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Description

TECHNICAL FIELD

[0001] The presentdisclosure relates to a vertical roller
mill.
BACKGROUND ART

[0002] Vertical roller mills for milling objects to be
crushed have been known in the past. PTL 1 discloses
this type of vertical roller mill.

[0003] The roller mill of PTL 1 has a rotary table, a
plurality of crushing rollers, and a stand. The rotary table
is located above a reduction device. The rotary table is
driven by a rotary drive unit connected to the rotary table
via the reduction device. The plurality of crushing rollers
are arranged around the rotary table. Each of the crush-
ing rollers is pressed against the rotary table by a press-
ing drive unit. The roller mill crushes the object by making
it be caught between the rotary table and the plurality of
crushing rollers.

[0004] The stand supports the rotary table and the
plurality of crushing rollers. In detail, the stand has an
arm support and a push drive unit support. The push drive
unit support supports the rotary table and the pressing
drive unit. The push drive unit supportis provided so that it
surrounds the outside of the reduction device located
below the rotary table. The arm supportis provided above
the push drive unit support. Each of arm supports is
provided corresponding to each of the plurality of crush-
ing rollers. The crushing roller is provided correspond to
each arm support.

PRIOR-ART DOCUMENTS
PATENT DOCUMENTS

[0005] PTL 1: Japanese Patent No. 5809708

SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0006] In the configuration of PTL 1, the stand has the
arm support and the push drive unit support, and is
configured to have multiple tiers in the vertical direction
to support the rotary table and the plurality of crushing
rollers. Therefore, the structure of the stand is compli-
cated.

[0007] The present disclosure is made in view of the
above circumstances, and is to realize a simple structure
of a vertical roller mill.

MEANS FOR SOLVING THE PROBLEMS

[0008] The problem to be solved by the present dis-
closure is as described above, and next, means for
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solving the problem and effects thereof will be described.
[0009] According to the first aspect of the present dis-
closure, a vertical roller mill with the following configura-
tion is provided. That s, the vertical roller mill has a rotary
table, a plurality of crushing rollers, a plurality of roller
assemblies and a plurality of stands. The rotary table is
rotatably provided. The crushing rollers are capable of
crushing an object to be crushed by being pressed
against the object on the rotary table. Each of the roller
assemblies has the crushing roller. The stands are ar-
ranged around the rotary table and support the roller
assemblies. The stands include a first stand. The first
stand supports a plurality of the roller assemblies ar-
ranged adjacent to each other in a circumferential direc-
tion of the rotary table. The first stand has a plurality of
stand legs and a beam. The stand legs extend vertically
and are arranged in a pair in the circumferential direction
of the rotary table. The beam connects upper parts of the
stand legs in the circumferential direction of the rotary
table. The first stand is configured in a gantry shape by
the stand legs and the beam.

[0010] This allows the stands to have a simple struc-
ture since the plurality of stands are formed in a gantry
shape.

[0011] According to the second aspect of the present

disclosure, a following maintenance method for a reduc-
tion device is provided. That s, this maintenance method
of the reduction device is applied to a vertical roller mill
having a rotary table, a plurality of crushing rollers, a
plurality of roller assemblies, a plurality of stands and the
reduction device. The rotary table is rotatably provided.
The crushing rollers are capable of crushing an object to
be crushed by being pressed against the object on the
rotary table. Each of the roller assemblies has the crush-
ingroller. The stands are arranged around the rotary table
and support the roller assemblies. The reduction device
reduces rotation input from a drive source and transmits
the rotation to the rotary table. The stands include a first
stand. The first stand supports a plurality of the roller
assemblies arranged adjacent to each other in a circum-
ferential direction of the rotary table. The first stand has a
plurality of stand legs and a beam. The stand legs extend
vertically and are arranged in a pair in the circumferential
direction of the rotary table. The beam connects upper
parts of the stand legs in the circumferential direction of
the rotary table. The first stand is configured in a gantry
shape by the stand legs and the beam. The maintenance
method includes pulling the reduction device through an
internal space of the first stand to an outside of the vertical
roller mill.

EFFECTS OF THE INVENTION

[0012] Accordingtothe presentdisclosure, a simplified
structure of the vertical roller mill can be achieved.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1 is a cross-sectional view of the overall con-
figuration of a vertical roller mill according to one
embodiment of the present disclosure.

