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DESCRIPTION

TITLE OF INVENTION

ROTARY DEVICE AND SPRAY DEVICE

TECHNICAL FIELD
[0001]
An embodiment of the present disclosure relates to a

rotary device and a thermal spraying apparatus.

BACKGROUND ART
[0002]

A thermal spraying device is known in which a film-forming
material such as a metal or a ceramic is heated to be melted or
brought into a state close to melting (semi-molten), and the film-
forming material that is melted or brought into the semi-molten
state is sprayed onto a base material, thereby forming a film of
the film-forming material on a base material. For example,
Patent Literature 1 and Patent Literature 2 disclose a thermal
spraying device in which a workpiece is rotated, and a molten
metal is adhered to a surface thereof to form a metal coating

layer.

CITATION LIST
PATENT LITERATURE
[0003]

Patent Literature 1: Japanese unexamined utility model
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application publication No. S58-35961
Patent Literature 2: Japanese laid-open patent publication

No. S58-039772

SUMMARY OF INVENTION
TECHNICAL PROBLEM
[0004]

The properties of a film formed by thermal spray are
greatly affected by the conditions at the time of film formation.
One of the conditions is the temperature of a base material on
which the film is formed. |In a thermal spray process, the film-
forming material in a molten state or a semi-molten state is
sprayed, so that the base material becomes hot. When the
thermal spray is completed, the temperature of the base material
decreases. When the temperature of the base material
decreases, thermal stress is generated in the base material,
causing problems such as the film peeling off from a surface of
the base material, and cracks occurring in the film.

[0005]

It is an object of embodiments of the present disclosure to
provide a rotary device and a thermal spraying apparatus
capable of reducing thermal stress of the base material and
preventing peeling of the film from the base material and

cracking of the film.

SOLUTION TO PROBLEM
[0006]

A rotary device according to an embodiment of the present
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disclosure comprises a rotary stage detachably supporting a
base material having an inlet, an outlet, and a flow path
connecting the inlet and the outlet of a liquid at a predetermined
temperature, the rotary stage having a liquid supply port
supplying the liquid to the base material and a liquid discharge
port discharging the liquid from the base material, a rotary
support supporting the rotary table, the rotary support having a
first pipe connected to the liquid supply port and a second pipe
connected to the liquid discharge port inside, a rotary mechanism
rotating the rotary support and a liquid supply part supplying the
liquid to the base material.
[0007]

A thermal spraying apparatus according to an embodiment
of the present disclosure comprises the rotary device described

above and a thermal spray gun.

ADVANTAGEOUS EFFECTS OF INVENTION
[0008]

According to an embodiment of the present disclosure, it
is possible to provide a rotary device and a thermal spraying
apparatus capable of reducing thermal stress of a base material
and preventing peeling of the film from the base material and

cracking of the film.

BRIEF DESCRIPTION OF DRAWINGS
[0009]
FIG. 1 is a diagram for explaining a configuration of a

thermal spraying apparatus according to an embodiment of the
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present disclosure.

FIG. 2 is a diagram for explaining a configuration of a base
material attached to a rotary device according to an embodiment
of the present disclosure.

FIG. 3 is a diagram showing an example of a flow path of
a liquid arranged in a base material.

FIG. 4 is a diagram for explaining a configuration of a
liquid supply device.

FIG. 5 is a graph showing the progress of a temperature
of a base material back surface and temperatures of a water
supply port and discharge port of a flow path arranged in a base

material in Example 1.

DESCRIPTION OF EMBODIMENTS
[0010]

Hereinafter, embodiments of the present disclosure will be
described with reference to the drawings and the like. However,
the present invention can be implemented in many different
aspects, and should not be construed as being limited to the
description of the embodiments exemplified below. In order to
make the description clearer, the drawings may be schematically
represented with respect to the width, thickness, shape, and the
like of each part as compared with the actual embodiment, but
are merely examples, and do not limit the interpretation of the
present disclosure.

