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(54) MOBILE BLASTING APPARATUS

(57) The present invention relates to a mobile blast-
ing apparatus for injecting abrasives onto the surface of
an article to be processed, the mobile blasting apparatus
comprising: a body; a frame structure including a first rail
extending along a first direction; a first moving device
which can move the position of the body reciprocally
along the first rail; and an injection device coupled to the

body so as to inject the abrasives. According to the
present invention, all processes can be automated with-
out workers’ manual work, so that the overall working
time is reduced even when an article to be processed is
large in length or volume, and there is no concern that
work over a long time, strong jets of abrasives, and nox-
ious dust would cause harm to worker health.
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Description

[Technical Field]

[0001] The present invention relates to a mobile blast-
ing apparatus. More particularly, the present invention
relates to a mobile blasting apparatus capable of reduc-
ing overall working time even when the size (e.g., length
or volume) of a processed product is large, thereby pre-
venting damage to worker health due to long working
time, strong spraying of abrasives, and harmful dust.

[Background Art]

[0002] Blasting is a method of treating the surface of
a processed product, such as a steel product, and more
specifically, is a washing method of removing foreign
matter (e.g., rust, oil, coating films, scale, etc.) remaining
on the surface of steel by strongly spraying water con-
taining an abrasive having a relatively high hardness,
such as sand, iron powder, grit, silica particles, or a com-
bustible material, using compressed air or other means.
[0003] The blasting method is a main pretreatment
process for coating, and examples thereof includes sand
blasting performed by spraying mineral particles such as
quartz sand or abrasives, shot blasting performed by
spraying iron powder or cut wire, grit blasting performed
by spraying sharp pieces of iron, and the like.
[0004] In particular, in shipyards or other factories that
manufacture large products, outer surface treatment of
very large products, such as wind towers for wind power
generation and large storage vessels, is often performed.
According to a current practice, in a workplace, operators
directly spray abrasives on the surface of a processed
product using high-pressure compressed air.
[0005] However, since the conventional blasting oper-
ation is performed by hand, when the size (e.g., length
or volume) of a processed product is large, overall work-
ing time may be increased, and worker health may be
damaged due to harmful dust. In addition, due to long
working time and strong spraying of abrasives, the inci-
dence of accidents may be greatly increased.

[Disclosure]

[Technical Problem]

[0006] Therefore, the present invention has been
made in view of the above problems, and it is one object
of the present invention to provide a mobile blasting ap-
paratus having an improved structure to reduce overall
working time even when the size (e.g., length or volume)
of a processed product is large. According to the present
invention, when the mobile blasting apparatus of the
present invention is used, damage to worker health due
to long working time, strong spraying of abrasives, and
harmful dust may be prevented.

[Technical Solution]