FIG. 2is adiagonal view showing the lower part of the
vertical roller mill.

FIG. 3 is a diagonal view showing the reduction
device being pulled out of the lower part of the
vertical roller mill for maintenance.

EMBODIMENT FOR CARRYING OUT THE INVEN-
TION

[0014] Next, an embodiment of the present disclosure
will be described with reference to the drawings. FIG. 1is
a cross-sectional view of the overall configuration of a
vertical roller mill 1 according to one embodiment of the
present disclosure.

[0015] The vertical roller mill 1 shown in FIG. 1 is fixed
to an installation surface 50, such as a factory floor. The
vertical roller mill 1 is capable of crushing objects that are
fed into it. The object to be crushed caninclude, butis not
limited to, cement, slag, coal, or the like.

[0016] The vertical roller mill 1 has a housing 11, a
rotary table 12, a reduction device 13, a plurality of
crushing rollers 14, a plurality of roller assemblies 15,
a plurality of pressing drive units 16, a plurality of stands
20, and a classifier 17.

[0017] Thehousing 11isformedinahollow shape. The
rotary table 12 and the crushing rollers 14 are located
inside the housing 11.

[0018] The rotary table 12 is rotatably supported
around a rotation axis extending in a vertical direction.
This rotation axis can be said to be substantially a center
of the vertical roller mill 1. The plurality of stands 20 are
arranged to surround the rotary table 12 in a plan view.
[0019] The rotary table 12 is rotated by an electric
motor 31 which is a drive source. The electric motor 31
is located a short distance from the center of the vertical
roller mill 1 and is fixed to the installation surface 50.
[0020] The reduction device 13 is located below the
rotary table 12 and fixed to the installation surface 50. The
reduction device 13 can be configured as, for example,
but not limited to, a planetary gear device.

[0021] An input shaft of the reduction device 13 is
connected to an output shaft of the electric motor 31
via a transmission shaft 32. The rotary table 12 is
mounted on the output side of the reduction device 13.
[0022] In this configuration, the rotation of the output
shaft of the electric motor 31 is transmitted to the reduc-
tion device 13 via the transmission shaft 32. The reduc-
tion device 13 reduces the input rotation and transmits it
to the rotary table 12. As a result, the rotary table 12
rotates.

[0023] Afeedingguide 33 formedin a cylindrical shape
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is provided above the rotary table 12. The feeding guide
33 can guide the object to be crushed onto the rotary table
12. The feeding guide 33 is arranged diagonally through
the housing 11.

[0024] Therotary table 12is formed in a circular shape
in the plan view. The rotary table 12 can receive on its top
surface the object to be crushed that falls through the
feeding guide 33. The plurality of crushing rollers 14 are
arranged around the rotary table 12.

[0025] The plurality of crushing rollers 14 are arranged
so that they get on the periphery of the top surface of the
rotary table 12. The plurality of crushing rollers 14 are
arranged side by side in the circumferential direction of
therotary table 12. In this embodiment, six of the crushing
rollers 14 are arranged at equal angular intervals, but
they may be arranged at unequal intervals. In the follow-
ing, the circumferential direction of the rotary table 12
may be simply referred to as circumferential direction.
[0026] Each of the crushing rollers 14 can be moved
closer to or away from the periphery of the top surface of
the rotary table 12 by the roller assembly 15 and the
pressing drive unit 16. Each of the crushing rollers 14 is
pressed against the object to be crushed on the rotary
table 12 and crushes this object.

[0027] The plurality of roller assemblies 15 are pro-
vided around the rotary table 12 so that each of them
corresponds to each of the plurality of crushing rollers 14.
Each of the plurality of roller assemblies 15 supports the
crushing roller 14.

[0028] Eachrollerassembly 15hasafirstarm51anda
second arm 52. The crushing roller 14 is attached to one
end of the first arm 51. One end of the second arm 52 is
connected to the other end of the first arm 51.

[0029] The first arm 51 extends in a radial direction of
the rotary table 12 in the plan view. The first arm 51 is
supported by the stand 20 about a horizontal axis and can
rotate with respect to the stand 20.

