DESCRIPTION
Title of Invention: BOLSTER BEAM OF RAILCAR BOGIE
Technical Field
[0001] The present invention relates to a bolster beam of a bogie supporting a carbody of a
railcar through a pair of air springs.
Background Art
[0002] In a direct-mount bogie of a railcar, a bogie frame slidingly supports a bolster beam
through side bearers, and the bolster beam supports a carbody through air springs (see PTL 1, for
example). As one example of the bolster beam, there is a bolster beam in which an auxiliary air
chamber communicating with an air spring is formed. Further, in some cases, a stopper
structure is provided at an upper portion of the bolster beam. An interference member projects
downward from the carbody, and the stopper structure is opposed to the interference member
with a gap in a horizontal direction. The stopper structure restricts positional displacement of
the bolster beam relative to the carbody in the horizontal direction within a predetermined range.
Citation List
Patent Literature
[0003] PTL 1: Japanese Laid-Open Patent Application Publication No. 2007-112304
Summary of Invention
Technical Problem
[0004] Since a carbody load is applied from the air springs to the bolster beam, and reaction
force is applied from the side bearers to the bolster beam, the bolster beam is required to have
predetermined strength.  Especially, when the air springs and the side bearers are arranged so as
to be displaced from each other in a car width direction, large bending stress acts on the bolster
beam. The bolster beam is provided with the stopper structure configured to restrict the
positional displacement of the bolster beam relative to the carbody within the predetermined
range. Therefore, when the interference member of the carbody acts on the stopper structure,
large stress is momentarily generated at the bolster beam.
[0005] The stopper structure projects upward from an upper wall of a bolster beam main
body extending in the car width direction. Therefore, the load acts on a joined portion where
the stopper structure and the bolster beam main body are joined to each other, so as to bend this
joined portion. Thus, the stress concentrates on the joined portion. In this case, in order to
prevent the occurrence of a crack at the joined portion, the strength of the bolster beam needs to
be increased by adding a reinforcing structure to the bolster beam, increasing the thickness of the

bolster beam as a whole, or the like.



[0006] An object of the present invention is to improve the strength of the bolster beam
while preventing an increase in reinforcement of the bolster beam and an increase in thickness of
the bolster beam.

Solution to Problem

[0007] A bolster beam of a railcar bogie according to one aspect of the present invention is a
bolster beam of a railcar bogie supporting a carbody of a railcar through a pair of air springs, the
bolster beam including: a bolster beam main body portion including an upper wall and a lower
wall and extending in a car width direction, a pair of auxiliary air chambers being formed in the
bolster beam main body portion, the pair of auxiliary air chambers communicating with the
respective air springs; and a stopper structure portion including a stopper plate, the stopper plate
projecting upward from a car width direction middle portion of the bolster beam main body
portion and configured to restrict positional displacement of the bolster beam relative to the
carbody in a horizontal direction within a predetermined range. The upper wall of the bolster
beam main body portion includes: a middle upper wall portion at which the stopper structure
portion is provided; and a pair of outside upper wall portions adjacently located at both
respective car width direction sides of the middle upper wall portion and joined to the middle
upper wall portion. The pair of outside upper wall portions include respective upward bent
portions that are located at a car width direction middle side and bent upward toward the stopper
structure portion. Inner end portions of the pair of outside upper wall portions are joined to the
middle upper wall portion, the inner end portions being located closer to the stopper structure
portion than the corresponding upward bent portions.

[0008] According to the above configuration, even if bending stress is generated at the
bolster beam, and the stress concentrates on the upward bent portion of the upper wall of the
bolster beam main body portion, the stress can be prevented from concentrating on a joined
portion where the outside upper wall portion and the middle upper wall portion are joined to
each other. This is because the joined portion is located at a position displaced from the upward
bent portion toward the car width direction middle side. Therefore, the strength of the bolster
beam can be improved while making the bolster beam thin and lightweight.

Advantageous Effects of Invention

[0009] According to the present invention, the strength of the bolster beam can be improved
while preventing an increase of reinforcement of the bolster beam and an increase in thickness of
the bolster beam.

