DESCRIPTION
Title of Invention: RAILCAR BOGIE
Technical Field
[0001] The present invention relates to a railcar bogie.,
Background Art
[0002] Conventionally proposed is a railcar bogie in which plate springs extending in a car
longitudinal direction are utilized as axle springs, and side sills of a bogie frame are omitted.
For example, in a bogie of PTL 1, a pressing member provided at each of both car width
direction end portions of a cross beam of a bogie frame is placed on a middle portion of a plate
spring from above so as to be separable from the middle portion of the plate spring, the plate
spring being supported by a pair of axle boxes and made of fiber-reinforced resin.  According to
this configuration, since the pressing member is placed on the plate spring so as not to be fixed to
the plate spring, such structure is simple, and torsional force is hardly transferred between the
bogie frame and the plate spring. Further, the bogie can be significantly reduced in weight.
Citation List
Patent Literature
[0003] PTL 1: Japanese Patent No. 5878992
Summary of Invention
Technical Problem
[0004] When moving the bogie at the time of, for example, maintenance, the bogie needs to
be lifted with a crane or the like in some cases. In such a case, there are a method of lifting the
axle boxes and a method of lifting the bogie frame. In both cases, the bogie needs to be
handled as one lifted load without being disassembled when the bogie is lifted. Therefore, in
many cases, mechanisms, such as hanging hooks, for preventing the disassembling of the bogie
when the bogie is lifted are provided at overlapping structural portions at which members are not
fixed to each other. However, according to the bogie of PTL 1, the pressing member provided
at the cross beam is not fixed to the plate spring, and mechanisms for realizing the lifting by the
method of lifting the bogie frame are not provided. Therefore, if such bogie is lifted, the plate
spring separates downward from the pressing member and hits a corner portion of a tip end
portion of the axle beam. Thus, strong stress is locally generated at the plate spring made of
fiber-reinforced resin, and this becomes a cause of the damage of the plate spring. When lifting
the bogie, a lower surface of the plate spring may be protected by being covered with a
protective member, such as a rubber plate. However, in this case, work of attaching and

detaching the protective member is troublesome, and therefore, a work property of lifting the



bogie deteriorates.

[0005] An object of the present invention is to provide a bogie capable of preventing a plate
spring from being damaged while preventing a work property from deteriorating when the bogie
is lifted by lifting a bogie frame.

Solution to Problem

[0006] A railcar bogie according to one aspect of the present invention includes: a bogie
frame including a cross beam and pressing members, the pressing members being provided at
both respective car width direction end portions of the cross beam; a plurality of axle boxes
accommodating a plurality of bearings supporting a pair of axles; a plurality of coupling
mechanisms coupling the plurality of axle boxes to the bogie frame; and a plate spring extending
in a car longitudinal direction and supported by a pair of axle boxes arranged away from each
other in the car longitudinal direction among the plurality of axle boxes, the plate spring
supporting the cross beam while being pressed by the corresponding pressing member from
above such that the pressing member is separable from the plate spring, at least a lower surface
of the plate spring containing resin. The lower surface of the plate spring includes an inclined
surface inclined with respect to a horizontal direction when viewed from a car width direction.
The bogie frame includes at least one lifting supporting portion, the at least one lifting
supporting portion including a supporting surface, the supporting surface being opposed to the
inclined surface of the plate spring from below with a gap and inclined along the inclined surface
of the plate spring.

[0007] According to the above configuration, when the bogie frame is lifted with a crane or
the like, the inclined supporting surface of the lifting supporting portion of the bogie frame is
brought into surface contact with the inclined surface of the lower surface of the plate spring.
With this, the plate spring is stably supported, and the damage of the plate spring by local strong
stress generated when the bogie frame is lifted can be prevented. In addition, since the work of
attaching and detaching the protective member when lifting the bogie is unnecessary, the
deterioration of the work property can be prevented.

Advantageous Effects of Invention

[0008] According to the present invention, when the bogie is lifted by lifting the bogie
frame, the damage of the plate spring can be prevented while preventing the deterioration of the
work property.

Brief Description of Drawings

[0009] Fig. 1 is a side view of a railcar bogie according to Embodiment 1.

Fig. 2 is a perspective view when viewing a lifting supporting portion of Fig. 1 and



its vicinity from above.