[0011]
In the drawings, the widths, thicknesses, shapes, and the

like of the respective portions may be schematically represented
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in comparison with the actual embodiments for clarity of
explanation, but the drawings are merely examples, and do not
limit the interpretation of the present invention. Furthermore,
in the present specification and the drawings, elements having
the same functions as those described with respect to the above-
described drawings are denoted by the same reference signs,
and redundant descriptions thereof may be omitted.
Furthermore, in the present specification and the drawings, the
same or similar parts are denoted by the same reference signs
or similar reference signs (reference signs denoted by A, B, and
the like after numerals) and repeated description thereof may be
omitted.

[0012]

In the present specification, in the case where a member
or region is “above (or below)” another member or region, it
includes the case where it is directly above (or below) the other
member or region, but also the case where it is above (or below)
the other member or region, that is, the case where another
component is included between above (or below) the other
member or region.

[0013]
Furthermore, in the present specification, the expressions

[T

“a includes A, B or C,” “a includes any of A, B and C,” and “a
includes one selected from a group consisting of A, B, and C” do
not exclude the case where a includes a plurality of combinations
of A to C unless otherwise specified. Furthermore, these
expressions do not exclude the case where a includes other

elements.
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[0014]

Hereinafter, a thermal spraying apparatus 10 according to
an embodiment of the present disclosure will be described with
reference to the drawings.

[0015]

FIG. 1 is a diagram for explaining a configuration of the
thermal spraying apparatus 10 according to an embodiment of
the present disclosure. The thermal spraying apparatus 10
includes a rotary device 100 that supports a base material 300,
and a thermal spray gun 200 that sprays a thermal spray material
onto a surface of the base material 300.

[0016]

The rotary device 100 includes a frame 101, a rotary
support 103, a rotary stage 105, a liquid supply device (liquid
supply wunit) 111, an air chuck device 113, and a rotary
mechanism 117.

[0017]

The liquid supply device 111, the air chuck device 113, and
the rotary mechanism 117 are installed on the frame 101. The
frame 101 may be a housing.

[0018]

The liquid supply device 111 supplies a liquid adjusted to
a predetermined temperature range to the base material 300. In
addition, the liquid supply device 111 collects the liquid
circulated through the base material 300, and adjusts the
collected liquid again to the predetermined temperature range.
The liquid supply device 111 supplies the liquid to the base

material 300 and collects the liquid from the base material 300
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through pipes (not shown) arranged in the rotary stage 105 and
the rotary support 103. The pipes may be a hollow-path
arranged in the rotary stage 105 and the rotary support 103. A
detailed configuration of the liquid supply device 111 will be
described later.

[0019]

The rotary mechanism 117 is connected to the rotary
support 103, which will be described later. The rotary
mechanism 117 includes a driving device such as a motor. The
rotary mechanism 117 rotates the rotary stage 105, which is fixed
to the rotary support 103, around the rotary support 103 as an
axis.

[0020]

The air chuck device 113 vacuum-chucks the base material
300 formed at least in part of a porous material through a pipe
(suction pipe, not shown) arranged in the rotary stage 105 and
the rotary support 103, and fixes the base material 300 on the
rotary stage 105. The pipe may be a hollow-path arranged in
the rotary stage 105 and the rotary support 103. The air chuck
device 113 may include a vacuum pump connected to the pipe
arranged in the rotary support 103.

[0021]

The rotary support 103 supports the rotary stage 105,
which will be described later. Although not shown, a pipe (first
pipe) for supplying a liquid from the liquid supply device 111 to
the base material 300, a pipe (second pipe) for collecting the
liquid circulated through the base material 300 to the liquid

supply device 111, and a pipe (suction pipe) connected to the air
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chuck device 113 are arranged inside the rotary support 103.
These pipes may be hollow passes arranged inside the rotary
support 103. The first pipe, the second pipe, and the suction
pipe arranged inside the rotary support 103 are connected to the
liquid supply device 111 and the air chuck device 113 via a rotary
joint 115, respectively.