Brief Description of Drawings

[0010] Fig. 1 is a front view of a railcar equipped with a bogie including a bolster beam



according to Embodiment 1.

Fig. 2 is a perspective view of the bolster beam shown in Fig. 1.

Fig. 3 is a plan view of the bolster beam of Fig. 1 when viewed from above.

Fig. 4 is a longitudinal sectional view of the bolster beam of Fig. 1 when viewed
from a car longitudinal direction.

Fig. 5 is an enlarged sectional view of major components of Fig. 4.

Fig. 6 is a diagram of the bolster beam according to Embodiment 2 and corresponds

to Fig. 5.

Fig. 7 is a diagram of the bolster beam according to Embodiment 3 and corresponds
to Fig. 5.

Fig. 8 is a diagram of the bolster beam according to Embodiment 4 and corresponds
to Fig. 5.

Description of Embodiments
[0011] Hereinafter, embodiments will be described with reference to the drawings. In the
following description, a direction in which a car travels is defined as a car longitudinal direction
(front-rear direction), and a lateral direction perpendicular to the car longitudinal direction is
defined as a car width direction (left-right direction).
[0012] Embodiment 1

Fig. 1 is a front view of a railcar 1 equipped with a bogie 3 including a bolster beam
8 according to Embodiment 1. As shown in Fig. 1, the railcar 1 includes: a carbody 2 including
a passenger room P; and the bogie 3 supporting the carbody 2. The bogie 3 is a direct-mount
bolster-equipped bogie. The bogie 3 includes a wheelset 4 that rolls on rails R. The wheelset
4 includes an axle 4a and a pair of wheels 4b. The axle 4a extends in the car width direction.
The pair of wheels 4b are provided at both respective axial side portions of the axle 4a. Both
end portions of the axle 4a are supported by respective axle boxes 5 such that the axle 4a is
rotatable. The axle boxes 5 accommodate respective bearings (not shown). A bogie frame 6
is arranged above the axle boxes 5. The bogie frame 6 is supported by the axle boxes 5 through
primary suspensions 7 (coil springs, for example).
[0013] The bolster beam 8 (bolster) extending in the car width direction is arranged above
the bogie frame 6. The bolster beam 8 is slidingly supported by the bogie frame 6 through a
pair of side bearers 9 spaced apart from each other in the car width direction. The bolster beam
8 includes a center pin 10 projecting downward from a car width direction middle portion thereof.
The center pin 10 is supported by a center plate 11 so as to be turnable in a yawing direction.

The center plate 11 is provided at the bogie frame 6. A pair of air springs 12 (secondary



suspensions) are mounted on respective upper surfaces of both car width direction side portions
of the bolster beam 8. To be specific, the bolster beam 8 supports the carbody 2 through the
pair of air springs 12. The pair of air springs 12 are located outside the pair of side bearers 9 in
the car width direction.

[0014] Both car width direction end portions of the bolster beam 8§ are connected to the
carbody 2 through bolster anchors 13 at positions outside the air springs 12 in the car width
direction. A tractive effort of the bogie 3 is transmitted from the bolster beam 8§ through the
bolster anchors 13 to the carbody 2. A stopper structure portion 21 projecting upward is
provided at the car width direction middle portion of the bolster beam 8. An interference
member 2a projects downward from the carbody 2, and the stopper structure portion 21 is
opposed to the interference member 2a with a gap in a horizontal direction. The stopper
structure portion 21 restricts positional displacement of the bolster beam 8 relative to the carbody
2 in the horizontal direction (mainly in the left-right direction) within a predetermined range.
[0015] Fig. 2 is a perspective view of the bolster beam 8 shown in Fig. 1. Fig. 3 is a plan
view of the bolster beam 8 of Fig. 1 when viewed from above. Fig. 4 is a longitudinal sectional
view of the bolster beam 8 of Fig. 1 when viewed from the car longitudinal direction. Fig. 5 is
an enlarged sectional view of major components of Fig. 4. As shown in Figs. 2 to 5, the bolster
beam 8 includes a bolster beam main body portion 20 and the stopper structure portion 21. The
bolster beam main body portion 20 extends in the car width direction and has a substantially
rectangular solid shape. The stopper structure portion 21 projects upward from a car width
direction middle portion of the bolster beam main body portion 20. The bolster beam 8 is
formed by welding a plurality of metal plates together. The bolster beam main body portion 20
includes therein a pair of auxiliary air chambers S1 and S2. The auxiliary air chambers S1 and
S2 are airtight spaces communicating with the respective air springs 12 (see Fig. 1).