Fig. 3 is a cross sectional view when viewing a middle portion of a plate spring of
Fig. 1 and its vicinity from a car longitudinal direction.

Fig. 4 is a side view showing a state where the bogie of Fig. 1 is lifted.

Fig. 5 is a side view showing major components of the railcar bogie according to
Embodiment 2.

Fig. 6 is a bottom view of the bogie shown in Fig. 5.

Fig. 7 is an exploded perspective view showing the lifting supporting portion shown
in Fig. 5.

Fig. 8 is an exploded perspective view showing the lifting supporting portion
according to a modified example.

Fig. 9 is an exploded perspective view showing the lifting supporting portion
according to another modified example.
Description of Embodiments
[0010] Hereinafter, embodiments will be explained with reference to the drawings. In the
following description, a direction in which a railcar travels and a carbody extends is defined as a
car longitudinal direction, and a lateral direction perpendicular to the car longitudinal direction is
defined as a car width direction. The car longitudinal direction is also referred to as a front-rear
direction, and the car width direction is also referred to as a left-right direction.
[0011] Embodiment 1

Fig. 11is a side view of a railcar bogie 1 according to Embodiment 1. Fig. 2isa
perspective view when viewing a lifting supporting portion 36 of Fig. 1 and its vicinity from
above. Fig. 3 is a cross sectional view when viewing a middle portion 9a of a plate spring 9 of
Fig. 1 and its vicinity from the car longitudinal direction. As shown in Fig. 1, the railcar bogie
1 includes a bogie frame 4 supporting a carbody (not shown) through an air spring 2 (secondary
suspension) and a bolster 3. The bogie frame 4 includes a cross beam 5 but does not include
so-called side sills. The cross beam 5 is located at a car longitudinal direction middle of the
bogie 1 and extends in the car width direction.
[0012] The cross beam 5 is connected to the bolster 3 so as to be turnable relative to the
bolster 3. The bolster 3 is connected to the carbody through the air spring 2 and a bolster
anchor (not shown). Hanging hooks 22 are provided at the cross beam 5. A pair of wheelsets
6 are arranged at both sides of the cross beam 5 in the car longitudinal direction. Each of the
wheclsets 6 includes: an axle 6a extending in the car width direction; and wheels 6b provided at

both respective sides of the axle 6a in the car width direction. Both car width direction side



portions of the axle 6a are rotatably supported by respective bearings 7, and the bearings 7 are
accommodated in respective axle boxes 8.

[0013] The axle boxes 8 support respective end portions 9b of plate springs 9 each
extending in the car longitudinal direction. . Longitudinal direction middle portions 9a of the
plate springs 9 support respective car width direction end portions 5a of the cross beam 5. To
be specific, each of the plate springs 9 is supported by a pair of axle boxes 8 arranged away from
cach other in the car longitudinal direction at each of both sides of the bogie 1 in the car width
direction and supports the bogie frame 4. Therefore, the plate spring 9 has both the function of
a primary suspension and the function of a conventional side sill. At least a lower surface of
the plate spring 9 contains resin. For example, the plate spring 9 is made of fiber-reinforced
resin. The plate spring 9 has a bow shape that is convex downward in a side view of the bogie.
The lower surface of the plate spring 9 includes inclined surfaces 9c¢ inclined with respect to a
horizontal direction when viewed from the car width direction. Each of the inclined surfaces 9¢
of the lower surface of the plate spring 9 is located between the middle portion 9a of the plate
spring 9 and the end portion 9b of the plate spring 9.

[0014] The bogie frame 4 includes pressing members 10 each provided at a lower portion of
the end portion 5a of the cross beam 5. The middle portion 9a of the plate spring 9 is located
right under the corresponding pressing member 10. The pressing member 10 is a rigid member
(for example, a non-elastic member made of metal, fiber-reinforced resin, or the like). An
upper surface 10a of the pressing member 10 is in contact with a lower surface of the end portion
5a of the cross beam 5 from below. The pressing member 10 and the end portion 5a of the
cross beam 5 are positioned in the horizontal direction by a recess-projection fitting structure.
Specifically, a projection 5b is formed on the lower surface of the end portion 5a of the cross
beam 5, and a recess 10b to which the projection 5b is fitted is formed on the upper surface 10a
of the pressing member 10. The pressing member 10 includes a lower surface 10c having a
circular-arc shape that is convex downward in the side view of the bogie. To be specific, in the
side view of the bogie, the pressing member 10 has such a shape as to gradually decrease in
thickness from a middle portion thereof toward each of both car longitudinal direction end
portions thereof. The position of a center of the pressing member 10 in the car longitudinal
direction coincides with the position of a center of the plate spring 9 in the car longitudinal
direction. The pressing member 10 is shorter than a below-described receiving beam 30 in the
car longitudinal direction.

