereby stopping coming close to the lower pedestal
portion 42, the upper dies (50 and 51) equally put load
on a metallic material 95 or a primary molded article 96
on a head type molding portion (72, 91) in Figs. 2 and 3
which will be described later. In addition, two sets or more
of the upper and lower end blocks may be installed.
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[0032] The forging die group for primary molding 47
shown in Fig. 2 is composed of the molding forging die
59, a first stem guide forging die 60, a second stem guide
forging die 62, a plurality of cylindrically-shaped tubular
members 64 having stem curve restraining portions 70
for restraining a stem curve from being caused, a forging
die fixing ring 66, a holder 67, and a knock-out pin 69.
[0033] The second stem guide forging die 62 is formed
from a flange portion 62a and a cylindrical portion 62b.
A concentric hole shaped guide portion 63 having an in-
ner diameter which is substantially the same as an outer
diameter of the tubular members 64 is formed around
the central shaft line L0 in the second stem guide forging
die 62, and the respective tubular members 64 have the
stem curve restraining portions 70 inside thereof, and are
inserted to be fixed to the guide portion 63, thereby being
fixed to the guide portion 63. Further, the stem curve
restraining portions 70 of the respective tubular members
64 are respectively composed of circular truncated cone
holes gradually tapering toward their tip end sides (in the
Lw direction in Fig. 2) and the central shaft line L0. The
respective tubular members 64 are inserted into the
guide portion 63, to be disposed coaxially with the guide
portion 63 (the central shaft line L0). The stem curve re-
straining portions 70 are formed over the entire area from
a rear end portion 64b to a tip end portion 64a of the
tubular members 64.
[0034] In addition, a circular hole shaped ring fixing
hole 71 which communicates with the rear end portion
of the guide portion 63 and opens in the rear is provided
in the flange portion 62a. The ring fixing hole 71 is formed
so as to communicate with the guide portion 63 coaxially
(the central shaft line L0) with the guide portion 63, and
has an inner diameter which is smaller by a minute length
than the outer diameter of the forging die fixing ring 66.
Further, a level difference portion 62c is provided in the
vicinity of the tip end portion of the cylindrical portion 62b.
The level difference portion 62c is formed so that the
tubular member 64 inserted on the front tip end portion
side among the plurality of tubular members 64 is held
by the level difference portion 62c, thereby holding the
rear end portion 64b of the tubular member 64 inserted
on the back rear end portion side so as to be flush with
a rear end opening portion 63a of the guide portion 63.
Further, a circular hole 62d communicating with tip end
opening portions 70a of the stem curve restraining por-
tions 70 is provided on the tip end side of the level differ-
ence portion 62c, and the knock-out pin 69 is inserted
into the circular hole 62d and the stem curve restraining
portions 70 from their tip end sides (the symbol Lw side).
[0035] On the other hand, the molding forging die 59
and the first stem guide forging die 60 are formed into
substantially cylindrical shapes whose outer diameters
are the same. The molding forging die 59 has a head
type molding portion 72 formed of a downward head type
concave portion shape with the L0 being a central shaft
line, and is further formed continuously and integrally with
the tip end of the head type molding portion 72, and has