[0016] The bolster beam main body portion 20 includes an upper wall 31, a lower wall 32, a
pair of long-side walls 33, and a pair of short-side walls 34. The upper wall 31 and the lower
wall 32 are spaced apart from each other in a vertical direction and extend in the car width
direction. One of the pair of long-side walls 33 couples one of car longitudinal direction end
portions of the upper wall 31 and one of car longitudinal direction end portions of the lower wall
32 to each other, and the other of the pair of long-side walls 33 couples the other car longitudinal
direction end portion of the upper wall 31 and the other car longitudinal direction end portion of
the lower wall 32 to each other. One of the pair of short-side walls 34 couples one of car width
direction end portions of the upper wall 31 and one of car width direction end portions of the

lower wall 32 to each other, and the other of the pair of short-side walls 34 couples the other car



width direction end portion of the upper wall 31 and the other car width direction end portion of
the lower wall 32 to each other.

[0017] A pair of air spring placing portions 35 on which the pair of air springs 12 (see Fig.
1) are respectively placed are provided at both respective car width direction side portions of the
upper wall 31 of the bolster beam main body portion 20. Channel tubes 36 penetrating the
upper wall 31 are provided at respective centers of the air spring placing portions 35. The
channel tubes 36 make compressed air spaces of the air springs 12 airtightly communicate with
the corresponding auxiliary air chambers S1 and S2 of the bolster beam main body portion 20.
The stopper structure portion 21 is provided at a car width direction middle portion of the upper
wall 31 of the bolster beam main body portion 20. The stopper structure portion 21 includes a
stopper 61 which is opposed to the interference member 2a, projecting downward from the
carbody 2, with a gap in the horizontal direction.

[0018] A pair of rubbing plates 37 are fixed to the lower wall 32 of the bolster beam main
body portion 20. The pair of rubbing plates 37 are slidingly supported by a pair of side bearers
9 (see Fig. 1) provided on an upper surface of the bogie frame 6. The pair of rubbing plates 37
are arranged away from each other in the car width direction and are arranged inside the air
spring placing portions 35 in the car width direction. To be specific, positions where downward
carbody load is applied from the air springs 12 to the bolster beam main body portion 20 and
positions where upward reaction force is applied from the side bearers 9 of the bogie frame 6 to
the bolster beam main body portion 20 are displaced from each other in the car width direction.
[0019] A pair of bolster anchor brackets 38 are fixed to both respective car width direction
end portions of the lower wall 32 of the bolster beam main body portion 20 so as to be located
outside the air spring placing portions 35 in the car width direction. The bolster anchors 13 (see
Fig. 1) are attached to the respective bolster anchor brackets 38. The center pin 10 projecting
downward from the lower wall 32 is fixed to a car width direction middle portion of the lower
wall 32 of the bolster beam main body portion 20.

[0020] The upper wall 31 of the bolster beam main body portion 20 is formed by a middle
member 40 and a pair of outside upper wall portions 41. The stopper structure portion 21 is
provided at the middle member 40. The pair of outside upper wall portions 41 are adjacently
located at both respective car width direction sides of the middle member 40 and are welded to
the middle member 40. Each of the outside upper wall portions 41 is longer than the middle
member 40 in the car width direction. Each of the outside upper wall portions 41 include a flat
plate portion 41a, an upward bent portion 41b, and an inclined portion 41¢ (inner end portion).