[0030] Thefirstarm 51 is arranged through the housing
11. Inside the housing 11, the crushing roller 14 is rota-
tably supported at the end of the first arm 51.

[0031] Thesecondarm52is provided so thatitextends
in a vertical direction. An intermediate portion of the
second arm 52 in a longitudinal direction is rotatably
supported about a horizontal axis with respect to the
corresponding stand 20.

[0032] The second arm 52 is located near the housing
11 and outside the housing 11. The second arm 52 is
arranged near the end of the stand 20 in one side closer to
the housing 11. Outside of the housing 11, the firstarm 51
is connected to an upper end of the second arm 52.
[0033] The pressingdrive unit16is provided for each of
the roller assemblies 15. The pressing drive unit 16 is
located lower than the roller assembly 15. Each of the
pressing drive units 16 can press the crushing rollers 14
against the rotary table 12 via the roller assembly 15.
[0034] The pressingdrive unit 16 is a hydraulic cylinder
device in this embodiment. One end of the hydraulic
cylinder is connected to a lower end of the second arm
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52 and the other end is connected to the side of the
installation surface 50. By extending and retracting the
hydraulic cylinder, the crushing roller 14 can be moved
closer to or farther away from the rotary table 12. How-
ever, the configuration of the pressing drive unit 16 is not
limited to the hydraulic cylinder.

[0035] The pressing drive unit 16 can strongly press
the crushing rollers 14 against the rotary table 12. The
object to be crushed fed to the rotary table 12 is crushed
between the crushing rollers 14 and the rotary table 12.
[0036] A hot air supply port 35 is provided at a lower
part of the housing 11. A suitable hot air supply source is
connected to the hot air supply port 35 via a duct not
shown. The hotair supplied to the inside of the housing 11
from the hot air supply port 35 blows up the crushed
material crushed at the rotary table 12.

[0037] The classifier 17 is located above the rotary
table 12. The classifier 17 can classify the crushed ma-
terial blown up by the hot air.

[0038] Theclassifier 17 has aseparator41andareturn
guide 42.
[0039] The separator 41 is located above the rotary

table 12in the housing 11. The separator 41 is driven by a
separator drive unit 43 (for example, an electric motor).
[0040] The return guide 42 is located between the
rotary table 12 and the separator 41 in the vertical direc-
tion. The return guide 42 is formed in a funnel shape, with
a lower opening facing the rotary table 12 and an upper
opening facing the separator 41.

[0041] Afine powderdischarge duct44 is located atan
upper part of the housing 11. The separator 41 dis-
charges the fine powder from the transferred crushed
material, which is finer than a predetermined granularity
(particle size), from the fine powder discharge duct 44.
The remaining crushed material is returned to the rotary
table 12 via the return guide 42 and is crushed again by
the crushing rollers 14.

[0042] The plurality of stands 20 are provided around
the rotary table 12 (outside the housing 11) so that they
correspond in position to the crushing rollers 14 respec-
tively. Each of the stands 20 supports one or two roller
assemblies 15.

[0043] Next, the plurality of stands 20 will be described
in detail with reference to FIG. 2. FIG. 2 is a diagonal view
of a lower part of the vertical roller mill 1. In FIG. 2, the
housing 11, the feeding guide 33, the return guide 42 and
the like are omitted.

[0044] The stands 20 are arranged in the circumfer-
ential direction with appropriate spacing so as to sur-
round the rotary table 12 and the reduction device 13 in
the plan view. The plurality of stands 20 are all con-
structed of concrete with embedded steel bars as rein-
forcement.

[0045] This embodiment of the vertical roller mill 1 has
five stands 20. Each of the stands 20 may hereinafter be
referred to as first stand 21, second stand 22, third stand
23, fourth stand 24, and fifth stand 25 to identify each of
them.
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[0046] Since the second stand 22, the third stand 23,
the fourth stand 24, and the fifth stand 25 all have the
same configuration, the fifth stand 25 will be described
hereinafter as representative.

[0047] As shownin FIG. 2, the fifth stand 25 is formed
generally in an isosceles triangular shape in the plan
view. The fifth stand 25 supports one roller assembly 15.
[0048] Thefifth stand 25 has two stand legs 71 and one
beam 72. The stand legs 71 and the beam 72 are formed
integrally.