[0015] The middle portion 9a of the plate spring 9 is located lower than the end portions 9b.

An upper surface of the middle portion 9a of the plate spring 9 has a circular-arc shape that is



convex downward in the side view of the bogie. The pressing member 10 is placed on the
middle portion 9a of the plate spring 9 from above. The pressing member 10 presses an upper
surface of the plate spring 9 by gravitational downward load from the cross beam 5 without
being fixed to the plate spring 9 so as to be separable from the upper surface of the plate spring 9.
To be specific, the pressing member 10 presses the upper surface of the middle portion 9a of the
plate spring 9 without being connected to the plate spring 9 by a fixture (such as a bolt). In
other words, the pressing of the pressing member 10 against the upper surface of the plate spring
9 is kept by the gravitational downward load from the cross beam 5 and reaction force of the
plate spring 9. With this, the plate spring 9 can swing while changing a region pressed against
the lower surface of the pressing member 10. It should be noted that the bogie frame 4 may be
directly or indirectly placed on the upper surface of the middie portion 9a of the plate spring 9.
A buffer sheet may be interposed between the pressing member 10 and the plate spring 9.

[0016] As shown in Figs. 1 and 2, the axle box 8 is coupled to the bogie frame 4 by a
coupling mechanism 11. The coupling mechanism 11 includes an axle beam 12, a core rod 13,
an elastic bushing 14, a pair of receiving seats 15, a pair of lid members 16, and a plurality of
fastening members 17. To be specific, the bogie 1 is a so-called axle beam type bogie. An
upper surface of the axle box 8 is inclined toward a bogie middle side. A spring seat 18 is
attached to an upper portion of the axle box 8, and the end portion 9b of the plate spring 9
extending in the car longitudinal direction is placed on the spring seat 18 from above so as to be
separable from the spring seat 18 without being fixed to the spring seat 18. To be specific, the
end portions 9b of the plate spring 9 are supported by the respective axle boxes 8 through the
spring seats 18. Each of the spring seats 18 includes an elastic body 19 (such as a multi-layer
rubber) and a receiving member 20. The elastic body 19 is positioned on the upper surface of
the axle box 8. The receiving member 20 is positioned on the elastic body 19, and the end
portion 9b of the plate spring 9 is placed on the receiving member 20. It should be noted that
the plate spring 9 and the receiving member 20 are not fixed to each other.

[0017] The axle beam 12 extends in the car longitudinal direction from the axle box 8 to the
bogie middle side. A tubular portion 12a that is open toward both sides in the car width
direction is provided at a tip end of the axle beam 12. The tubular portion 12a is arranged
under the plate spring 9 so as to overlap the plate spring 9 when viewed from above. The
tubular portion 12a is formed by fixing a separate semi-tubular portion by bolts to a semi-tubular
portion integrally formed at the tip end of the axle beam 12. The core rod 13 is inserted into an
internal space of the tubular portion 12a in the car width direction. The core rod 13 includes a

pair of protruding portions 13a projecting toward both sides in the car width direction. The



elastic bushing 14 (for example, a rubber bushing) includes a tubular elastic body (for example,
rubber) and is interposed between the core rod 13 and the tubular portion 12a. The protruding
portions 13a of the core rod 13 project in the car width direction beyond the tubular portion 12a
of the axle beam 12.

[0018] The pair of receiving seats 15 are provided at the bogie frame 4 and include a pair of
grooves 21 recessed downward. The pair of protruding portions 13a of the core rod 13 are
fitted into the pair of grooves 21 from above. Each of the lid members 16 is fixed to the
receiving seat 15 by fastening members 17 (for example, bolts) while pressing, from above, the
protruding portion 13a accommodated in the groove 21. The bogie frame 4 includes receiving
beams 30 extending from the respective end portions 5a of the cross beam 5 toward both sides in
the car longitudinal direction, and the receiving seats 15 are provided at respective tip ends of the
receiving beams 30. To be specific, each receiving beam 30 of the bogie frame 4 is coupled to
the corresponding axle box 8 through the corresponding coupling mechanism 11.

