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(54) VISUAL IDENTIFICATION-BASED FULL-AUTOMATIC FLANGE MARKING MACHINE

(67) A visual identification-based full-automatic
flange labeling machine, comprising a pneumatic chuck
(1) provided with a first detection unit, a rotation mecha-
nism (45) connected to the pneumatic chuck, a linear
push mechanism (2) connected to the rotation mecha-
nism, a visual identification system (5), a labeling actu-
ator (6), a return-to-zero limiting mechanism, a work-
bench (7) and a controller (8). The visual identification
system, the labeling actuator and the linear push mech-
anism are all fixed to the workbench. The rotation mech-
anismrotates a flange on the pneumatic chuck. Thelinear
push mechanism pushes the flange to a labeling position
and pushes the flange out of the labeling position. The
labeling actuators are used for printing a new label on
the flange. The linear push mechanism is provided with
the return-to-zero limiting mechanism for limiting the
pneumatic chuck. A second detection unit is arranged
between the linear push mechanism and the pneumatic

chuck and is used for detecting whether the pneumatic
chuck returns to zero to be reset. The present labeling
machine may improve the automation level of flange la-
beling.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentdisclosure relates to the field of au-
tomatic flange processing, and more particularly to, a vis-
ual identification-based full-automatic flange labeling
machine.

Description of Related Art

[0002] In the pipe flange processing field such as ship-
building, chemical industry, wind power, etc., labeling on
the circumferential surface of the flanges are low in pro-
duction efficiency and poor in quality, which is mainly
manifested in that: 1. loading and unloading of the flange
are manually conducted and the chuck is tightened or
loosened manually; 2. aninitial label position on the flang-
es are manually identified and a new labeling position is
manually specified, generally leading to overlapping of
the new label and the initial label and thus causing an
identification failure; 3. there is no check process for the
new labeling content, resulting in a labeling error; 4. the
labeling process produces loud noise and there are no
corresponding sound insulation measures; and 5. the
previous device belongs to semi-automatic equipment
and cannot achieve full-automatic labeling.

SUMMARY OF THE PRESENT INVENTION
Technical Problem

[0003] The presentdisclosure aims to provide a visual
identification-based full-automatic flange labeling ma-
chine, so as to enhance the automation level of flange
labeling.

Technical Solution

[0004] The technical solution for achieving the objec-
tive of the present disclosure is as follows:

[0005] A Vvisual identification-based full-automatic
flange labeling machine is provided, which includes a
pneumatic chuck, a rotation mechanism, a linear push
mechanism, a visual identification system, labeling actu-
ators, a return-to-zero limiting mechanism, a workbench,
and a controller, where

the visual identification system, the labeling actuators
and the linear push mechanism are all fixed to the work-
bench; the pneumatic chuck is connected to the rotation
mechanism, and is used for fixing a flange; a first detec-
tion unit is provided on the pneumatic chuck and is used
for detecting whether the flange is mounted on the pneu-
matic chuck; when the first detection unit detects that
there is a flange mounted on the pneumatic chuck, the
pneumatic chuck automatically clamps and fastens the
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flange; the rotation mechanism is connected to the linear
push mechanism, and is used for rotating the flange on
the pneumatic chuck; the linear push mechanism makes
a linear reciprocating motion, and is used for pushing the
flange to/out of a labeling position; when the linear push
mechanism arrives at the labeling position, the visual
identification system detects the flange and identifies an
initial label position on the flange; the labeling actuator
avoids the initial label position through the rotation of the
rotation mechanism, and the labeling actuator is used for
printing a new label on the flange; the linear push mech-
anism is disposed with the return-to-zero limiting mech-
anism which is used for limiting, after labeling completion,
the pneumatic chuck after the chuck returns to zero to
be reset; a second detection unit is arranged between
the linear push mechanism and the pneumatic chuck and
is used for detecting whether the pneumatic chuck re-
turns to zero to be reset, so as to control the return-to-
zero limiting mechanism to automatically limit the pneu-
matic chuck; and the controller is used for controlling op-
eration of the pneumatic chuck, the rotation mechanism,
the linear push mechanism, the visual identification sys-
tem, the labeling actuators, and the return-to-zero limiting
mechanism.

Advantageous Effects

[0006] Compared to the prior art, the present disclo-
sure has the following obvious advantages:

(1) The visual identification-based full-automatic
flange labeling machine of the present disclosure
conducts loading, delivery, rotation, and automatic
identification of a labeling position, realizing full-au-
tomatic labeling of the whole flange.

(2) In the visual identification-based full-automatic
flange labeling machine of the present disclosure,
flanges of different sizes can be clamped and fas-
tened on the pneumatic chuck. Swing rods are fur-
ther disposed, so that the three double-rod air cylin-
ders are consistent in motion, thus ensuring the ac-
curacy of center alignment between the flange and
the pneumatic chuck after the flange is tightly
clamped to the pneumatic chuck.