[0007] In accordance with one aspect of the present
invention, provided is a mobile blasting apparatus,
wherein the mobile blasting apparatus is a blasting ap-
paratus for spraying an abrasive onto a surface of a proc-
essed product, and includes a main body; a frame struc-
ture including a first rail extending in a first direction; a
first conveying device capable of reciprocating the main
body along the first rail; and a spraying device coupled
to the main body and responsible for spraying the abra-
sive.
[0008] According to the present invention, a center of
gravity of the mobile blasting apparatus may be within a
predetermined distance from an imaginary vertical line
extending from the first rail to a ground.
[0009] According to the present invention, the first con-
veying device may include a first conveying device body;
a pair of first motors respectively disposed at both ends
of the first conveying device body to be spaced apart
from each other by a predetermined distance or more in
the first direction; and a pair of first wheels that are indi-
vidually driven by each of the pair of first motors and are
respectively disposed at both ends of the first conveying
device body to be spaced apart from each other by a
predetermined distance or more in the first direction.
[0010] According to the present invention, the first con-
veying device may include a first conveying device body;
first motors; first wheels driven by the first motors, where-
in the first wheels are configured to contact an upper
surface of the first rail and to perform rolling motion; and
first guide rollers configured to contact a side or lower
surface of the first rail and to perform rolling motion.
[0011] According to the present invention, the first rail
may include a first guide beam supporting a lower surface
of the first rail and extending in the first direction, wherein
the first guide beam includes a web extending in a vertical
direction, and a pair of flanges respectively disposed on
a top and bottom of the web; and first guide rollers ca-
pable of performing rolling motion, wherein the first guide
rollers are provided in one pair, are respectively disposed
at left and right sides of the web to be spaced apart from
each other by a predetermined distance or more, and are
in contact with a lower surface of the flange disposed at
a side or top of the web.
[0012] According to the present invention, the frame
structure may include a second guide beam extending
in the first direction, and one or more guide rollers may
be provided at a rear end portion of the main body, where-
in the guide rollers are configured to contact the second
guide beam and to perform rolling motion.
[0013] According to the present invention, the mobile
blasting apparatus may include a second conveying de-
vice capable of reciprocating the spraying device in a
second direction crossing the first direction.
[0014] According to the present invention, the second
conveying device may include a conveying member ca-
pable of reciprocating in the second direction, wherein
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the conveying member is a member extending in the sec-
ond direction and a front end portion thereof is coupled
to the spraying device; second rails extending in the sec-
ond direction; and second wheels that are respectively
disposed at left and right sides of a rear end portion of
the conveying member and are coupled to the second
rails in a configuration allowing rolling motion, wherein
the second wheels are provided in at least two pairs, and
each pair is spaced apart from the other pair by a prede-
termined distance or more in the second direction.
[0015] According to the present invention, the second
conveying device may include a conveying member ca-
pable of reciprocating in the second direction, wherein
the conveying member is a member extending in the sec-
ond direction and a front end portion thereof is coupled
to the spraying device; and a second motor for traveling
the conveying member, wherein the second conveying
device is configured so that the second motor is disposed
at a rear end portion of the main body and the conveying
member penetrates through the main body.
[0016] According to the present invention, the mobile
blasting apparatus may include a rotary vibration device
for rotating the spraying device in a reciprocating manner
about a rotational axis extending in a third direction.
[0017] According to the present invention, the rotary
vibration device may include a vibration motor; a crank
member rotated by the vibration motor; a rod member
rotated in a reciprocating manner about the rotational
axis by the crank member; and a rotation shaft that ex-
tends in the third direction and is coupled to the other
end of the rod member to rotate in a reciprocating man-
ner.
[0018] According to the present invention, the rotary
vibration device may include one or more hangers for
fixing nozzles of the spraying device.

[Advantageous effects]

[0019] As apparent from the foregoing, the present in-
vention advantageously provides a mobile blasting ap-
paratus for spraying an abrasive onto the surface of a
processed product. The mobile blasting apparatus of the
present invention includes a main body; a frame structure
including a first rail extending in a first direction; a first
conveying device capable of reciprocating the main body
along the first rail; and a spraying device coupled to the
main body and responsible for spraying the abrasive.
With this configuration, an entire process can be auto-
mated without manual manipulation by operators. Ac-
cordingly, the mobile blasting apparatus of the present
invention can reduce overall working time even when the
size (e.g., length or volume) of a processed product is
large, thereby preventing damage to worker health due
to long working time, strong spraying of abrasives, and
harmful dust.

[Description of Drawings]

[0020]

FIG. 1 is a front view of a mobile blasting apparatus
according to one embodiment of the present inven-
tion.
FIG. 2 is a top view of the mobile blasting apparatus
shown in FIG. 1.
FIG. 3 is a left side view of the mobile blasting ap-
paratus shown in FIG. 1.
FIG. 4 is an enlarged view of a portion of the mobile
blasting apparatus shown in FIG. 1.
FIG. 5 is an enlarged view of a portion of the mobile
blasting apparatus shown in FIG. 2.
FIG. 6 is an enlarged view of a portion of the mobile
blasting apparatus shown in FIG. 3.
FIG. 7 is a front view of the first conveying device
shown in FIG. 1.
FIG. 8 is a right side view of the first conveying device
shown in FIG. 7.
FIG. 9 is a top view of the first conveying device
shown in FIG. 7.
FIG. 10 is an enlarged view of a portion of the mobile
blasting apparatus shown in FIG. 4.
FIG. 11 is a right side view of the mobile blasting
apparatus shown FIG. 10.
FIG. 12 is a top view of the mobile blasting apparatus
shown FIG. 10.
FIG. 13 is a front view of the rotary vibration device
shown in FIG. 1.
FIG. 14 is a left side view of the rotary vibration device
shown in FIG. 13.
FIG. 15 is a top view of the rotary vibration device
shown in FIG. 13.
FIG. 16 is a right side view of the rotary vibration
device shown in FIG. 13.