[0019] As shown in Figs. 1 to 3, the receiving beam 30 is arranged under the end portion 5a
of the cross beam 5 and fixed to the cross beam 5. The receiving beam 30 includes a pair of
side wall portions 31 and 32, a bottom wall portion 33, and a pair of flange portions 34 and 35.
The pair of side wall portions 31 and 32, the bottom wall portion 33, and the pair of flange
portions 34 and 35 are formed integrally. The receiving beam 30 is formed by, for example,
subjecting a metal plate to press working.

[0020] The pﬁir of side wall portions 31 and 32 extend in the car longitudinal direction
while being opposed to each other in the car width direction. The middle portion 9a of the plate
spring 9 is arranged between the pair of side wall portions 31 and 32 and overlaps the side wall
portions 31 and 32 when viewed from the car width direction. The plate spring 9 extends in the
car longitudinal direction through a space between the pair of side wall portions 31 and 32.
Cutouts 31a through which a side surface of the plate spring 9 is exposed are formed at the side
wall portion 31 so as to be located at both respective sides of the cross beam 5 in the car
longitudinal direction. Specifically, the cutouts 31a are formed by reducing the heights of both
car longitudinal direction end portions of the side wall portion 31 (i.e., by reducing the amounts
of upward projections of both car longitudinal direction end portions of the side wall portion 31
from the bottom wall portion 33).

[0021] The bottom wall portion 33 connects lower ends of the pair of side wall portions 31
and 32 to each other and covers the plate spring 9 from below. The pair of flange portions 34
and 35 project from respective upper ends of the pair of side wall portions 31 and 32 in

respective directions away from each other along the car width direction. The cross beam 5



includes a horizontal plate portion 5c at at least the end portion 5a. The flange portions 34 and
35 are detachably fixed to the horizontal plate portion 5c by fastening members 37 (for example,
bolts). The receiving beam 30 does not contact the plate spring 9, i.c., the receiving beam 30 is
spaced apart from the plate spring 9.

[0022] The pair of receiving seats 15 provided at each car longitudinal direction tip end of
the receiving beam 30 are opposed to each other in the car width direction. Each of the pair of
receiving seats 15 includes a recess 38 and the groove 21.  The recess 38 is formed by recessing
an upper end surface of the receiving seat 15 downward and is open toward both sides in the car
width direction and an upper side. The recess 38 includes a bottom surface 38a and a pair of
side surfaces 38b extending upward from both respective car longitudinal direction ends of the
bottom surface 38a.

[0023] The groove 21 is formed by recessing part of the bottom surface 38a of the recess 38
downward and is open toward both sides in the car width direction and an upper side. A width
of the groove 21 in the car longitudinal direction is smaller than a width of the recess 38 in the
car longitudinal direction. The protruding portion 13a of the core rod 13 is fitted into the
groove 21 from above. Each of a contact surface of the protruding portion 13a and a contact
surface of the groove 21 which surfaces contact each other has a circular-arc shape in the side
view of the bogie. With the protruding portion 13a fitted into the groove 21, the lid member 16
1s accommodated in the recess 38 so as to contact an upper surface of the protruding portion 13a.
[0024] The lid member 16 is fixed to the receiving seat 15 from above by the fastening
members 17 (see Fig. 1), such as bolts, and the protruding portion 13a is pressed by the lid
member 16 from above. Internal screw holes 39 are formed on the bottom surface 38a of the
recess 38 so as to be located at both respective sides of the groove 21.  The fastening members
17 pass through respective through holes (not shown) of the lid member 16 and are fastened to
the respective internal screw holes 39. With this, the core rod 13 is sandwiched by the
receiving seats 15 and the lid members 16.