[0049] The standlegs 71 are arranged in a pair spaced
apart in the circumferential direction. The beam 72 is
provided to connect upper ends of the pair of stand legs
71 each other in the circumferential direction.

[0050] The pressing drive unit 16 is located below the
beam 72 and between the stand leg 71 and the stand leg
71.

[0051] Arecess 73 is formed on the beam 72 in a side
close to the rotary table 12. Inside this recess 73, the
second arm 52 described above provided by the roller
assembly 15 is arranged.

[0052] Asdescribed above, the fifth stand 25 has a pair
of the stand legs 71 and the beam 72 that connects the
upper parts thereof. This gives the fifth stand 25 a gantry
shape.

[0053] The first stand 21 is substantially equivalent to
two fifth stands 25 in one piece. The first stand 21 sup-
ports two roller assemblies 15 which are circumferentially
adjacent.

[0054] Thefirststand 21 hastwo standlegs 71 and one
beam 74. The stand legs 71 and the beam 74 are formed
integrally.

[0055] The standlegs 71 are arranged in a pair spaced
apart in the circumferential direction of the housing 11.
The beam 74 is provided to connect upper ends of the pair
of stand legs 71 each other. The beam 74 is bent to follow
an outer circumference of the rotary table 12.

[0056] The two pressing drive units 16 are located
below the beam 74 and between the stand leg 71 and
the stand leg 71. Furthermore, the transmission shaft 32
which transmits the drive power to the reduction device
13 is located between the two pressing drive units 16.
[0057] Tworecesses73areformedonthebeam74ina
side close to the rotary table 12. In each recess 73, the
second arm 52 described above provided by the roller
assembly 15 is arranged.

[0058] With respect to the first stand 21, two roller
assemblies 15 are located between the two stand legs
71. With respect to the second stand 22, the third stand
23, the fourth stand 24 and the fifth stand 25, one roller
assembly 15 is located between the two stand legs 71.
This realizes an arrangement in which the stand leg 71
and the roller assembly 15 are in different phases each
other in the plan view.

[0059] Next, the first stand 21 will be described in de-
tail.

[0060] As described above, in the circumferential di-
rection of the rotary table 12, the dimension of the first
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stand 21 are generally equal to the dimension of two other
stands. On the other hand, the number of stand legs 71 is
the same for the first stand 21 and the other stands.
Therefore, by using the first stand 21, essentially two
stand legs 71 can be omitted.

[0061] The stand legs 71 of the first stand 21 are
located at only two circumferential ends and no stand
legs are provided in the intermediate position of the
circumferential direction. The two roller assemblies 15
are arranged between the stand legs 71 which are pro-
vided at both ends in the circumferential direction in the
first stand 21.

[0062] Considering the bisection point P1 of the cir-
cumferential length of the first stand 21, the two roller
assemblies 15 are arranged between, in the plan view,
the stand leg 71 closest to this bisection point P1 on one
side in the circumferential direction and the stand leg 71
closest to the bisection point P1 on the other side in the
circumferential direction. Thatis, the beam 72 is provided
between the stand leg 71 closest to the bisection point P1
on one side in the circumferential direction and the stand
leg 71 closest to the bisection point P1 on the other side in
the circumferential direction, and the two roller assem-
blies 15 are fixed to this common beam 72. No stand legs
are located at an intermediate part of the beam 72 in the
circumferential direction.

[0063] Inthe planview, one of the tworoller assemblies
15 is located between the bisection point P1 and the
stand leg 71 that is on circumferential one side and
closest from this bisection point P1. The remaining one
of the roller assemblies 15 is located between the bisec-
tion point P1 and the stand leg 71 that is on circumfer-
ential the other side and closest from this bisection point
P1.

[0064] The beam 74 of the first stand 21 is longerin the
circumferential direction than the beam 72 of the other
stands. Therefore, the circumferential dimension L1 of
the internal space of the gantry-shaped first stand 21 (the
space between the stand leg 71 and the stand leg 71) is
also longer than the circumferential dimension L2 of the
internal space in the other stands (L1 > L2).

[0065] Therefore, in the first stand 21, the space be-
tween the stand leg 71 and the stand leg 71 can be wider.
In this embodiment, this space is used to locate the
transmission shaft 32 and the electric motor 31. As a
result, the vertical roller mill 1 can be made compactas a
whole.