[0022]

The rotary support 103 is connected to the rotary
mechanism 117. The rotary support 103 functions as a shaft,
and is capable of rotating the rotary stage 105 and the base
material 300 mounted on the rotary stage 105 around the long
axis direction of the rotary support 103.

[0023]

The rotary support 103 may have a connecting portion 107
connected to the rotary stage 105. The connecting portion 107
may be connected to a position control mechanism such as an
actuator. In this case, the connecting portion 107 can tilt the
rotary stage 105 and the base material 300 mounted on the rotary
stage 105 at a predetermined angle relative to the thermal spray
gun 200.

[0024]

The rotary stage 105 is fixed to the rotary support 103.
The rotary stage 105 may be fixed to the rotary support 103 to
be tiltable. The rotary stage 105 detachably supports the base
material 300. In a thermal spray process, the rotary stage 105
rotates together with the base material 300 by the rotary support
103 connected to the rotary mechanism. In this case, the rotary

stage 105 may be tilted at a predetermined angle relative to the
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thermal spray gun 200 that sprays the thermal spray material
onto the base material 300. Although not shown, a liquid supply
port connected to a first pipe arranged in the rotary support 103
and supplying the liquid supplied through the first pipe to the
base material 300, and a liquid discharge port connected to the
second pipe arranged in the rotary support 103 and discharging
the liquid circulated through the base material 300 are arranged
in the rotary stage 105. The liquid supply port is arranged to
be aligned with the first pipe and an inlet (303) arranged in the
base material 300 described later. Similarly, the liquid
discharge port is arranged to be aligned with the second pipe
and an outlet (305) arranged in the base material 300 described
below.

[0025]

FIG. 2 is a diagram for explaining a configuration of the
base material 300. The base material 300 is mounted on the
rotary stage 105 of the rotary device 100. For example, the
base material 300 includes a metal material such as aluminum
(Al). A thermal spray film 201 is formed on the base material
300 by the thermal spray material sprayed from the thermal spray
gun 20. As shown in FIG. 2, a flow path 301 for circulating the
liquid supplied from the liquid supply device 111 is arranged
inside the base material 300.

[0026]

FIG. 3 is a diagram showing an example of the flow path
301 arranged in the base material 300. FIG. 3 is a diagram of
the base material 300 viewed from the back surface side where

the thermal spray film 201 is not formed. The flow path 301
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includes an inlet 303 that receives the supply of the liquid from
the liquid supply device 111, and an outlet 305 that returns the
liquid circulated in the base material 300 along the flow path 301
to the liquid supply device 111. The inlet 303 is connected to a
liquid supply port 119 (see FIG. 2) arranged in the rotary stage
105 and connected to the first pipe arranged in the rotary support
103. The outlet 305 is connected to a liquid discharge port 121
(see FIG. 2) connected to the second pipe arranged in the rotary
support 103. Inthe case where the base material 300 is circular,
as shown in FIG. 3, the flow path 301 is preferably arranged in
the entire base material 300 along the circumferential direction
of the base material 300. Although the case where the base
material 300 is circular is shown in FIG. 3, the shape of the base
material 300 is not limited to a circular shape.

[0027]

At least a portion of the base material 300 is formed of a
porous material 302. For example, the porous material 302 may
be a porous ceramic with a pore size of 10 to 200 ym. A through
hole 307 connected to the suction pipe arranged in the rotary
support 103 and connected to the air chuck device 113 may be
arranged inside the base material 300. The through hole 307
connects to the porous material 302 portion of the base material
300. In addition, the base material 300 of the present
embodiment is not limited to this, and the base material 300 may
not include a porous material. In this case, the base material
300 can be fixed to the rotary stage 105 by a fixing tool such as
a screw.