[0025] A pair of lifting supporting portions 36 are provided at the receiving beam 30. The
pair of lifting supporting portions 36 are arranged at one and the other sides of the cross beam 5
in the car longitudinal direction. The lifting supporting portions 36 are arranged at the bogie
middle side of the tubular portions 12a of the axle beams 12. The lifting supporting portions 36
are continuous with the side wall portions 31 and 32 and bottom wall portion 33 of the receiving
beam 30. A space surrounded by the side wall portions 31 and 32 and the bottom wall portion
33 from three sides and extending in the car longitudinal direction is closed by the lifting

supporting portions 36 from an outside in the car longitudinal direction.



[0026] Each of the lifting supporting portions 36 projects toward the inclined surface 9¢ of
the lower surface of the plate spring 9.  An upper end surface of the lifting supporting portion
36 is a supporting surface 36a that is opposed to the inclined surface 9¢ of the plate spring 9 from
below with a gap S. The gap S is exposed through the cutout 31a of the receiving beam 30
when viewed from an outside in the car width direction. To be specific, the gap S is visible
from an outside of the bogie 1 in the car width direction. A distance between the supporting
surface 36a and the plate spring 9 is shorter than a distance between the supporting surface 36a
and the tubular portion 12a of the axle beam 12. A

[0027] The supporting surface 36a of the lifting supporting portion 36 is inclined with
respect to the horizontal direction, i.e., inclined along the inclined surface 9¢ of the plate spring 9.
The supporting surface 36a is, for example, a surface substantially parallel to an opposing
portion of the inclined surface 9c of the plate spring 9. The supporting surface 36a is formed by
using a material having lower hardness than the inclined surface 9¢ of the plate spring 9.
Specifically, the supporting surface 36a is formed by using a soft material that is rubber,
elastomer, resin, or cloth. In the present embodiment, as one example, a main body portion of
the lifting supporting portion 36 is made of metal, and the soft material, such as rubber, is fixed
(adhered) to an upper end of the main body portion of the lifting supporting portion 36. With
this, the supporting surface 36a made of the soft material is formed.

[0028] Fig. 4 is a side view showing a state where the bogie 1 of Fig. 1 is lifted. As shown
in Fig. 4, when lifting the bogie 1, a lifting rope 50 is inserted into holes of the hanging hooks 22
of the bogie frame 4, and the rope 50 is pulled upward with a crane or the like. In this case,
since the plate spring 9 is not fixed to the bogie frame 4, the pressing member 10 separates
upward from the plate spring 9 in accordance with the upward movement of the bogie frame 4.
However, since the lifting supporting portions 36 integrated with the cross beam 5 move upward
by the upward movement of the bogie frame 4, the soft supporting surfaces 36a of the lifting
supporting portions 36 are brought into surface contact with the inclined surfaces 9c¢ of the lower
surface of the plate spring 9 from below. Therefore, when lifting the bogie frame 4, the plate
springs 9 are also lifted while being supported by the supporting surfaces 36a.

[0029] According to the above-described configuration, when the bogie frame 4 is lifted
‘with a crane or the like, the inclined supporting surfaces 36a of the lifting supporting portions 36
of the bogie frame 4 are brought into surface contact with the inclined surfaces 9¢ of the lower
surfaces of the plate springs 9 to stably support the plate springs 9, and strong stress is prevented
from being locally generated at the plate springs 9. Thus, the plate spring 9 is prevented from

being damaged. In addition, since work of attaching and detaching a protective member when



lifting the bogie is unnecessary, the work property can be prevented from deteriorating.
[0030] = The supporting surface 36a is formed by using a material having lower hardness than
the inclined surface 9c of the plate spring 9. Therefore, even when the inclined surface 9c of
the plate spring 9 is strongly pressed against the supporting surface 36a, the plate spring 9 can be
prevented from being damaged.
[0031] The supporting surface 36a of the lifting supporting portion 36 supports the inclined
surface 9c located between the middle portion 9a and the end portion 9b in the plate spring 9
having the bow shape that is convex downward. Therefore, support stability when lifting the
bogie improves. Further, the pair of lifting supporting portions 36 are arranged at one and the
other sides of the cross beam 5 in the car longitudinal direction. Therefore, an interval for
supporting the plate spring 9 is wide in the car longitudinal direction, and thus, the support
stability when lifting the bogie improves.
[0032] When lifting the bogie, the disappearance of the gap S between the inclined surface
9c of the plate spring 9 and the supporting surface 36a of the lifting supporting portion 36 can be
visually confirmed from the outside in the car width direction through the cutout 31a of the side
wall portion 31 of the receiving beam 30. Therefore, the work of lifting the bogie can be surely
performed. The supporting surface 36a is formed by using a material that is rubber, elastomer,
resin, or cloth, and the soft material is pressed against the inclined surface 9c¢ of the plate spring
9 when the bogie is lifted. Therefore, local stress generated on the resin lower surface of the
plate spring 9 can be suitably reduced.
[0033] Embodiment 2