[0066] In this embodiment, the above circumferential
dimension L1 with respect to the internal space of the first
stand 21 is slightly larger than the dimension L3 of the
reduction device 13 shown in FIG. 3 (L1 > L3). Therefore,
by detaching the pressing drive unit 16, the electric motor
31, the transmission shaft 32, and the like arranged at the
first stand 21 and moving them to another location, the
reduction device 13 can pass through the internal space
ofthefirststand 21 as shown in FIG. 3. The two stand legs
71 are located to sandwich the passage of the reduction
device 13. As a result, the reduction device 13 can be
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extracted from the vertical roller mill 1 through the space
below the beam 72 without having to be lifted, thus
improving the efficiency of maintenance work.

[0067] Thus, in this embodiment of the vertical roller
mill 1, the reduction device 13 can be pulled out of the first
stand 21 by passing through the gantry-shaped first
stand 21.

[0068] In the configuration of PTL 1, the reduction
device is located much lower relative to the rotary table
in order to extract the rotary table without interference
between the reduction device and the stand. In this
embodiment, the space for the path for extracting the
reduction device 13 to the outside can be secured inside
the gantry-shaped first stand 21. Thus, the stand 20 with
a simplified shape can be realized, and the connection
structure between the reduction device 13 and the rotary
table 12 can also be simplified.

[0069] As explained above, this embodiment of the
vertical roller mill 1 has the rotary table 12, the plurality
of crushingrollers 14, the plurality of roller assemblies 15,
and the plurality of stands 20. The rotary table 12 is
rotatably provided. The crushing rollers 14 are capable
of crushing the object to be crushed by being pressed
against the object on the rotary table 12. The plurality of
crushing rollers 14 are provided corresponding to the
roller assemblies 15. The stands 20 are arranged around
the rotary table 12 and support the roller assemblies 15.
The stands 20 include the first stand 21. The first stand 21
supports the plurality of roller assemblies 15 that are
arranged adjacent to each other in the circumferential
direction of the rotary table 12. The first stand 21 has the
plurality of stand legs 71 and the beam 74. The stand legs
71 are provided to extend vertically and are arranged ina
pair in the circumferential direction of the rotary table 12.
The beam 74 connects the upper parts of the stand legs
71 each other in the circumferential direction of the rotary
table 12. Thefirst stand 21 is configured in a gantry shape
by the stand legs 71 and the beam 74.

[0070] This allows the stand 20 as a whole to be con-
figured in a simplified manner, since the plurality of roller
assemblies 15 can be supported by the single first stand
21. In addition, the internal space of the gantry-shaped
first stand 21 can be wide enough to be easily utilized to
accommodate various components.

[0071] In this embodiment of the vertical roller mill 1,
the plurality of roller assemblies 15 are arranged between
the stand leg 71 on one side in the circumferential direc-
tion closest from the bisection point P1 of the circumfer-
ential length of the first stand 21 and the stand leg 71 on
the other side in the circumferential direction closest from
the bisection point P1.

[0072] This allows for a larger internal space in the
circumferential center of the first stand 21.

[0073] In this embodiment of the vertical roller mill 1,
the first stand 21 supports two the roller assemblies 15.

[0074] This allows for a simplified configuration of the
first stand 21.
[0075] The vertical roller mill 1 of this embodiment has
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the reduction device 13 that reduces the rotation input
from the drive source and transmits it to the rotary table
12. The dimension L1 between the stand legs 71 in the
first stand 21 is larger than the dimension L3 of the
reduction device 13.

[0076] This allows the reduction device 13 to be ex-
tracted to the outside of the vertical roller mill 1 by passing
through the internal space of the first stand 21. Thus,
maintenance of the reduction device 13 becomes easier.
[0077] In this embodiment of the vertical roller mill 1,
thefirst stand 21 is made of a material including concrete.
[0078] This helps to suppress vibrations and impacts
that occur when the objects to be crushed are crushed by
being caught between the plurality of crushing rollers 14
and the rotary table 12. In the concrete stand 20, the
stand legs 71 are often formed in the shape of thick
columns. Therefore, by configuring to support a plurality
of roller assemblies 15, as in the first stand 21, a large
space can be obtained by omitting the stand legs 71,
which is advantageous.