[Best mode]

[0021] Hereinafter, preferred embodiments of the
present invention will be described in detail with refer-
ence to the accompanying drawings.
[0022] FIG. 1 is a front view of a mobile blasting appa-
ratus according to one embodiment of the present inven-
tion, FIG. 2 is a top view of the mobile blasting apparatus
shown in FIG. 1, and FIG. 3 is a left side view of the
mobile blasting apparatus shown in FIG. 1.
[0023] Referring to FIGS. 1 to 3, a mobile blasting ap-
paratus 100 according to a preferred embodiment of the
present invention is a blasting apparatus for spraying an
abrasive F onto the surface of a very large or bulky proc-
essed product M, such as a wind tower for wind power
generation and a large storage vessel, and includes a
frame structure 10, a main body 20, a first conveying
device 30, a second conveying device 40, a rotary vibra-
tion device 50, and a spraying device 60.
[0024] Hereinafter, the present invention will be de-
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scribed on the premise that the processed product M is
a pipe M for wind towers, which extends in a first direction
C1 and the pipe M is rotatably supported about the first
direction C1 by a product support S.
[0025] As shown in FIGS. 1 to 3, the frame structure
10 is a rectangular parallelepiped frame made of steel,
and is installed at the bottom of a workplace.
[0026] As shown in FIG. 1, the frame structure 10 in-
cludes side frames 11 extending in the vertical direction.
[0027] Protrusion frames 12 are formed to protrude
from the side frames 11 toward the processed product M.
[0028] The side frames 11 and the protrusion frames
12 are respectively provided in plural, and are respec-
tively arranged to be spaced apart from each other by a
predetermined interval in the first direction C1.
[0029] A first guide beam 13 extending in the first di-
rection C1 is disposed on the upper surfaces of the front
end portions of the protrusion frames 12. As shown in
FIG. 7, the first guide beam 13 is an I-shaped beam in-
cluding a web 131 extending in the vertical direction and
a pair of flanges 132 disposed on the top and bottom of
the web 131.
[0030] A first rail 15 extending linearly in the first direc-
tion C1 is disposed on the upper surface of the first guide
beam 13. In the present embodiment, the first rail 15 is
supported by the first guide beam 13.
[0031] A second guide beam 14 extending in the first
direction C1 is disposed on the lower surfaces of the rear
end portions of the protrusion frames 12.
[0032] Like the first guide beam 13, the second guide
beam 14 is an I-shaped beam including a web extending
in the vertical direction and a pair of flanges disposed on
the top and bottom of the web. In the present embodi-
ment, the web of the second guide beam 14 is shorter
than the web 131 of the first guide beam 13.
[0033] A hanger rail 16 extending in the first direction
C1 is disposed above the protrusion frames 12.
[0034] The hanger rail 16 is equipped with cable hang-
ers 17 slidable in the first direction C1 in a reciprocating
manner.
[0035] Cables 18 for power supply and electrical con-
trol are coupled to the cable hangers 17.
[0036] The upper end of a cable inlet 19 for receiving
and guiding the cables 18 is coupled to the cable hangers
17.
[0037] The cables 18 are responsible for supplying
power and transmitting various signals to the first con-
veying device 30, the main body 20, the second convey-
ing device 40, and the rotary vibration device 50.
[0038] The main body 20 is the main body of the mobile
blasting apparatus 100, and includes a front-end main
body 21 and a rear-end main body 22.
[0039] The front-end main body 21 is a portion dis-
posed at a position proximate to the processed product
M with respect to the first rail 15.
[0040] The front-end main body 21 has an inclined sur-
face 21 gradually narrowing toward the front and a back
surface 212 in a flat form.