Fig. 5 is a side view showing major components of a railcar bogie 101 according to
Embodiment 2. Fig. 6 is a bottom view of the bogie 101 shown in Fig. 5. The same reference
signs are used for the same components as in Embodiment 1, and a repetition of the same
explanation is avoided. As shown in Figs. 5 and 6, the bogie 101 includes a bogie frame 104,
and the bogie frame 104 includes the cross beam 5 and receiving beams 130 extending from the
respective car width direction end portions 5a of the cross beam 5 in the car longitudinal
direction. The receiving beam 130 includes a pair of side wall portions 131 and 132 extending
in the car longitudinal direction at both respective sides of the plate spring 9 in the car width
direction. A plate spring space P between the side wall portions 131 and 132 is open downward.
To be specific, the receiving beam 130 has an inverted concave cross section when viewed from
the car longitudinal direction. Therefore, when assembling the bogie, the plate spring 9 is
accessible to the plate spring space P through the lower opening of the receiving beam 130.

[0034] Receiving seats 115 are provided at respective car longitudinal direction tip end
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portions of the side wall portions 131 and 132, and grooves 121 that are recessed upward are
formed at the respective receiving seats 115. The core rod 13 is fitted into a pair of grooves 121
from below. Each of lid members 116 is fixed to the receiving seat 115 by the bolts 17 while
pressing the core rod 13 from below. To be specific, although the direction in which the core
rod 13 is fitted to the grooves 121 is opposite to the direction in Embodiment 1 in the
upper-lower direction, the bogie 101 of Embodiment 2 is also an axle beam type bogie.

[0035] A bottom plate 140 that closes the plate spring space P from below is detachably
attached to the side wall portions 131 and 132. The bottom plate 140 is arranged at the bogie
middle side of the lid member 116 in the car longitudinal direction and arranged at an outside of
the middle of the plate spring 9 in the car longitudinal direction. The bottom plate 140 is fixed
to lower end surfaces of the side wall portions 131 and 132 from below by bolts 141.

[0036] A lifting supporting portion 136 projecting toward the inclined surface 9¢ of the
lower surface of the plate spring 9 is provided on an upper surface of the bottom plate 140. An
upper end surface of the lifting supporting portion 136 is a supporting surface 136a that is
opposed to the inclined surface 9c of the plate spring 9 from below with the gap S.

[0037] Fig. 7 1s an exploded perspective view of the lifting supporting portion 136 shown in
Fig. 5. As shown in Fig. 7, the lifting supporting portion 136 is a split type and is divided into a
base 150 and a contact member 155 attached to the base 150. First fastening holes 140a and
second fastening holes 140b are formed at the bottom plate 140. The first fastening holes 140a
are used when the bottom plate 140 is fixed to the side wall portions 131 and 132 (see Figs. 5
and 6) by the bolt 141. The second fastening holes 140b are used when the base 150 is fixed to
the bottom plate 140 by bolts 156.

[0038] The base 150 is made of metal, and the contact member 155 is formed by using a
material having lower hardness than the plate spring 9.  Specifically, the contact member 155 is
formed by using a soft material that is rubber, elastomer, synthetic resin, or cloth. - The base 150
includes a lower plate portion 151, an upper plate portion 152, post portions 153, and side plate
portions 154. The lower plate portion 151 includes fastening holes 151a used to fix the base
150 to the bottom plate 140. The upper plate portion 152 is separated upward from the lower
plate portion 151.  The post portions 153 couple the lower plate portion 151 and the upper plate
portion 152. The side plate portions 154 project upward from a side portion of the upper plate
portion 152. The bolts 156 fix the base 150 to the bottom plate 140 by being inserted into the
second fastening holes 140b of the bottom plate 140 and the fastening holes 151a of the lower
plate portion 151.