The flat plate portion 41a has a normal line extending in the vertical direction, and the air spring



placing portion 35 is provided at the flat plate portion 41a. The upward bent portion 41b is
located at a car width direction middle side of the flat plate portion 41a and is bent diagonally
upward toward the stopper structure portion 21.  The inclined portion 41¢ (inner end portion)
extends linearly and diagonally upward from the upward bent portion 41b.  The inclined portion
41c¢ is shorter than the flat plate portion 41a in the car width direction and shorter than a stopper
plate 62 in the vertical direction. The inclined portion 41c¢ is welded to a below-described
middle upper wall portion 50 of the middle member 40 at a position higher than the flat plate
portion 41a.

[0021] The middle member 40 includes the middle upper wall portion 50 and a partition
plate portion 51. The middle upper wall portion 50 is welded to the inclined portions 41c of the
pair of outside upper wall portions 41 and closes a space formed between the pair of outside
upper wall portions 41.  To be specific, the upper wall 31 of the bolster beam main body portion
20 is constituted by the middle upper wall portion 50 and the pair of outside upper wall portions
41. The stopper structure portion 21 is welded to the middle upper wall portion 50 from above.
The partition plate portion 51 is arranged between the middle upper wall portion 50 and the
lower wall 32. The partition plate portion 51, the middle upper wall portion 50, and the lower
wall 32 are integrated with each other by being joined to each other. With this, the partition
plate portion 51 airtightly separates the pair of auxiliary air chambers S1 and S2, arranged at left
and right sides of the partition plate portion 51, from each other. To be specific, cach of the
auxiliary air chambers S1 and S2 is an airtight space surrounded by the middle upper wall
portion 50, the outside upper wall portion 41, the partition plate portion 51, the lower wall 32,
the pair of long-side walls 33, and the short-side wall 34.

[0022] The stopper structure portion 21 includes a cover plate 60 and the stopper 61. Both
car width direction end portions of the cover plate 60 are welded to the middle upper wall
portion 50. By welding the cover plate 60 to the middle upper wall portion 50, an opening that
is open toward the car longitudinal direction is formed, but closing plates 65 configured to close
this opening are welded to the middle upper wall portion 50 and the cover plate 60. An opening
60a that is open in the vertical direction is formed at a middle of the cover plate 60. The
stopper 61 is inserted into the opening 60a in the vertical direction, and in this state, welded to
the middle upper wall portion 50 and the cover plate 60. The stopper 61 includes a pair of
stopper plates 62 and a pair of stopper plates 63. The pair of stopper plates 62 are opposed to
each other with a gap in the car width direction. The pair of stopper plates 63 are opposed to
each other with a gap in the car longitudinal direction. The stopper plates 62 and 63 form a

rectangular tube shape as a whole, and a stopper space Q into which the interference member 2a



is inserted is formed at an inner side (middle side) of the rectangular tube shape. Cushioning
bodies 64 (for example, elastic bodies, such as rubber) are fixed to inner surfaces of the stopper
plates 62, the inner surfaces being opposed to the interference member 2a. Bolt holes (not
shown) used to fix the cushioning bodies 64 are formed on the stopper plates 62. To be specific,
a space surrounded by the middle upper wall portion 50, the cover plate 60, the stopper 61, and
the below-described closing plates 65 is a non-airtight space. The stopper plates 63 restrict the
positional displacement of the bolster beam 8 relative to the carbody in the car longitudinal
direction when the bolster anchor 13 breaks. The cushioning bodies 64 may also be provided
on inner surfaces of the stopper plates 63.

[0023] As shown in Fig. 5, the partition plate portion 51 is constituted by a metal plate
having an inverted U-shaped section, and a lower end portion of the partition plate portion 51 is
welded to the lower wall 32. The middle upper wall portion 50 includes a first part 50a and a
pair of second parts 50b provided at both respective car width direction sides of the first part 50a.
The first part 50a is a flat plate portion extending horizontally and includes a slit 50c. The slit
50c extends in the car longitudinal direction at a position corresponding to the partition plate
portion 51. The middle upper wall portion 50 is welded to the partition plate portion 51 from
above through the slit 50c. - Each of the second parts 50b extends diagonally upward from the
first part 50a to an outer side in the car width direction. To be specific, the first part 50a is
located lower than the second parts 50b.