[0041] An upper end portion of the front-end main body
21 is coupled to the lower surface of a front end portion
of the first conveying device 30.
[0042] The rear-end main body 22 is a portion disposed
behind the front-end main body 21 and extending in a
second direction C2 orthogonal to the first direction C1.
[0043] A front end portion of the rear-end main body
22 is coupled to the back surface 212 of the front-end
main body 21, and a rear end portion of the rear-end
main body 22 protrudes rearward in the second direction
C2.
[0044] As shown in FIG. 10, a second guide roller 35
and a third guide roller 36 are in contact with the second
guide beam 14, and are coupled to a rear end portion of
the rear-end main body 22 in a configuration allowing
rolling motion.
[0045] The second guide roller 35 is configured to con-
tact the side surface of the web of the second guide beam
14 and to perform rolling motion, and the third guide roller
36 is configured to contact the lower surface of the lower
flange of the second guide beam 14 and to perform rolling
motion.
[0046] The first conveying device 30 is a conveying
device capable of reciprocating the main body 20 along
the first rail 15, and includes a first conveying device body
31, first guide rollers 32, first motors 33, and first wheels
34.
[0047] The first conveying device body 31 has an in-
clined surface 311 gradually narrowing toward the upper
side and a lower surface 312 in a flat form.
[0048] The first guide rollers 32 are in contact with the
side or the lower surface of the first rail 15 and are capable
of performing rolling motion, and are disposed below the
lower surface 312 of the first conveying device body 31.
[0049] As shown in FIG. 7, the first guide rollers 32 are
provided in at least one pair, and are disposed on the left
and right of the web of the first guide beam 13 so as to
be spaced apart from each other by a predetermined
distance L1 or more.
[0050] In the present embodiment, the first guide roll-
ers 32 are provided in two pairs, which are spaced apart
from each other by the predetermined distance L2 in the
first direction C1. As shown in FIG. 8, each pair of the
first guide rollers 32 is disposed to be spaced apart from
the first wheels 34 by a predetermined distance L4 and
face downward.
[0051] The first guide rollers 32 may be configured to
contact the lower surfaces of the flanges 132 disposed
on the side or top of the web 131 and to perform rolling
motion.
[0052] In the present embodiment, instead of directly
contacting the first rail 15, the first guide rollers 32 are
configured to contact the lower surfaces of the flanges
132 disposed on the top of the web 131 and to perform
rolling motion. In this case, the first guide beam 13 may
be interpreted as a part of the first rail 15.
[0053] The first motors 33 are electrically driven rotary
motors including a reduction gear therein, and are pro-
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vided in one pair. The first motors 33 are respectively
disposed at both ends of the first conveying device body
31 so as to be spaced apart from each other by a prede-
termined distance L3 or more in the first direction C1.
[0054] The first wheels 34 are wheels driven by the
first motors 33. The first wheels 34 are provided in one
pair, and each first wheel 34 is individually driven by a
corresponding one of the pair of first motors 33.
[0055] The first wheels 34 are respectively disposed
at both ends of the first conveying device body 31 to be
spaced apart from each other by the predetermined dis-
tance L2 or more in the first direction C1. Here, the dis-
tance L2 between the first wheels 34 is longer than the
distance L3 between the first motors 33.
[0056] The first wheels 34 are provided inside the first
conveying device body 31, and are configured to contact
the upper surface of the first rail 15 and to perform rolling
motion.
[0057] A rotary encoder 37 for detecting the number
of revolutions of the first wheels 34 is mounted inside the
first conveying device body 31.
[0058] The rotary encoder 37 is a kind of controller that
detects the number of revolutions of a rotating machine
and sends a digital signal or an analog signal to another
controller. The rotary encoder 37 includes a sensor (not
shown) for detecting the number of revolutions and an
electronic circuit for converting information on the
number of revolutions into a digital signal or an analog
signal.
[0059] The second conveying device 40 is a conveying
device capable of reciprocating the spraying device 60
in the second direction C2 orthogonal to the first direction
C1, and includes a conveying member 41, second rails
42, second wheels 43, a second motor 44, and a ball
screw 47.
[0060] The conveying member 41 is a circular pipe
member extending in the second direction C2, and a front
end portion thereof is coupled to the rotary vibration de-
vice 50. The conveying member 41 is configured to re-
ciprocate in the second direction C2.
[0061] The conveying member 41 is disposed at a low-
er end portion of the rear-end main body 22, and is con-
figured to penetrate an intermediate portion of the front-
end main body 21.
[0062] The second rails 42 are rails extending in the
second direction C2, and has a C-shaped cross section.
[0063] The second rails 42 are provided in one pair,
disposed inside the rear-end main body 22, and config-
ured to be spaced apart from each other by a predeter-
mined distance L7 in the first direction C1 in a state
wherein C-shaped grooves face each other.
[0064] The second wheels 43 are wheels that are cou-
pled to the C-shaped grooves of the second rails 42 so
as to perform rolling motion.
[0065] The second wheels 43 are provided in at least
two pairs, and the two pairs of second wheels 43 are
respectively disposed at left and right sides of a rear end
portion of the conveying member 41 to be spaced apart