[0039] An upper surface 155a of the contact member 155 is inclined with respect to a lower
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surface 155b of the contact member 155. To be specific, the contact member 155 has such a
shape as to gradually increase in thickness from one end thereof to the other end thereof. The
upper surface 155a of the contact member 155 serves as the supporting surface 136a of the
lifting supporting portion 136. The contact member 155 is provided in a recessed
accommodating space formed by the upper plate portion 152 and side plate portions 154 of the
base 150. With this, the contact member 155 is positioned in the horizontal direction and the
vertical direction by the upper plate portion 152 and the side plate portions 154 while projecting
upward beyond the side plate portions 154. It should be noted that since the other components
are the same as those of Embodiment 1, explanations thereof are omitted.

[0040] Fig. 8 is an exploded perspective view of a lifting supporting portion 236 according
to a modified example. As shown in Fig. 8, the lifting supporting portion 236 is an integrated
type (non-split type). The lifting supporting portion 236 is formed by integrating a contact
portion 255 with an upper surface of a base portion 250. Specifically, the base portion 250 is
made of metal, and the contact portion 255 is formed by using a soft material that is rubber,
elastomer, synthetic resin, or cloth. The base portion 250 and the contact portion 255 are
adhered to cach other. For example, when the contact portion 255 is made of rubber, the
contact portion 255 is vulcanized and adhered to the upper surface of the base portion 250.
[0041] Fastening holes 250a communicating with the respective second fastening holes
140b of the bottom plate 140 are formed at the base portion 250. Insertion holes 255b
communicating with and larger in diameter than the respective fastening holes 250a are formed
at the contact portion 255. Each insertion hole 255b of the contact portion 255 is larger in
diameter than a head portion of a bolt 256, and each fastening hole 250a of the base portion 250
is larger in diameter than a shaft portion of the bolt 256 but smaller in diameter than the head
portion of the bolt 256.

[0042] The bolts 256 are inserted through the insertion holes 255b of the contact portion
255 into the fastening holes 250a of the base portion 250 and the second fastening holes 140b of
the bottom plate 140 from above and then fastened to nuts 257 arranged under the bottom plate
140. With this, the lifting supporting portion 236 is fixed to the bottom plate 140. An upper
surface 255a of the contact portion 255 is a supporting surface 236a inclined with respect to the
horizontal direction, i.e., inclined along the inclined surface 9c¢ (see Fig. 5) of the plate spring 9.
[0043] Fig. 9 is an exploded perspective view of a lifting supporting portion 336 according
to another modified example. As shown in Fig. 9, the entire lifting supporting portion 336 is
formed by using a material having lower hardness than the plate spring 9.  Specifically, the

lifting supporting portion 336 is formed by a material that is synthetic resin, rubber, or elastomer.
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Fastening holes 336b and insertion holes 336c¢ are formed at the lifting supporting portion 336.
The fastening holes 336b communicate with the respective second fastening holes 140b of the
bottom plate 140, and the insertion holes 336¢ communicates with the respective fastening holes
336b and are larger in diameter than the fastening holes 336b. Each insertion hole 336¢ is
larger in diameter than the head portion of the bolt 256, and each fastening hole 336b is larger in
diameter than the shaft portion of the bolt 256 but smaller in diameter than the head portion of
the bolt 256.

[0044] The bolts 256 are inserted through the insertion holes 336¢ of the lifting supporting
portion 336 into the fastening holes 336b and the second fastening holes 140b of the bottom
plate 140 from above and then fastened to the nuts 257 arranged under the bottom plate 140.
With this, the lifting supporting portion 336 is fixed to the bottom plate 140. An upper surface
of the lifting supporting portion 336 is a supporting surface 336a inclined with respect to the
horizontal direction, i.e., inclined along the inclined surface 9c (see Fig. 5) of the plate spring 9.
[0045] The present invention is not limited to the above embodiments, and modifications,
additions, and eliminations may be made with respect to the configurations of the embodiments.
The plate spring 9 may be formed such that: a resin sheet is attached to the lower surface of the
fiber-reinforced resin; or the lower surface of the plate spring 9 is made of resin, and an inside of
the plate spring 9 is made of a non-resin material (for example, metal). The supporting surface
36a may be formed by coating the supporting portion main body with resin, instead of attaching
the soft material, such as rubber, to the supporting portion main body. The axle box support
type is not limited to the axle beam type, and a mechanism of coupling the axle box and the
bogie frame is only required to be included. The bogie may be a bolsterless bogie instead of a
bogie with a bolster.