[0028]

10
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The liquid supply device 111 supplies a liquid at a
predetermined temperature to the base material 300 mounted on
the rotary stage 105. Hereinafter, a configuration of the liquid
supply device 111 will be described with reference to FIG. 4.
[0029]

FIG. 4 is a diagram for explaining the configuration of the
liquid supply device 111. The liquid supply device 111 includes
a hot-water tank 401, a cold-water tank 403, a heat exchanger
405, a DI water supply device 407, and a supply unit 409. In
the present embodiment, an example in which water is used as a
liquid used for adjusting the temperature of the base material
300 will be described. The rotary support 103 and the rotary
stage 105 are not shown in FIG. 4.

[0030]

The hot-water tank 401 temporarily stores hot water to be
supplied to the base material 300. The hot water stored in the
hot-water tank 401 is maintained at a temperature of about 20°C
to 120°C. The hot-water tank 401 has a heater 411 for
maintaining the temperature of the stored hot water. The hot-
water tank 401 supplies hot water to the supply unit 409. The
hot-water tank 401 collects the liquid circulated through the base
material 300, and supplies a portion of the liquid to the cold-
water tank 403. The liquid circulated through the base material
300 is collected in the hot-water tank 401 via the liquid discharge
port arranged in the rotary stage 105 and the second pipe
arranged in the rotary support 103. The hot-water tank 401 is
connected to the second pipe arranged in the rotary support 103

via the rotary joint 115, and collects the liquid circulated through

11
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the base material 300 via the rotary joint 115.
[0031]

The cold-water tank 403 temporarily stores cold water to
be supplied to the base material 300. The cold water stored in
the cold-water tank 403 is maintained at a normal temperature
(about 20°C to about 35°C). The cold-water tank 403 supplies
cold water to the supply unit 409. In addition, the cold-water
tank 403 receives the supply of hot water from the hot-water tank
401. The cold-water tank 403 supplies water including the
supplied hot water to the heat exchanger 405. Cold water is
supplied to the cold-water tank 403 from the heat exchanger 405.
In addition, the cold-water tank 403 may supply the stored cold
water to the DI water supply device 407.

[0032]

Water is supplied to the heat exchanger 405 from the cold-
water tank 403. The heat exchanger 405 cools the supplied
water and returns the cooled water to the cold-water tank 4083.
The heat exchanger 405 may be a radiator.

[0033]

The DI water supply device 407 purifies the water supplied
from the cold-water tank 403. The DI water supply device 407
includes an ion exchange resin. The DI water supply device 407
returns the water purified by the ion exchange resin to the cold-
water tank 403. According to an embodiment, the DI water
supply device 407 may be omitted from the configuration of the
liquid supply device 111.

[0034]

Hot water is supplied from the hot-water tank 401 and cold

12
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water from the cold-water tank 403 to the supply unit 409. The
supply unit 409 mixes the supplied hot water and cold water to
adjust the hot water to a predetermined temperature, and
supplies the hot water to the base material 300 via the first pipe
arranged in the rotary support 103 and the liquid supply port
arranged in the rotary stage 105. The temperature of the hot
water to be adjusted in the supply unit 409 is preferably in a
range of 85°C or higher and 120°C or lower. The supply unit
409 is connected to the first pipe arranged in the rotary support
103 via the rotary joint 115, and supplies the temperature-
adjusted hot water to the base material 300 via the rotary joint
115.
[0035]

The supply unit 409 may include a pressurizing device. In
the case where the temperature of the hot water supplied to a
base material 109 is adjusted to be higher than 100°C, the
temperature of the hot water can be adjusted to be higher than
100°C by pressurizing the hot water with the pressurizing device.
[0036]

If the temperature difference between the base material
300 during the thermal spray process in which the thermal spray
material in a molten state or a semi-molten state is sprayed from
the thermal spray gun 20 and after the thermal spray is
completed is large, there is a possibility that a thermal stress is
generated in the base material 300, the thermal spray film 201
is peeled off from the surface of the base material 300, or cracks
occur in the thermal spray film 201.