from each other by a predetermined distance L8 in the
second direction C2.
[0066] The second motor 44 is an electrically driven
rotary motor including a reduction gear therein, and is
disposed inside the rear-end main body 22.
[0067] The ball screw 47 is a ball screw for converting
rotational motion into linear motion. The ball screw 47
serves to reciprocate the conveying member 41 in a linear
direction, and extends in the second direction C2.
[0068] Since the configuration of the ball screw 47 is
well known to those skilled in the art, a detailed descrip-
tion thereof will be omitted.
[0069] Bearings 48 are mounted at both ends of the
ball screw 47. The ball screw 47 is driven by a sprocket
45 mounted in the second motor 44 and a chain 46 con-
nected to the sprocket 45.
[0070] Since the ball screw 47 is coupled to a rear end
portion of the conveying member 41, when the second
motor 44 rotates, the conveying member 41 travels for-
ward or backward with respect to the processed product
M in the second direction C2.
[0071] The rotary vibration device 50 is a vibration de-
vice capable of rotating the spraying device 60 in a re-
ciprocating manner about a rotational axis C3 extending
in a third direction C3, and includes a vibration motor 51,
a crank member 52, a rod member 53, a rotation shaft
54, a nozzle fixing member 56, and hangers 58.
[0072] The vibration motor 51 is an electrically driven
rotary motor including a reduction gear therein, and is
mounted inside the rotary vibration device 50.
[0073] As shown in FIG. 16, the crank member 52 is a
member that is rotated by the vibration motor 51, and
includes a protrusion 521 disposed at a position radially
spaced apart from a rotation shaft 511 of the vibration
motor 51.
[0074] The rod member 53 is a rod member capable
of rotating in a reciprocating manner about the rotational
axis C3. In this case, the motion of rotating in a recipro-
cating manner is mediated by the crank member 52.
[0075] At the upper end of the rod member 53, a guide
hole 531 to which the protrusion 521 is slidably coupled
is formed.
[0076] The guide hole 531 extends by a predetermined
length in the longitudinal direction of the rod member 53.
[0077] In the inner side surface of the guide hole 531,
a locking jaw 532 for accommodating the protrusion 521
to prevent separation and detachment of the protrusion
521 is formed.
[0078] The rotation shaft 54 is a shaft extending in the
third direction C3, and is supported by a pair of bearings
55 so as to be rotatable about the third direction C3. In
this case, the third direction C3 is parallel to the first di-
rection C1.
[0079] One end of the rotation shaft 54 is coupled to a
lower end portion of the rod member 53 so that the rota-
tion shaft 54 is incapable of performing relative rotation.
[0080] The nozzle fixing member 56 is a plate-shaped
member that is coupled to the other end of the rotation
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shaft 54 by a coupler 57 so as not to be relatively rotat-
able.
[0081] The nozzle fixing member 56 is exposed to the
outside while extending in the lower direction of the ro-
tation shaft 54.
[0082] The hangers 58 are ring-shaped members for
fixing nozzles 61 of the spraying device 60. The hangers
58 are provided in plural, and are coupled to the outer
surface of the nozzle fixing member 56.
[0083] The hangers 58 are arranged so that hollows
581 face the processed product M, and are adjustable
to have an optimal angle with respect to the nozzle fixing
member 56.
[0084] The spraying device 60 is a device for spraying
the abrasive F, and includes the nozzles 61 and hoses
62. Here, the abrasive F includes materials having a rel-
atively high hardness, such as sand, iron powder, grit,
silica particles, and combustible materials.
[0085] The nozzles 61 are nozzles for spraying the
abrasive F, are provided in plural, and are respectively
mounted in the hangers 58.
[0086] The hoses 62 are hoses for supplying the abra-
sive F supplied from an external pump to the nozzles 61,
are provided in plural, and are respectively connected to
rear end portions of the nozzles 61.
[0087] As shown in FIG. 12, the main body 20, the first
conveying device 30, and the second conveying device
40 each have a symmetrical shape with respect to the
second direction C2.
[0088] The main body 20, the first conveying device
30, the second conveying device 40, and the rotary vi-
bration device 50 each have a gastight or watertight panel
structure for moisture proofing and dust proofing.
[0089] As shown in FIGS. 4 and 5, a center of gravity
(CG) of the mobile blasting apparatus 100 is preferably
within a predetermined distance from an imaginary ver-
tical line (V) extending from the first rail 15 to the ground.
In the present embodiment, the center of gravity (CG) is
located above the imaginary vertical line (V).
[0090] The mobile blasting apparatus 100 may be au-
tomatically or semi-automatically controlled by a compu-
ter according to a pre-programmed control scheme, or
may be provided with a controller (not shown) that is man-
ually controlled by an operator.
[0091] In the present embodiment, the first conveying
device 30 may travel in the first direction C1 at a speed
of 8 to 15 m/min, the conveying member 41 of the second
conveying device 40 may travel forward or backward in
the second direction C2 at a speed of 200 to 400 mm/min,
and the rotary vibration device 50 may perform rotational
vibration at a frequency of 40 to 60 cycle/min in a state
wherein the rotation shaft 54 is within an angle range of
20° to 35°.
[0092] In the present embodiment, the first and second
conveying devices 30 and 40 are each provided with a
plurality of limit switches (not shown) to prevent collision
or damage due to excessive positional movement.
[0093] Hereinafter, an example of a method of using