[0024] A normal line of an end surface 41d, located at a car width direction middle side, of
the inclined p(;rtion 41¢ of the outside upper wall portion 41 extends diagonally upward at the
car width direction middle side. To be specific, the normal line contains a vertically upward
component. A car width direction end portion of each second part 50b of the middle upper wall
portion 50 is placed on the end surface 41d of the outside upper wall portion 41 from above, and
in this state, projects outward in the car width direction beyond the end surface 41d of the
outside upper wall portion 41. In this state, the car width direction end portion of each second
part 50b of the middle upper wall portion 50 is welded to the inclined portion 41c¢ of the outside
upper wall portion 41 from an outside. ~Car longitudinal direction end portions of the middle
upper wall portion 50 are placed on respective upper end surfaces of the long-side walls 33, and
in this state, welded to the long-side walls 33 from an outside (see Fig. 2).

[0025] The cover plate 60 includes a horizontal plate portion 60b, a pair of inclined portions
60c (outer end portions), and downward bent portions 60d. The horizontal plate portion 60b
includes the opening 60a and extends in the horizontal direction. The pair of inclined portions

60c¢ (outer end portions) extend diagonally downward from the horizontal plate portion 60b to



the respective outside upper wall portions 41 located at both sides in the car width direction.
Each of the downward bent portions 60d is formed between the horizontal plate portion 60b and
the inclined portion 60c and is bent downward. The stopper plates 62 and 63 are inserted into
the opening 60a of the horizontal plate portion 60b in the vertical direction. Upper end portions
of the stopper plates 62 project upward beyond the horizontal plate portion 60b of the cover plate
60. Upper end portions of the stopper plates 62 and 63 are welded to the horizontal plate
portion 60b of the cover plate 60 at the rim of the opening 60a.

[0026] A lower end surface of each inclined portion 60c of the cover plate 60 contacts an
upper surface of the second part 50b of the middle upper wall portion 50, and lower end surfaces
of the stopper plates 62 and 63 contact an upper surface of the first part 50a of the middle upper
wall portion 50. The second parts 50b of the middle upper wall portion 50 project outward in
the car width direction beyond the cover plate 60. A lower end portion of each inclined portion
60c of the cover plate 60 is welded to the second part 50b of the middle upper wall portion 50
from an outside. To be specific, portions of the cover plate 60 which portions are located closer
to the corresponding outside upper wall portions 41 than the corresponding downward bent
portions 60d are joined to the middle upper wall portion 50.

[0027] The lower end portions of the stopper plates 62 and 63 are welded to the first part
50a of the middle upper wall portion 50 from the stopper space Q side. Each inclined portion
60c of the cover plate 60 is arranged on the same straight line as the corresponding inclined
portion 41¢ of the outside upper wall portion 41.  To be specific, the middle upper wall portion
50 is sandwiched by the inclined portions 60c of the cover plate 60 and the inclined portions 41c
of the outside upper wall portions 41.

[0028] A procedure of manufacturing the bolster beam 8 is performed as below. First, the
bolster beam main body portion 20 to which the cover plate 60 and the stopper plates 62 and 63
are not welded yet is manufactured. In the bolster beam main body portion 20, the middle
upper wall portion 50 is welded to the partition plate portion 51 and the outside upper wall
portions 41, and with this, airtight structures of the auxiliary air chambers S1 and S2 are realized.
Therefore, at this stage (i.e., before the cover plate 60 and the stopper plates 62 and 63 are
welded to the bolster beam main body portion 20), an airtight test of the auxiliary air chambers
S1 and S2 is performed. In the airtight test, compressed air is airtightly supplied from the
channel tubes 36 of the air spring placing portions 35 to the auxiliary air chambers S1 and S2,
and whether or not air is leaking at the bolster beam main body portion 20 is inspected.

[0029] If the bolster beam main body portion 20 fails the airtight test, an air leak portion is
repaired, and the airtight test is performed again.  After it is confirmed that the bolster beam



main body portion 20 passes the airtight test, the cover plate 60, the stopper plates 62 and 63, and
the closing plates 65 which are assembled in advance are welded to the bolster beam main body
portion 20. To be specific, the cover plate 60, the stopper plates 62 and 63, and the closing
plates 65 are welded to each other before being welded to the bolster beam main body portion 20.
As above, since the airtight test of the bolster beam main body portion 20 to which the stopper
structure portion 21 is not welded yet is performed, repair work is easily performed even if the
bolster beam main body portion 20 fails the airtight test. Further, since an airtight structure
portion and a non-airtight structure portion can be manufactured simultaneously, work efficiency
can be improved.