[0079] In this embodiment of the vertical roller mill 1,
the number of the roller assemblies 15 is six.

[0080] Inthecasewhere manyrollerassemblies 15are
arranged, the circumferential spacing of the plurality of
rollerassemblies 15 becomes smaller. In such acase, itis
suitable to support a plurality of roller assemblies 15 by
one stand, such as the first stand 21, because it simplifies
the configuration of the stand 20.

[0081] In this embodiment of the vertical roller mill 1,
maintenance of the reduction device 13 includes pulling
the reduction device 13 through the internal space of the
first stand 21 to the outside of the vertical roller mill 1.
[0082] This facilitates maintenance of the reduction
device 13.

[0083] While some preferred embodiments of the pre-
sent disclosure have been described above, the fore-
going configurations may be modified, for example, as
follows.

[0084] In the above embodiment, the number of multi-
ple crushing rollers 14 (in other words, the number of
roller assemblies 15) is six, but is not limited to this. The
number of crushing rollers 14 can be two or more.
[0085] Inthe above embodiment, the plurality of stands
20 are made of concrete, but can alternatively be made of
steel, for example.

[0086] In the above embodiment, the first stand 21
supports two roller assemblies 15 adjacent to each other
in the circumferential direction of the rotary table 12, but it
may support more than two roller assemblies 15.
[0087] Inthe above embodiment, the number of stand
legs 71 of the first stand 21 is two, butiitis not limited to this
and can be four, for example. However, itis preferred that
all stand legs 71 are located at the circumferential ends of
the first stand 21.

[0088] The configuration of the second stand 22, the
third stand 23, the fourth stand 24 and the fifth stand 25 is
arbitrary.

[0089] For example, the top of the third stand 23 and
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the top of the fourth stand 24 can be connected and
integrated. FIG. 3 shows this connecting part 80 by chain
lines. The vertical roller mill 1 may be equipped with a
circulation path that discharges the coarse grains of the
crushed object and leads them to the feeding guide 33. A
discharge conveyor constituting this circulation path can
be located below the connecting part 80.

[0090] Forexample, the second stand 22 and the third
stand 23 can be omitted and a stand similar to the first
stand 21 can be arranged instead. The same is true for
the fourth stand 24 and the fifth stand 25.

[0091] Taking into account the difference in span
lengths of the beams 74 and 72, the thickness of the
beam 74 in the first stand 21 may be larger than the
thickness of the beam 72 in the other stands.

[0092] Inlight of the above teachings, itis clear thatthe
present disclosure can take many modified and variant
forms. Accordingly, itis to be understood that the present
disclosure may be implemented in ways other than those
described herein within the scope of the appended
claims.

[0093] From the above disclosure, at least the follow-
ing technical ideas can be ascertained.

(Item 1) A vertical roller mill comprising:

a rotary table rotatably provided;

a plurality of crushing rollers capable of crushing
an object to be crushed by being pressed
against the object on the rotary table;
aplurality of rollerassemblies, each of which has
the crushing roller; and

a plurality of stands arranged around the rotary
table and supporting the roller assembilies,
wherein

the stands include a first stand supporting a
plurality of the roller assemblies arranged adja-
cent to each other in a circumferential direction
of the rotary table,

the first stand includes:

a plurality of stand legs extending vertically
and arranged in a pair in the circumferential
direction of the rotary table; and

a beam connecting upper parts of the stand
legs in the circumferential direction of the
rotary table, and

the first stand is configured in a gantry
shape by the stand legs and the beam.

(Item 2) The vertical roller mill according to item 1,
wherein

a plurality of the roller assemblies are arranged in a
plan view between the stand leg on one side in the
circumferential direction closest from a bisection
point of the circumferential length of the first stand
and the stand leg on the other side in the circumfer-
ential direction closest from the bisection point.
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(Item 3) The vertical roller mill according to items 1 or
2, wherein,

the first stand supports two the roller assembilies.
(Item 4) The vertical roller mill according to item 3,
comprising:

a reduction device that reduces rotation input
from a drive source and transmits the rotation to
the rotary table, wherein

a dimension between the stand legs of the first
stand is larger than a dimension of the reduction
device.