a circular hole shaped stem molding portion 73 which is
formed coaxially (the central shaft line L0) with the head
type molding portion 72. The first stem guide forging die
60 has a stem curve restraining portion 74 formed around
the central shaft line L0 in the same shape of the stem
curve restraining portions 70 in the tubular members 64.
The rear end opening portion 74b of the stem curve re-
straining portion 74 is formed so as to have an inner di-
ameter greater than the inner diameter of the stem mold-
ing portion 73, which makes it easy to guide the stem
portion of a molded engine valve.
[0036] Further, the circular hole inside the forging die
fixing ring 66 is formed as a forging die fixing hole 75,
and an inner diameter of the forging die fixing hole 75 is
formed to be smaller by a minute length than an outer
diameter of the molding forging die 59 and the first stem
guide forging die 60. The molding forging die 59 and the
first stem guide forging die 60 are pressed into the forging
die fixing hole 75, thereby being fixed. As a result, the
stem molding portion 73 and the stem curve restraining
portion 74 are fixed coaxially (the central shaft line L0).
[0037] On the other hand, a cylindrically-shaped holder
67 having the same outer diameter as the flange portion
62a is disposed so as to be adjacent on an upper surface
62e of the flange portion 62a of the second stem guide
forging die 62. A circular hole 76 inside the holder 67 is
formed to be smaller by a minute length than the outer
diameter of the forging die fixing ring 66.
[0038] The second stem guide forging die 62 and the
holder 67 into which the plurality of tubular members 64
are inserted are integrated by pressuring a tip end 66a
of the forging die fixing ring 66 from the circular hole 76
up to a lower portion 71a of the ring fixing hole 71 as
shown in Fig. 2. Further, the molding forging die 59 and
the first stem guide forging die 60 are pressed into the
forging die fixing hole 75 of the forging die fixing ring 66,
thereby being integrated with the second stem guide forg-
ing die 62. At that time, because the forging die fixing
hole 75 of the forging die fixing ring 66 is disposed coax-
ially (the central shaft line L0) with respect to the guide
portion 63 of the second stem guide forging die 62, the
respective central lines of the stem molding portion 73
of the molding forging die 59, the stem curve restraining
portion 74 of the first stem guide forging die 60, and the
respective stem curve restraining portions 70 of the plu-
rality of tubular members 64 are all disposed coaxially
(the central shaft line L0). Because the stem molding
portion 73, the stem curve restraining portion 74, and the
plurality of stem curve restraining portions 70 are pre-
cisely disposed coaxially (the central shaft line L0), the
stem portion of an engine valve to be molded is precisely
restrained in its stem curve by the stem curve restraining
portion 74 and the plurality of stem curve restraining por-
tions 70.
[0039] On the other hand, the forging die group for sec-
ondary molding 48 shown in Fig. 3 is composed of a
molding forging die 80, a stem guide forging die 81, a
plurality of cylindrically-shaped tubular members 82 hav-
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ing stem curve restraining portions 83 for restraining a
stem curve from being caused, a first holder 84, a second
holder 85, and a knock-out pin 86.
[0040] The stem guide forging die 81 is formed from a
flange portion 81a and a cylindrical portion 81b. A con-
centric hole shaped guide portion 87 having an inner di-
ameter which is substantially the same as an outer di-
ameter of the tubular member 82, and a circular hole 88
which has a diameter smaller than that of the guide por-
tion 87, and communicates with a tip end of the guide
portion 87 are formed around the central shaft line L1 in
the stem guide forging die 81. The respective tubular
members 82 have stemcurve restrainingportions 83 in-
side thereof, and are inserted into the guide portion 87.
The stem curve restraining portions 83 of the respective
tubular members 82 are respectively composed of circu-
lar truncated cone holes gradually tapering toward their
tip end sides (in the Lw direction in Fig. 3) and the central
shaft line L1, thereby being disposed coaxially (the cen-
tral shaft line L1) with the guide portion 87. The stem
curve restraining portions 83 are formed over the entire
area from rear end portions 82b to tip end portions 82a
of the respective tubular members 82.
[0041] A level difference portion 89 which is formed at
the boundary between the guide portion 87 and the cir-
cular hole 88 is formed so that the tubular member 82
inserted on the front tip end portion side among the plu-
rality of tubular members 82 is held by the level difference
portion 89, thereby holding the rear end portion 82b of
the tubular member 82 inserted on the back rear end
portion side so as to be flush with a rear end opening
portion 87a of the guide portion 87. A knock-out pin 86
is inserted into the circular hole 88 and the stem curve
restraining portions 83 from their tip end sides (the sym-
bol Lw side).
[0042] Further, the molding forging die 80 has a head
type molding portion 91 formed from a downward head
type concave portion shape with the L1 being a central
shaft line, and is further formed continuously and inte-
grally with the tip end of the head type molding portion
91, and has a circular hole shaped stem molding portion
92 which is formed coaxially (the central shaft line L1)
with the head type molding portion 91. The molding forg-
ing die 80 and the flange portion 81a of the stem guide
forging die 81 are formed into substantially cylindrical
shapes having the same outer diameter, and the first and
second holders (84 and 85) are both formed into cylin-
drical shapes, and are formed to have the same outer
diameter. An inner diameter of a circular hole 90 inside
the first holder 84 is formed to be smaller by a minute
length than the outer diameter of the molding forging die
80 and the flange portion 81a, and an inner diameter of
a circular hole 93 inside the second holder 85 is formed
to have a diameter slightly greater than the outer diameter
of the cylindrical portion 81b of the stem guide forging
die 81.
[0043] The molding forging die 80 and the stem guide
forging die 81 are pressed into the circular hole 90, there-