[0037]

13
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In the present embodiment, hot water adjusted to a
predetermined temperature is supplied from the liquid supply
device 111 to the base material 300. The hot water supplied to
the base material 300 circulates through the entire base material
300 along the flow path 301 formed in the base material 300.
The hot water flowing through the flow path 301 receives heat
from the base material 300 which becomes hot during the thermal
spray process, and suppresses the temperature rise of the base
material 300. That is, the hot water supplied to the base
material 300 functions as a heat medium. Therefore, the
temperature difference between the base material 300 during the
thermal spray process and after the thermal spray process is
reduced, and the thermal stress generated in the base material
300 can be reduced. As a result, it is possible to prevent
peeling of the thermal spray film and the occurrence of cracks.
In addition, the temperature fluctuation of the base material 300
during the thermal spray process is reduced, and the residual
stress in the thermal spray film to be formed is also reduced.
As a result, the peeling resistance of the thermal spray film is
improved, the variation in the quality of each individual product
is reduced, and the reliability of the product manufactured by the
thermal spraying apparatus 10 is improved.

[0038]

In the above embodiment, the example in which water is
used as the liquid supplied from the liquid supply device 111 to
the base material 300 has been described. However, the liquid
used to adjust the temperature of the base material 300 is not

limited to water. For example, a high boiling point material such

14
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as Galden or other liquid mediums may be used to adjust the
temperature of the base material 300. In this case, the
temperature of the liquid medium supplied from the liquid supply
device 111 to the base material 300 is preferably in a range of
25°C or higher and 270°C or lower. The configuration of the
liquid supply device 111 can be changed as appropriate
depending on the type of the heat medium used to adjust the
temperature of the base material 300.

Examples

[0039]

[Example 1]

The temperature of the base material in the case where
the rotary device according to an embodiment of the present
disclosure is used is verified. A configuration of the rotary
device used is the same as the configuration of the rotary device
10 described with reference to FIG. 1. In addition, a
configuration of the liquid supply device included in the rotary
device used is the same as the configuration of the liquid supply
device 111 described with reference to FIG. 4. A configuration
of the base material used is the same as the configuration of the
base material 300 described with reference to FIG. 2 and FIG. 3.
The main body was aluminum and the porous part 302 was used
as the base material 300 made of aluminum oxide.

[0040]

In Example 1, the temperature of the hot water supplied
into the base material from the liquid supply device was set to
85°C, a water supply pressure from the liquid supply device to

the base material was set to 3 atmospheres, and the temperature
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of the back surface side of the base material during the thermal
spray process (the surface on which the thermal spray film is not
formed) and the temperatures of a water supply port and a
discharge port of the flow path arranged in the base material
were measured. The thermal spray material sprayed from the
thermal spray gun 200 onto the base material surface during the
thermal spray process is aluminum oxide and its temperature is
1800°C to 2500°C. FIG. 5 shows the temperature of the base
material back surface in Example 1 and the temperature of the
water supply port and the discharge port of the flow path
arranged in the base material.

[0041]

Referring to FIG. 5, in Example 1 using the rotary device
according to the embodiment of the present disclosure, when hot
water set to 85°C is supplied from the liquid supply device to the
base material, the back surface temperature of the base material
back surface during the thermal spray process is maintained at
about 105°C. In addition, the temperature of the water supply
port of the flow path was about 85°C, while the temperature of
the discharge port was about 110°C. This means that the hot
water circulating in the flow path receives the heat from the
surface side of the base material on which the thermal spray film
is formed during the thermal spray process, and suppresses the
temperature rise of the base material. This result suggests that
the temperature difference between the base material during the
thermal spray process and after the thermal spray process is
reduced in Example 1. Therefore, it can be seen that the

temperature of the base material during the thermal spray
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process can be effectively adjusted by using a liquid as the heat
medium.
[0042]