[0030] According to the above-explained configuration, the carbody load applied to the pair
of air spring placing portions 35 acts on the bolster beam 8 in a state where the rubbing plates 37
supported by the side bearers 9 serve as fulcrums. With this, bending stress is generated at the
bolster beam 8. A joined portion where the outside upper wall portion 41 and the middle upper
wall portion 50 of the middle member 40 are joined to each other is located at a position
displaced from the upward bent portion 41b toward the car width direction middle side.
Therefore, even if the stress concentrates on the upward bent portion 41b of the upper wall 31 of
the bolster beam main body portion 20, a stress concentration portion can be set at the flat plate
portion 41a (base material portion) having high fatigue strength, not the joined portion having
low fatigue strength. On this account, the strength of the bolster beam can be increased while
preventing an increase in reinforcement of the bolster beam and an increase in thickness of the
bolster beam.

[0031] The middle upper wall portion 50 constituting the upper wall 31 of the bolster beam
main body portion 20 and provided with the stopper structure portion 21 is welded to the lower
wall 32 of the bolster beam main body portion 20 by the partition plate portion 51 configured to
separate the pair of auxiliary air chambers S1 and S2 from each other. Therefore, the rigidity
improves by the rib effect of the partition plate portion 51, and this improves the stability of the
stopper structure portion 21 provided at the middle upper wall portion 50.

[0032] The middle upper wall portion 50 has such a shape that the first part 50a welded to
the partition plate portion 51 and the stopper plates 62 and 63 is located lower than the pair of
second parts 50b welded to the pair of outside upper wall portions 41.  Therefore, positions
where the stopper plates 62 and 63 are welded to the middle upper wall portion 50 are made low.
On this account, the height of the stopper structure portion 21 can be made low, and this
improves the degree of freedom of space.. Then, the first part 50a of the middle upper wall

portion 50 extends in the horizontal direction, and the second parts 50b of the middle upper wall
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portion 50 extend diagonally upward from the first part 50a to both respective car width direction
sides. Therefore, the degree of freedom of space can be improved while forming the middle
upper wall portion 50 in a simple shape that is easy to manufacture.
[0033] The normal line of the end surface 41d, located at the car width direction middle side,
of each of the pair of outside upper wall portions 41 contains the vertically upward component.
Therefore, when welding the middle upper wall portion 50 of the middle member 40 and the pair
of outside upper wall portions 41, the middle upper wall portion 50 can be placed on the end
surfaces 41d, facing upward, of the pair of outside upper wall portions 41. Thus, the
weldability improves. The stopper plates 62 and 63 are inserted in the vertical direction into the
opening 60a of the cover plate 60 welded to the bolster beam main body portion 20, and in this
state, connected to the bolster beam main body portion 20 and welded to the cover plate 60.
Therefore, the stopper plates 62 and 63 are strongly supported, and the stability of the stopper
structure portion 21 improves.
[0034] Each inclined portion 60c of the cover plate 60 is arranged on the same straight line
as the corresponding inclined portion 41c located at the car width direction middle side of the
upward bent portion 41b in the outside upper wall portion 41.  The stress acting on the bolster
beam main body portion 20 and the stopper structure portion 21 is smoothly transmitted between
the bolster beam main body portion 20 and the stopper structure portion 21 through the inclined
portions 41¢ and 60c. Therefore, the strength of the bolster beam 8 improves as a whole.
[0035] Embodiment 2