(Item 5) The vertical roller mill according to any one of
items 1 to 4, wherein

the first stand comprises a material including con-
crete.

(Item 6) The vertical roller millaccording to any one of
items 1 to 5, wherein

a number of the roller assemblies is six or more.
(Item 7) The vertical roller millaccording to any one of
items 1 to 6, wherein

the stand leg and the roller assembly of the first stand
are arranged such that the stand leg and the roller
assembly are in different phases with each other.
(Item 8) A maintenance method for a reduction de-
vice of a vertical roller mill comprising:

a rotary table rotatably provided;

a plurality of crushing rollers capable of crushing
an object to be crushed by being pressed
against the object on the rotary table;
aplurality of roller assemblies, each of which has
the crushing roller;

a plurality of stands arranged around the rotary
table and supporting the roller assemblies; and
the reduction device that reduces rotation input
from a drive source and transmits the rotation to
the rotary table,

wherein

the stands include a first stand supporting a
plurality of the roller assemblies arranged adja-
cent to each other in a circumferential direction
of the rotary table,

the first stand includes:

a plurality of stand legs extending vertically
and arranged in a pair in the circumferential
direction of the rotary table; and

a beam connecting upper parts of the stand
legs in the circumferential direction of the
rotary table,

the first stand is configured in a gantry
shape by the stand legs and the beam, and
the maintenance method includes pulling
the reduction device through an internal
space of the first stand to an outside of
the vertical roller mill.
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Claims

1.

A vertical roller mill comprising:

a rotary table rotatably provided;

a plurality of crushing rollers capable of crushing
an object to be crushed by being pressed
against the object on the rotary table;
aplurality of rollerassemblies, each of which has
the crushing roller; and

a plurality of stands arranged around the rotary
table and supporting the roller assemblies,
wherein

the stands include a first stand supporting a
plurality of the roller assemblies arranged adja-
cent to each other in a circumferential direction
of the rotary table,

the first stand includes:

a plurality of stand legs extending vertically
and arranged in a pair in the circumferential
direction of the rotary table; and

a beam connecting upper parts of the stand
legs in the circumferential direction of the
rotary table, and

the first stand is configured in a gantry
shape by the stand legs and the beam.

The vertical roller mill according to claim 1, wherein
a plurality of the roller assemblies are arranged in a
plan view between the stand leg on one side in the
circumferential direction closest from a bisection
point of the circumferential length of the first stand
and the stand leg on the other side in the circumfer-
ential direction closest from the bisection point.

The vertical roller mill according to claim 1, wherein
the first stand supports two the roller assemblies.

The vertical roller mill according to claim 3, compris-
ing:

a reduction device that reduces rotation input
from a drive source and transmits the rotation to
the rotary table, wherein

a dimension between the stand legs of the first
stand is larger than a dimension of the reduction
device.

The vertical roller mill according to claim 1, wherein
the first stand comprises a material including con-
crete.

The vertical roller mill according to claim 1, wherein
a number of the roller assemblies is six or more.

The vertical roller mill according to claim 1, wherein
the stand leg and the roller assembly of the first stand
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are arranged such that the stand leg and the roller
assembly are in different phases with each other.

A maintenance method for a reduction device of a
vertical roller mill comprising: 5

a rotary table rotatably provided;

a plurality of crushing rollers capable of crushing

an object to be crushed by being pressed
against the object on the rotary table; 10
aplurality of roller assemblies, each of which has

the crushing roller;

a plurality of stands arranged around the rotary
table and supporting the roller assemblies; and

the reduction device that reduces rotation input 75
from a drive source and transmits the rotation to

the rotary table,

wherein

the stands include a first stand supporting a
plurality of the roller assemblies arranged adja- 20
cent to each other in a circumferential direction

of the rotary table,

the first stand includes:

a plurality of stand legs extending vertically 25
and arranged in a pair in the circumferential
direction of the rotary table; and

a beam connecting upper parts of the stand

legs in the circumferential direction of the
rotary table, 30
the first stand is configured in a gantry
shape by the stand legs and the beam, and

the maintenance method includes pulling

the reduction device through an internal
space of the first stand to an outside of 35
the vertical roller mill.
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