As described above, by the rotary device according to the
embodiment of the present disclosure, it is possible to suppress
the temperature rise of the base material during the thermal
spray process and reduce the temperature difference between
the base material during the thermal spray process and after the
thermal spray process. As a result, the thermal stress
generated in the base material can be reduced, and as a result,
the thermal spray film can be prevented from being peeled off
from the base material after the thermal spray process and the
occurrence of cracks in the thermal spray film can be prevented,
the quality of the thermal spray film can be improved, and the
reliability of the product can be improved. In addition, since the
thermal stress generated during the thermal spray process is
small, the quality of the base material including the thermal
spray film is improved, and the reliability of the base material is
improved when the base material is actually used.

[0043]
[Modification]

In the embodiment of the present disclosure described
above, although the case where the liquid is supplied from the
liquid supply device 111 to the base material 300 provided on the
rotary device 100 has been described, the present disclosure is
not limited to this. For example, a pressurized gas may be
supplied from a gas supply device (gas supply unit) to the base

material 300.

17
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[0044]

In the thermal spraying apparatus according to the
modification of the present disclosure, the rotary device 100 may
include the gas supply device in addition to the liquid supply
device 111. For example, the gas supply device may supply
water vapor as a pressurized gas to the base material 300. In
this case, the gas supply device can be configured substantially
in the same manner as the configuration of the liquid supply
device 111 shown in FIG. 4, except that the hot-water tank (the
hot-water tank 401 in FIG. 4) is omitted, and instead, the cold
water supplied from the cold-water tank (the cold-water tank 403
in FIG. 4) is heated to generate steam by a boiler and supplied
to the base material 300. In addition, the steam generated by
the boiler may be mixed with hot air before being supplied to the
base material 300 to adjust the temperature. Furthermore, the
gas supplied from the gas supply device is not limited to water
vapor. For example, the gas supply device supplies a gas of
about 85°C to about 145°C.

[0045]

The gas supply device may supply pressurized gas to the
base material 300 before the thermal spray process. The gas
supply device can efficiently adjust the temperature of the base
material 300 by supplying the pressurized gas to the base
material 300 before the start of thermal spray.

[0046]

By adjusting the temperature of the base material 300 to a

desired temperature by the gas supplied from the gas supply

device before the start of thermal spraying, it is possible to

18
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prevent the temperature of the base material 300 from suddenly
rising after the start of thermal spraying, and to reduce the
thermal stress generated in the base material 300 before and
after the start of thermal spraying. Furthermore, in order to
adjust the temperature of the base material 300 during the
thermal spray process, after the start of thermal spraying, that
is, during the thermal spray process, the rotary device 100
preferably receives the supply of hot water as a heat medium
from the liquid supply device 111 according to the above-
described embodiment.

[0047]

As described above, the rotary device 100 may adjust the
base material 300 to a desired temperature by receiving the
supply of gas from the gas supply device before the start of
thermal spraying, and may adjust the base material 300 on which
the thermal spray film is formed to a desired temperature by
receiving the supply of hot water from the liquid supply device
111 after the start of thermal spraying (during the thermal spray
process). In this case, in the rotary device 100, the connection
between the gas supply device and the liquid supply device 111
and the rotary joint 115 may be switched between before the start
of thermal spraying and after the start of thermal spraying.
[0048]

The addition, deletion, or design change of components as
appropriate by those skilled in the art based on the embodiment
and modification are also included in the scope of the present
invention as long as they are provided with the gist of the present

invention.
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[0049]

In the embodiment of the present disclosure described
above, although the case where the rotary device includes the
liquid supply device has been described, the present disclosure
is not limited to this. For example, in a device that performs a
process of being heated to about 200°C in addition to the rotary
device used for the thermal spraying, the liquid supply device of
the present embodiment may be applied to control the
temperature of the base material.

[0050]

Furthermore, it is understood that, even if the effect is
different from those provided by each of the above-described
embodiments, the effect obvious from the description in the
specification or easily predicted by persons ordinarily skilled in

the art is apparently derived from the present invention.