by being fixed to the first holder 84. As a result, the stem
molding portion 92 and the plurality of stem curve re-
straining portions 83 are all disposed coaxially (the cen-
tral shaft line L1). Because the stem molding portion 92
and the plurality of stem curve restraining portions 83 are
precisely disposed coaxially (the central shaft line L1),
the stem portion of an engine valve to be molded is pre-
cisely restrained in its stem curve by the stem curve re-
straining portions 83.
[0044] Next, a series of engine valve molding process-
es will be described by Figs. 1 to 4. A metallic material
for engine valve molding is forge-processed into a pri-
mary molded article by the forging die group for primary
molding 47, and is thereafter secondary-molded into an
engine valve by the forging die group for secondary mold-
ing 48.
[0045] In the material primary molding process, first,
as shown in Fig. 2, the metallic material 95 is disposed
on the head type molding portion 72 of the molding forg-
ing die 59, and the upper pedestal portion 41 at the upper
side is moved down in the Lw direction. When the upper
pedestal portion 41 moves down, the upper die 50 of the
pressing portion 49 is pressed against the metallic ma-
terial 95 on the head type molding portion 72, and a part
of the metallic material 95 on the head type molding por-
tion 72 is pushed out to the stem molding portion 73. The
part of the metallic material 95 pushed out to the stem
molding portion 73 is molded into a stem portion formed
site 96a, and is molded into a primary molded article (refer
to a symbol 96 in Fig. 4) along with an a head portion (a
fillet portion) formed site 96b which is the remaining por-
tion of the metallic material 95 left on the head type mold-
ing portion 72.
[0046] The tip end of the stem portion formed site which
is not shown in Fig. 2 intrudes into the stem curve re-
straining portion 74 of the first stem guide forging die 60
while causing a stem curve by extrusion-forging molding,
to immediately come into contact with the sloping surface
tapering in the travelling direction of the stem portion
formed site toward the central shaft line L0. The tip end
of the stem portion formed site in contact with the sloping
surface is gradually restrained in its stem curve as it
moves toward the tip end opening portion 74a of the stem
curve restraining portion 74, and thereafter intrudes into
the stem curve restraining portions 70. In the case where
restraining of a stem curve by the stem curve restraining
portion 74 is insufficient, the tip end of the stem portion
formed site comes into contact with the sloping surfaces
of the stem curve restraining portions 70 which are con-
tinuously disposed in plural, thereby being repeatedly re-
strained in its stem curve. As a result, the stemportion
formed site is greatly reduced in its stem curve. The mold-
ed primary molded article 96 is taken out of the forging
die group for primary molding 47 by knocking up the tip
end of the stem portion formed site upward (in the direc-
tion of the symbol Up) by the knock-out pin 69, to be
placed on the forging die group for secondary molding 48.
[0047] Figs. 4 show a secondary molding process of
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the primary molded article 96 by the forging die group for
secondary molding 48. In Fig. 4, the molding process
proceeds from the left diagram to the right diagram. The
stem portion formed site 96a of the primary molded article
96 before secondary molding is, as shown in the first
diagram from the left in Fig. 4, is put into the stem curve
restraining portions 83 of the stem guide forging die 81
from the stem molding portion 92 of the molding forging
die 80. At that time, the knock-out pin 86 is moved up to
a proper height, and the head portion formed site 96b is
held so as to be separated upward from the head type
molding portion 91 when the tip end of the stem portion
formed site 96a comes into contact with the knock-out
pin 86. By separating the head portion formed site 96b
away from the head type molding portion 91 until the time
immediately before secondary molding, it becomes more
difficult to cause a heat dissipation phenomenon in the
head portion formed site 96b. As a result, it becomes
more difficult to cause unevenness in a shape of an en-
gine valve after secondary molding.
[0048] In the secondary molding process, as shown in
the second diagram from the left in Fig. 4, the knock-out
pin 86 is moved down until the head portion formed site
96b comes into contact with the head type molding por-
tion 91 immediately before starting the secondary mold-
ing process, and the upper pedestal portion 41 at the
upper side is moved down in the Lw direction as shown
in Fig. 1. When the upper pedestal portion 41 moves
down, the upper die 51 of the pressing portion 49 is
pressed against the head portion formed site 96b of the
primary molded article 96 on the head type molding por-
tion 91. As a result, the head portion formed site 96b on
the head type molding portion 91 is molded into a head
portion (a fillet portion) 97a shown in the third diagram
from the left in Fig. 4. On the other hand, the stem portion
formed site 96a of the primary molded article 96 moves
down in the plurality of stem curve restraining portions
83 in the stem guide forging die 81 as the molding of the
head portion formed site 96b progresses, thereby re-
straining a stem curve caused during the secondary
molding process, to be molded into a stem portion 97b.
As a result, the completed engine valve is reduced greatly
in a stem curve of the stem portion. A molded engine
valve 97 is taken out of the forging die group for second-
ary molding 48 by knocking up the tip end of the stem
portion 97a upward (in the direction of the symbol Up)
by the knock-out pin 69.
[0049] In addition, Fig. 5 shows a modified example of
the stem guide forging die 81 of Fig. 3, and the other
configurations show a modified example as the stem
curve restraining portions 83, and are in common with
the forging die group for secondary molding 48. In Fig.
5, a plurality of stem curve restraining portions 102 which
are composed of circular truncated cone holes gradually
tapering toward their tip end sides (in the Lw direction in
Fig. 2) and a central shaft line L2 are repeatedly formed
around the central shaft line L2 of a stem guide forging
die 101 formed from a flange portion 101a and a cylin-