the mobile blasting apparatus 100 having the above-de-
scribed configuration will be described.
[0094] First, the processed product M is placed on the
product support S, and then the spraying device 60 is
positioned at one end of the processed product M using
the first conveying device 30.
[0095] Subsequently, the second conveying device 40
is driven so that the distance between the spraying device
60 and the processed product M is optimally adjusted,
and then the rotary vibration device 50 and the spraying
device 60 are driven.
[0096] As shown in FIG. 14, when the rotary vibration
device 50 and the spraying device 60 are driven, the abra-
sive F is sprayed from the nozzles 61 while the nozzles
61 vibrate in the vertical direction and rotate at the same
time. At this time, as shown in FIG. 2, the first conveying
device 30 slowly travels in the first direction C1 at a pre-
determined speed.
[0097] After surface treatment of a certain area of the
processed product M is performed in this manner, when
the processed product M is rotated by a predetermined
angle about the first direction C1 by the product support
S, an untreated portion in the external surface of the proc-
essed product M faces the spraying device 60. At this
time, when the first conveying device 30, the rotary vi-
bration device 50, and the spraying device 60 are driven
again, the untreated portion of the processed product M
is surface-treated.
[0098] As described above, when a process of rotating
the processed product M by a predetermined angle using
the product support S and reciprocating the first convey-
ing device 30 in the first direction C1 in a fixed state is
repeated a plurality of times, surface treatment of the
entire surface area of the processed product M is com-
pleted.
[0099] The mobile blasting apparatus 100 having the
above-described configuration is a blasting apparatus for
spraying the abrasive F onto the surface of the processed
product M, and includes the main body 20; the frame
structure 10 including the first rail 15 extending in the first
direction C1; the first conveying device 30 capable of
reciprocating the main body 20 along the first rail 15; and
the spraying device 60 coupled to the main body 20 and
responsible for spraying the abrasive F. With this config-
uration, an entire process may be automated without
manual manipulation by operators. Accordingly, the mo-
bile blasting apparatus 100 of the present invention may
reduce overall working time even when the size (e.g.,
length or volume) of the processed product M is large,
thereby preventing damage to worker health due to long
working time, strong spraying of abrasives, and harmful
dust.
[0100] In addition, since the center of gravity (CG) of
the mobile blasting apparatus 100 is within a predeter-
mined distance from the imaginary vertical line (V) ex-
tending from the first rail 15 to the ground, the first rail 15
may withstand the weight of the entire apparatus, and
even when the rotary vibration device 50 vibrates, the
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entire apparatus hardly vibrates.
[0101] In addition, in the mobile blasting apparatus
100, the first conveying device 30 includes the first con-
veying device body 31; the pair of first motors 33 respec-
tively disposed at both ends of the first conveying device
body 31 to be spaced apart from each other by the pre-
determined distance L3 or more in the first direction C1;
and the pair of first wheels 34 that are individually driven
by each of the pair of first motors 33 and are respectively
disposed at both ends of the first conveying device body
31 to be spaced apart from each other by the predeter-
mined distance L2 or more in the first direction C1. With
this configuration, the first conveying device 30 may
maintain a stable horizontal posture while traveling along
the first rail 15, so that there is no risk of overturning by
rotating about the second direction C2.
[0102] In addition, in the mobile blasting apparatus
100, the first rail 15 includes the first guide beam 13 sup-
porting the lower surface of the first rail 15 and extending
in the first direction C1, wherein the first guide beam 13
includes the web 131 extending in the vertical direction,
and the pair of flanges 132 respectively disposed at the
top and bottom of the web 131; and the first guide rollers
32 capable of performing rolling motion, wherein the first
guide rollers 32 are provided in one pair, are respectively
disposed at the left and right sides of the web 131 to be
spaced apart from each other by the predetermined dis-
tance L1 or more, and are in contact with the lower sur-
face of the flange 132 disposed at the top of the web 131.
With this configuration, there is no risk of the first con-
veying device 30 being overturned by rotating about the
first direction C1. In addition, since the first guide rollers
32 are accommodated in grooves formed by the web 131
and the flanges 132, separation and detachment of the
first guide rollers 32 from the first guide beam 13 may be
prevented, the first guide rollers 32 may be protected
from external impact, and derailment of the first wheels
34 from the first rail 15 may be prevented.
[0103] In addition, in the mobile blasting apparatus
100, the frame structure 10 includes the second guide
beam 14 extending in the first direction C1, and one or
more guide rollers 35 and 36 are provided at the rear end
portion of the main body 20, wherein the guide rollers 35
and 36 are configured to contact the second guide beam
14 and to perform rolling motion. With this configuration,
due to the overturn prevention function of the first guide
rollers 32, there is no risk of the main body 20 being
overturned by rotating about the first direction C1. In par-
ticular, since distance L5 or L6 between the guide roller
35 or 36 and the first rail 15 is much greater than distance
L4 between the first guide rollers 32 and the first wheels
34, the overturn prevention function of the guide rollers
35 and 36 is superior to that of the first guide rollers 32.
[0104] In addition, the mobile blasting apparatus 100
includes the second conveying device 40 capable of re-
ciprocating the spraying device 60 in the second direction
C2 crossing the first direction C1. With this configuration,
the distance between the spraying device 60 and the