REFERENCE SIGNS LIST

10: thermal spraying device, 100: rotary device, 101, rotary table,
103, rotary support, 105: rotary stage, 300: base material
(workpiece), 111: liquid supply device, 113: air chuck device,
115: rotary joint, 117: rotary mechanism, 200: spray gun, 301:
flow path, 303: inlet, 305: outlet, 401: hot-water tank, 403: cold-
water tank, 405: heat exchanger, 407: DI water supply device,

409: supply unit
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CLAIMS

1. A rotary device comprising:

a rotary stage detachably supporting a base material
having an inlet, an outlet, and a flow path connecting the inlet
and the outlet of a liquid at a predetermined temperature, the
rotary stage having a liquid supply port supplying the liquid to
the base material and a liquid discharge port discharging the
liqguid from the base material;

a rotary support supporting the rotary table, the rotary
support having a first pipe connected to the liquid supply port
and a second pipe connected to the liquid discharge port inside;

a rotary mechanism rotating the rotary support; and

a liquid supply part supplying the liquid to the base

material.

2. The rotary device according to claim 1, wherein the liquid
supply part comprises:

a hot-water tank supplying hot-water at a relatively high
temperature;

a cold-water tank supplying cold-water at a relatively low
temperature; and

a supply unit mixing the hot-water supplied from the hot-
water tank and the cold-water supplied from the cold-water tank,
adjusting the mixed water to a predetermined temperature, and

supplying the water to the base material.

3. The rotary device according to claim 2, wherein the liquid

21
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supply part further comprises a pressurizing device pressurizing

the water adjusted to the predetermined temperature.

4. The rotary device according to any one of claims 1 to 3,
wherein the liquid supply part further comprises a heat
exchanger providing room temperature water to the cold-water

tank.

5. The rotary device according to any one of claims 1 to 4,
wherein the predetermined temperature is in a range of 85°C or

higher and 120°C or lower.

6. The rotary device according to claim 1, wherein the
predetermined temperature is in a range of 25°C or higher and

270°C or lower.

7. The rotary device according to any one of claims 1 to 6,
wherein the liquid supply part supplies the liquid to the base
material via the first pipe and collects the liquid from the base

material via the second pipe while the rotary stage is rotating.

8. The rotary device according to claim 7, wherein the first

pipe is connected to the liquid supply part via a rotary joint.

9. The rotary device according to any one of claims 1 to 8,
wherein the liquid supply port is arranged to be aligned with the
inlet and the liquid discharge port is arranged to be aligned with

the outlet.
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10. The rotary device according to any one of claims 1 to 9,
further comprising: a chuck mechanism holding the base material

on the rotary table.

11. The rotary device according to claim 10, wherein the chuck
mechanism is a vacuum chuck mechanism, and the vacuum chuck
mechanism comprises:

a through hole arranged in the rotary stage,

a suction pipe arranged in the rotary support and
connected to the through hole; and

a vacuum pump connected to the suction pipe.

12. The rotary device according to claim 11, wherein at least

a portion of the base material contains a porous material.

13. The rotary device according to claim 11, wherein the

suction pipe is connected to the vacuum pump via a rotary joint.

14. A thermal spraying apparatus comprising:
the rotary device according to claims 1 to 13, and

a thermal spray gun.

15. The thermal spraying apparatus according to claim 14,
wherein

the thermal spray gun sprays a thermal spray material onto
a surface of the base material supported by the rotary stage; and

the liquid supply part supplies the liquid to the base

23



material while the thermal spray material is sprayed from the

thermal spray gun.

16. The thermal spraying apparatus according to claim 15,
wherein the rotary device further comprises a gas supply unit
supplying a pressurized gas to the base material, and the gas
supply unit supplies the gas to the base material before the

thermal spray material is sprayed from the thermal spray gun.
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