Fig. 6 is a diagram showing a bolster beam 108 according to Embodiment 2 and
corresponds to Fig. 5. As shown in Fig. 6, in the bolster beam 108 of Embodiment 2, a middle
upper wall portion 150 of an upper wall 131 of a bolster beam main body portion 120 is a
horizontal plate. Each of outside upper wall portions 141 of the upper wall 131 of the bolster
beam main body portion 120 includes a flat plate portion 141a, an upward bent portion 141b, and
a vertical portion 141c (end portion). The air spring placing portion 35 (see Fig. 2) is provided
at the flat plate portion 141a. The upward bent portion 141b is bent upward in the vertical
direction at the car width direction middle side of the flat plate portion 141a.  The vertical
portion 141c (end portion) extends linearly and upward in the vertical direction from the upward
bent portion 141b.
[0036] An upper end of the partition plate portion 151 is located higher than the flat plate
portions 141a. A cover plate 160 includes a horizontal portion 160b and a pair of vertical
portions 160c. The horizontal portion 160b includes an opening 160a into which stopper plates
162 and 163 are inserted. The pair of vertical portions 160c extend downward from both
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respective car width direction sides of the horizontal portion 160b. Each of both car width
direction end portions of the middle upper wall portion 150 is sandwiched by the vertical portion
160c of the cover plate 160 and the vertical portion 141c¢ of the outside upper wall portion 141 in
the vertical direction. Since the other components are the same as those in Embodiment 1,
explanations thereof are omitted.
[0037] Embodiment 3

Fig. 7 is a diagram of a bolster beam 208 according to Embodiment 3 and
corresponds to Fig. 5. As shown in Fig. 7, in the bolster beam 208 of Embodiment 3, a middle
upper wall portion 250 and a partition plate portion 250d constituting a middle member 240 are
constituted by a metal plate subjected to bending. The middle upper wall portion 250 includes
a first part 250a and a pair of second parts 250b provided at both respective car width direction
sides of the first part 250a. The first part 250a includes a pair of horizontal portions 250c and
the partition plate portion 250d. The pair of horizontal portions 250c extend from the pair of
second parts 250b toward the car width direction middle side. The partition plate portion 250d
projects downward from car width direction middle side end portions of the pair of horizontal
portions 250c and has a concave section.
[0038] A slit 250e extending in the car longitudinal direction is formed at a bottom wall
portion of the partition plate portion 250d. The slit 250e is exposed to the stopper space Q.
The partition plate portion 250d is welded to the lower wall 32 through the slit 250¢ from above.
Each of the second parts 250b extends diagonally upward from the first part 250a to an outer side
in the car width direction and is welded to the inclined portion 41c of the outside upper wall
portion 41.  Since the other components are the same as those in Embodiment 1, explanations
thereof are omitted.
[0039] Embodiment 4

Fig. 8 is a diagram of a bolster beam 308 according to Embodiment 4 and
corresponds to Fig. 5. As shown in Fig. 8, in the bolster beam 308 of Embodiment 4, a second
parts 350b of a middle upper wall portion 350 and a stopper plate 362 are constituted by a first
metal plate 370 subjected to bending. A first part 350a of the middle upper wall portion 350
and partition plate portions 351 are constituted by a second metal plate 371 subjected to bending
and having an inverted concave section. The first metal plate 370 is welded to the second metal
plate 371 at a lower end portion of the stopper plate 362. To be specific, a middle member 340
is constituted by the first and second metal plates 370 and 371 welded to each other, and the
middle upper wall portion 350 is constituted by the first part 350a of the second metal plate 371
and the second parts 350b of the first metal plates 370. Since the other components are the
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same as those in Embodiment 1, explanations thereof are omitted.
[0040] The present invention is not limited to the above embodiments, and modifications,
additions, and eliminations may be made with respect to the configuration(s) of the
embodiment(s). The above embodiments may be combined arbitrarily. For example, some of
components or methods in one embodiment may be applied to another embodiment. Some of
components in an embodiment may be separated and extracted arbitrarily from the other
components in the embodiment. The bogie may be configured to use, as a primary suspension,
a plate spring which also serves as a side sill of a bogie frame. To be specific, the bogie may be
configured such that: both longitudinal direction end portions of each of plate springs are
supported by a pair of front and rear axle boxes; and longitudinal direction middle portions of the
plate springs support a cross beam of the bogie frame from below.
Reference Signs List
[0041] 1 railcar