processed product M may be precisely adjusted for the
processed products M having various sizes.
[0105] In addition, in the mobile blasting apparatus
100, the second conveying device 40 includes the con-
veying member 41 capable of reciprocating in the second
direction C2, wherein the conveying member 41 is a
member extending in the second direction C2 and a front
end portion thereof is coupled to the spraying device 60;
the second rails 42 extending in the second direction C2;
and the second wheels 43 that are respectively disposed
at the left and right sides of a rear end portion of the
conveying member 41 and are coupled to the second
rails 42 in a configuration allowing rolling motion, wherein
the second wheels 43 are provided in at least two pairs,
and each pair is spaced apart from the other pair by a
predetermined distance L8 or more in the second direc-
tion C2. With this configuration, the forward or backward
travel distance of the spraying device 60 may be in-
creased, the second wheels 43 may effectively withstand
force and moment generated by the spraying device 60
and the rotary vibration device 50, and downward sag-
ging and vibration of a front end portion of the conveying
member 41 may be prevented.
[0106] In addition, in the mobile blasting apparatus
100, the second conveying device 40 includes the con-
veying member 41 capable of reciprocating in the second
direction C2, wherein the conveying member 41 is a
member extending in the second direction C2 and a front
end portion thereof is coupled to the spraying device 60;
and the second motor 44 for traveling the conveying
member 41, wherein the second conveying device 40 is
configured so that the second motor 44 is disposed at a
rear end portion of the main body 20 and the conveying
member 41 penetrates through the main body 20. With
this configuration, it is easy to position the center of grav-
ity (CG) of the apparatus 100 within a predetermined dis-
tance from the imaginary vertical line (V) extending from
the first rail 15 to the ground.
[0107] In addition, the mobile blasting apparatus 100
includes the rotary vibration device 50 for rotating the
spraying device 60 in a reciprocating manner about the
rotational axis C3 extending in the third direction C3.
Thus, as shown in FIG. 14, the nozzles 61 may be rotated
while being vibrated in the vertical direction.
[0108] In addition, in the mobile blasting apparatus
100, the rotary vibration device 50 includes the vibration
motor 51; the crank member 52 rotated by the vibration
motor 51; the rod member 53 rotated in a reciprocating
manner about the rotational axis C3 by the crank member
52; and the rotation shaft 54 that extends in the third
direction C3 and is coupled to the other end of the rod
member 53 to rotate in a reciprocating manner. With this
configuration, it is easy to convert rotational motion of
the vibration motor 51 into reciprocating rotational vibra-
tion of the rotation shaft 54.
[0109] In addition, in the mobile blasting apparatus
100, the rotary vibration device 50 includes one or more
nozzles 61 for fixing the nozzles 61 of the spraying device
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60. Thus, an operator may simply mount as many nozzles
61 as necessary on the hangers 58.
[0110] In the present embodiment, surface treatment
of the outer surface of the pipe M for wind towers has
been described. However, when the frame structure 10
is disposed in the hollow of the pipe M for wind towers,
the inner surface of the pipe M may also be treated.
[0111] In the present embodiment, the first guide roll-
ers 32 are configured to contact a lower surface of the
flange 132 disposed on the top of the web 131 and to
perform rolling motion. However, the first guide rollers 32
may also be configured to directly contact a side or lower
surface of the first rail 15 and to perform rolling motion.
[0112] In the present embodiment, the first conveying
device 30 includes the first motors 33 and the first wheels
34. However, instead of the first motors 33 and the first
wheels 34, the first conveying device 30 may include lin-
ear motors, racks, and pinions.
[0113] In the present embodiment, the second convey-
ing device 40 includes the second motor 44 and the ball
screw 47. However, instead of the second motor 44 and
the ball screw 47, the second conveying device 40 may
include linear motors, racks, pinions, and hydraulic or
pneumatic cylinders.
[0114] In the present embodiment, the first rail 15 lin-
early extends in the first direction C1. However, the first
rail 15 may also be curvedly extended along any path
corresponding to the shape of the processed product M.
[0115] The present invention has been described with
reference to the preferred examples. However, these ex-
amples are provided for illustrative purposes only and
should not be construed as limiting the scope and spirit
of the present invention. In addition, it will be apparent
to those skilled in the art that various changes and mod-
ifications may be made without departing from the spirit
and scope of the present invention, and such changes
and modifications are also within the scope of the ap-
pended claims.