[0046] If the bogie lifting work by the method of lifting the bogie frame is not performed
regularly but is performed only in an emergency, such as in derailment recovery work, the
low-hardness material does not necessarily have to be used for the supporting surface 36a, and
the soft material or the resin coating does not necessarily have to be provided on the supporting
surface 36a. In this case, the soft material may be inserted between the inclined surface 9¢ of
the plate spring 9 and the supporting surface 36a of the lifting supporting portion 36 only during
the bogie lifting work. With this, as compared to a case where the low-hardness material is
used, or the soft material or the resin coating is permanently provided, the number of parts can be
reduced, and the manufacturing cost can be reduced.

Reference Signs List

[0047] 1,101  bogie
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4  bogie frame
5  cross beam
6a axle

7  bearing

8 axlebox

9 plate spring

9a  middle portion

9b  end portion

O9¢c inclined surface

10  pressing member

11 coupling mechanism

12 axle beam

30,130  receiving beam

31,32,131,132  side wall portion

3la  cutout

36,136, 236,336  lifting supporting portion
36a, 136a, 236a, 336a  supporting surface
140  bottom plate

S gap

P plate spring space
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CLAIMS

1. A railcar bogie comprising:

a bogie frame including a cross beam and pressing members, the pressing members
being provided at both respective car width direction end portions of the cross beam,;

a plurality of axle boxes accommodating a plurality of bearings supporting a pair of
axles;

a plurality of coupling mechanisms coupling the plurality of axle boxes to the bogie
frame; and

a plate spring extending in a car longitudinal direction and supported by a pair of
axle boxes arranged away from each other in the car longitudinal direction among the plurality of
axle boxes, the plate spring supporting the cross beam while being pressed by the corresponding
pressing member from above such that the pressing member is separable from the plate spring, at
least a lower surface of the plate spring containing resin, wherein:

the lower surface of the plate spring includes an inclined surface inclined with
respect to a horizontal direction when viewed from a car width direction; and

the bogie frame includes at least one lifting supporting portion, the at least one
lifting supporting portion including a supporting surface, the supporting surface being opposed to
the inclined surface of the plate spring from below with a gap and inclined along the inclined
surface of the plate spring.
2. The railcar bogie according to claim 1, wherein the supporting surface is formed by
using a material having lower hardness than the inclined surface of the plate spring.
3. The railcar bogie according to claim 1 or 2, wherein:

the plate spring has a bow shape that is convex downward in a side view of the
bogie; and

the inclined surface of the plate spring is located between a middle portion of the
plate spring and an end portion of the plate spring.
4, The railcar bogie according to any one of claims 1 to 3, wherein the at least one
lifting supporting portion comprises a pair of lifting supporting portions arranged at one and the
other sides of the cross beam in the car longitudinal direction.
5. The railcar bogie according to any one of claims 1 to 4, wherein the supporting
surface is formed by a material that is rubber, elastomer, resin, or cloth.
6. The railcar bogie according to any one of claims 1 to 5, wherein:

the bogie frame includes a receiving beam extending from the cross beam in the car

longitudinal direction to be connected to the coupling mechanisms;
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the receiving beam includes a pair of side wall portions extending in the car
longitudinal direction at both respective sides of the plate spring in the car width direction; and

a cutout through which the gap between the inclined surface of the plate spring and
the supporting surface of the the lifting supporting portion is exposed when viewed from the car
width direction is formed on at least one of the pair of side wall portions.
7. The railcar bogie according to any one of claims 1 to 5, wherein:

the bogie frame includes a receiving beam extending from the cross beam in the car
longitudinal direction to be connected to the coupling mechanisms;

the receiving beam includes a pair of side wall portions extending in the car
longitudinal direction at both respective sides of the plate spring in the car width direction, a
plate spring space between the pair of side wall portions being open downward;

a bottom plate that closes the plate spring space from below is detachably attached to
the pair of side wall portions; and

the lifting supporting portion is provided on an upper surface of the bottom plate.