drical portion 101b. In addition, in the stem guide forging
die 101, the stem curve restraining portions 102 are in-
tegrally formed. Meanwhile, in view of replacement in
response to wearing of those, stem curve restraining por-
tions are preferably formed as separate members into
tubular members (64 and 82) as in Figs. 2 and 3, so as
to be detachable.

Explanation of Symbols

[0050]

40 Engine valve forging system
41 Upper pedestal portion
42 Lower pedestal portion
43 to 46 End blocks
43a to 46a Parallel planes
50, 51 Upper die
59, 80 Molding forging die
60 First stem guide forging die
62 Second stem guide forging die
63, 87 Guide portion
64, 82 Tubular member
64a, 82a Tip end portion of tubular member (stem

curve restraining portion)
64b, 82b Rear end portion of tubular member (stem

curve restraining portion)
66 Forging die fixing ring (holder)
67 Holder
69, 86 Knock-out pin
70, 74, 83 Stem curve restraining portions
72, 91 Head type molding portion
73, 92 Stem molding portion
81 Stem guide forging die
84 First holder
95 Material
96 Primary molded article (material)
97 Engine valve
97a Stem portion
L0, L1, L2 Central shaft line

Claims

1. An engine valve forging system comprising:

a molding forging die for engine valve which has
a circular hole shaped stem molding portion
which is formed so as to be continued to a tip
end of a head type molding portion, and extru-
sion-forges a material on the head type molding
portion to the stem molding portion by an upper
die; and
a stem guide forging die which communicates
with a tip end of the stem molding portion, and
is disposed coaxially with the stem molding por-
tion, and which has a guide portion for a stem
portion of an engine valve extruded from the
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stem molding portion, wherein
a stem curve restraining portion which has a
shape gradually tapering toward a central shaft
line of the guide portion is formed from a rear
end portion to a tip end portion in the guide por-
tion.

2. The engine valve forging system according to Claim
1, wherein a plurality of the stem curve restraining
portions are formed continuously along the central
shaft line of the guide portion.

3. The engine valve forging system according to Claim
1 or Claim 2, wherein
the stem curve restraining portion is formed inside a
tubular member,
the stem curve restraining portion is further formed
into a shape gradually tapering toward a central shaft
line of the tubular member from a rear end portion
to a tip end portion of the tubular member, and
the guide portion is one circular hole for fixing the
tubular member inside so as to be coaxial with the
central shaft line of the stem curve restraining por-
tion.

4. The engine valve forging system according to any
one of Claims 1 to 3 comprising a holder in which a
forging die fixing hole into which the molding forging
die and the stem guide forging die are pressed to be
fixed is provided, wherein
the stem molding portion and the guide portion are
formed so that the central shaft lines of these are
aligned when they are pressed to be fixed into the
forging die fixing hole.

5. The engine valve forging system according to any
one of Claims 1 to 4 comprising a knock-out pin for
detaching the engine valve from the molding forging
die, which is configured to be capable of moving for-
ward and backward in the stem guide forging die,
and is configured to press out a primary molded ar-
ticle as an engine valve composed of molded fillet
formed site and shaft molding site backward, to be
capable of holding the primary molded article in a
state in which the fillet formed site is separated away
from the head type molding portion of the molding
forging die.

6. The engine valve forging system according to any
one of Claims 1 to 5 comprising:

a lower pedestal portion to which the molding
forging die and the stem guide forging die are
fixed; and
an upper pedestal portion which comes close to
the lower pedestal portion so as to be parallel
to a plane perpendicular to the central shaft line
of the stem molding portion, to be pressed

against the material on the head type molding
portion, wherein
at least two sets or more of pairs of end blocks
which respectively have parallel planes facing a
plane perpendicular to the central shaft line of
the stem molding portion are provided to the low-
er pedestal portion and the upper pedestal por-
tion, and
the upper pedestal portion is formed so that the
parallel planes of the end blocks of the upper
pedestal portion come into contact with the par-
allel planes of the end blocks of the lower ped-
estal portion, thereby stopping coming close to
the lower pedestal portion.
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