2 carbody

2a  interference member

3  bogie

6  bogie frame

8,108, 208,308  bolster beam

9  side bearer

12 air spring

20,120  bolster beam main body portion

21  stopper structure portion

31,131  upper wall

32 lower wall

35  air spring placing portion

37  rubbing plate

41,141  outside upper wall portion

41la, 141a  flat plate portion

41b, 141b  upward bent portion

41c  inclined portion (inner end portion)

41d  end surface

50, 150, 250,350  middle upper wall portion

50a, 250a  first part

50b, 250b, 350b  second part
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51,151,250d  partition plate portion

60,160  cover plate

60a  opening

60b, 160b  horizontal plate portion

60c, 160c  inclined portion (outer end portion)
60d  downward bent portion

62, 63,162,362  stopper plate

141c  vertical portion (inner end portion)

S1,S2  auxiliary air chamber
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CLAIMS )
L. A bolster beam of a railcar bogie supporting a carbody of a railcar through a pair of
air springs,

the bolster beam comprising:

a bolster beam main body portion including an upper wall and a lower wall and
extending in a car width direction, a pair of auxiliary air chambers being formed in the bolster
beam main body portion, the pair of auxiliary air chambers communicating with the respective
air springs; and

a stopper structure portion including a stopper plate, the stopper plate projecting
upward from a car width direction middle portion of the bolster beam main body portion and
configured to restrict positional displacement of the bolster beam relative to the carbody in a
horizontal direction within a predetermined range, wherein:

the upper wall of the bolster beam main body portion includes

a middle upper wall portion at which the stopper structure portion is provided,
and

a pair of outside upper wall portions adjacently located at both respective car
width direction sides of the middle upper wall portion and joined to the middle upper wall
portion;

the pair of outside upper wall portions include respective upward bent portions that
are located at a car width direction middle side and bent upward toward the stopper structure
portion; and

inner end portions of the pair of outside upper wall portions are joined to the middle
upper wall portion, the inner end portions being located closer to the stopper structure portion
than the corresponding upward bent portions.

2. The bolster beam according to claim 1, wherein:

the stopper structure portion includes a cover plate on which an opening that is open
in a vertical direction is formed, the cover plate including downward bent portions that are bent
downward at both respective car width direction sides of the opening;

inner end portions of the pair of outside upper wall portions are joined to the middle
upper wall portion, the inner end portions being located closer to the stopper structure portion
than the corresponding upward bent portions; and

portions of the cover plate are joined to the middle upper wall portion, the portions
being located closer to the corresponding outside upper wall portions than the corresponding

downward bent portions.
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3. The bolster beam according to claim 2, wherein:
the cover plate includes
a horizontal plate portion which extends in the horizontal direction and on which
the opening is formed,
the downward bent portions provided at both respective car width direction end
portions of the horizontal plate portion, and
outer end portions extending from the respective downward bent portions to the
corresponding outside upper wall portions and joined to the middle upper wall portion; and
each of the outer end portions of the cover plate is arranged on a same straight line
as a corresponding one of the inner end portions of the outside upper wall portions.
4. The bolster beam according to any one of claims 1 to 3, further comprising a
partition plate portion configured to join the middle upper wall portion to the lower wall and
separate the pair of auxiliary air chambers from each other, wherein:
the middle upper wall portion includes
a first part joined to the partition plate portion and
a pair of second parts provided at both respective car width direction sides of the
first part and joined to the respective outside upper wall portions;

the stopper plate is joined to the first part so as to project upward from the first part;

and

the middle upper wall portion has such a shape that the first part is located lower
than the second parts.
S. The bolster beam according to claim 4, wherein:

the first part of the middle upper wall portion extends in the horizontal direction; and

the second parts of the middle upper wall portion extend diagonally upward from the
first part to both respective car width direction sides.
6. The bolster beam according to any one of claims 1 to 5, wherein:

each of normal lines of end surfaces, located close to the middle upper wall portion,
of the pair of outside upper wall portions contains a vertically upward component; and

the middle upper wall portion is placed on the end surfaces of the pair of outside

upper wall portions, and in this state, joined to the pair of outside upper wall portions.