Claims

1. A mobile blasting apparatus, wherein the mobile
blasting apparatus is a blasting apparatus for spray-
ing an abrasive onto a surface of a processed prod-
uct, and comprises a main body;
a frame structure comprising a first rail extending in
a first direction;
a first conveying device capable of reciprocating the
main body along the first rail; and
a spraying device coupled to the main body and re-
sponsible for spraying the abrasive.

2. The mobile blasting apparatus according to claim 1,
wherein a center of gravity of the mobile blasting
apparatus is within a predetermined distance from
an imaginary vertical line extending from the first rail
to a ground.

3. The mobile blasting apparatus according to claim 1,
wherein the first conveying device comprises a first
conveying device body;
a pair of first motors respectively disposed at oppo-
site ends of the first conveying device body to be
spaced apart from each other by a predetermined
distance or more in the first direction; and
a pair of first wheels that are individually driven by
each of the pair of first motors and are respectively
disposed at opposite ends of the first conveying de-
vice body to be spaced apart from each other by a
predetermined distance or more in the first direction.

4. The mobile blasting apparatus according to claim 1,
wherein the first conveying device comprises a first
conveying device body;
first motors;
first wheels driven by the first motors, wherein the
first wheels are configured to contact an upper sur-
face of the first rail and to perform rolling motion; and
first guide rollers configured to contact a side or lower
surface of the first rail and to perform rolling motion.

5. The mobile blasting apparatus according to claim 1,
wherein the first rail comprises a first guide beam
supporting a lower surface of the first rail and ex-
tending in the first direction, wherein the first guide
beam comprises a web extending in a vertical direc-
tion, and a pair of flanges respectively disposed on
a top and bottom of the web; and
first guide rollers capable of performing rolling mo-
tion, wherein the first guide rollers are provided in
one pair, are respectively disposed at left and right
sides of the web to be spaced apart from each other
by a predetermined distance or more, and are in con-
tact with a lower surface of the flange disposed at a
side or top of the web.

6. The mobile blasting apparatus according to claim 1,
wherein the frame structure comprises a second
guide beam extending in the first direction, and one
or more guide rollers are provided at a rear end por-
tion of the main body, wherein the guide rollers are
configured to contact the second guide beam and to
perform rolling motion.

7. The mobile blasting apparatus according to claim 1,
wherein the mobile blasting apparatus comprises a
second conveying device capable of reciprocating
the spraying device in a second direction crossing
the first direction.

8. The mobile blasting apparatus according to claim 7,
wherein the second conveying device comprises a
conveying member capable of reciprocating in the
second direction, wherein the conveying member is
a member extending in the second direction and a
front end portion thereof is coupled to the spraying
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device;
second rails extending in the second direction; and
second wheels that are respectively disposed at left
and right sides of a rear end portion of the conveying
member and are coupled to the second rails in a
configuration allowing rolling motion, wherein the
second wheels are provided in at least two pairs, and
each pair is spaced apart from the other pair by a
predetermined distance or more in the second direc-
tion.

9. The mobile blasting apparatus according to claim 7,
wherein the second conveying device comprises a
conveying member capable of reciprocating in the
second direction, wherein the conveying member is
a member extending in the second direction and a
front end portion thereof is coupled to the spraying
device; and
a second motor for traveling the conveying member,
wherein the second conveying device is configured
so that the second motor is disposed at a rear end
portion of the main body and the conveying member
penetrates through the main body.

10. The mobile blasting apparatus according to claim 1,
wherein the mobile blasting apparatus comprises a
rotary vibration device for rotating the spraying de-
vice in a reciprocating manner about a rotational axis
extending in a third direction.

11. The mobile blasting apparatus according to claim
10, wherein the rotary vibration device comprises a
vibration motor;
a crank member rotated by the vibration motor;
a rod member rotated in a reciprocating manner
about the rotational axis by the crank member; and
a rotation shaft that extends in the third direction and
is coupled to an other end of the rod member to rotate
in a reciprocating manner.

12. The mobile blasting apparatus according to claim
10, wherein the rotary vibration device comprises
one or more hangers for fixing nozzles of the spray-
ing device.
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