(3) In the present disclosure, the visual identification
system is used to identify the position of the initial
label. The rotation mechanism rotates to complete
transfer flanges to a new labeling position, and the
labeling actuator is further used to adjust labeling
positions on different flanges. After labeling comple-
tion, the rotation mechanism is automatically reset,
and mechanical position limitation is realized by us-
ing the return-to-zero limiting mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]
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FIG. 1 is a schematic three-dimensional structural
diagram of a visual identification-based full-automat-
ic labeling machine of the present disclosure;

FIG. 2 is a schematic three-dimensional structural
diagram of a pneumatic chuck and a rotation mech-
anism;

FIG. 3 is a schematic three-dimensional structural
diagram of a back side of a pneumatic chuck not
carrying a flange;

FIG. 4 is a schematic three-dimensional structural
diagram of a labeling actuator;

FIG. 5 is a schematic three-dimensional structural
diagram of a visual identification system;

FIG. 6 is a schematic three-dimensional structural
diagram of a full-automatic labeling machine with a
soundproof housing;

FIG. 7 is a schematic three-dimensional structural
diagram of a noise enclosure;

FIG. 8 is a schematic three-dimensional structural
diagram of a back side of a workbench; and

FIG. 9 is a schematic three-dimensional structural
diagram of a pneumatic chuck carrying a flange and
a rotation mechanism.

DETAILED DESCRIPTION OF EMBODIMENTS

[0008] The present disclosure is further described be-
low with reference to the accompanying drawings and a
specific embodiment.

[0009] ReferringtoFIG. 1, avisualidentification-based
full-automatic flange labeling machine of the present dis-
closure includes a pneumatic chuck 1, a rotation mech-
anism 45, a linear push mechanism 2, a visual identifi-
cation system 5, labeling actuators 6, a return-to-zero
limiting mechanism, a workbench 7, and a controller 8.

[0010] The visual identification system 5, the labeling
actuators 6 and the linear push mechanism 2 are all fixed
to the workbench 7. The pneumatic chuck 1 is connected
to the rotation mechanism 45, and is used for fixing a
flange from an inner hole of the flange. A first detection
unit is provided on the pneumatic chuck 1 and is used
for detecting whether the flange is mounted on the pneu-
matic chuck 1. When the first detection unit detects that
there is a flange mounted on the pneumatic chuck, the
pneumatic chuck 1 automatically clamps and fastens the
flange. The rotation mechanism 45 is connected to the
linear push mechanism 2, and is used for rotating the
flange on the pneumatic chuck 1 at a certain angle, so
as to avoid an initial label position. The linear push mech-
anism 2 makes a linear reciprocating motion, and is used
for pushing the flange to/out of a labeling position. When
the linear push mechanism 2 arrives at the labeling po-
sition, the visual identification system 5 detects the flange
and identifies an initial label position on the flange. The
rotation mechanism 45 rotates at a certain angle so that
the labeling actuator 6 avoids the initial label position,
and the labeling actuator 6 is used for printing a new label
on the flange. The linear push mechanism 2 is disposed
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with the return-to-zero limiting mechanism which is used
for limiting, after labeling completion, the pneumatic
chuck 1 after the chuck returns to zero to be reset. A
second detection unit is arranged between the linear
push mechanism 2 and the pneumatic chuck 1 and is
used for detecting whether the pneumatic chuck 1 returns
to zero to be reset, so as to control the return-to-zero
limiting mechanism to automatically limit the pneumatic
chuck 1. The controller 8 is used for controlling operation
of the pneumatic chuck 1, the rotation mechanism 45,
the linear push mechanism 2, the visual identification sys-
tem 5, the labeling actuators 6, and the return-to-zero
limiting mechanism.

[0011] Further, the linear push mechanism 2 includes
linear guide rails 49, a slider 49, and a drive unit. Two
parallel guide rails 49 are fixed on the workbench 7. The
slider 3 is fitted to the guide rails 49, and the drive unit is
connected to the slider 3, to drive the slider 3 to make a
linear reciprocating motion along the guide rails 49.
[0012] Further, the drive unitincludes a drive motor 44
and a lead screw 50. The drive motor 44 is fixed on the
back side of the workbench 7, and is disposed with a
driving pulley on a rotation shaft. The lead screw 50 is
supported via a bearing pedestal at two ends on the front
side of the workbench 7. The lead screw 50 is disposed
with a driven pulley at one end, and the driving pulley
and the driven pulley are driven via a belt 43. A nut of
the lead screw 50 is connected to the slider 3.

[0013] Further, the rotation mechanism includes a ro-
tation motor 13, a transmission shaft 33, and an air chan-
nel slip ring 23. The rotation motor 13 is fixed on the back
side of the workbench 7, and is disposed with a driving
pulley on a rotation shaft, where the driving pulley is con-
nected to a driven pulley 21 via a belt 12. The driven
pulley 21 is fixedly connected to the transmission shaft
33. An upper end of the transmission shaft 33 passes
through the slider 3 of the linear push mechanism 2 and
is connected to the pneumatic chuck 1. A bearing support
is disposed between the transmission shaft 33 and the
slider 3 of the linear push mechanism 2. The transmission
shaft 33 is disposed with the air channel slip ring 23 at
the lower end. A through hole for air channel connection
to the pneumatic chuck 1 is provided in the middle of the
transmission shaft 33, and the air channel slip ring 23 is
used to stably supply air when the pneumatic chuck 1 is
in a rotation condition.

[0014] Further, the pneumatic chuck 1 includes three
double-rod air cylinders 18, three flange clamping pieces,
three swing rods 30, and a base 46. The three double-
rod air cylinders 18 are arranged at 120° on the base 46
with the transmission shaft 33 of the rotation mechanism
as the center. The three flange clamping pieces are re-
spectively fixedly connected to the three double-rod air
cylinders 18 and used for fixing the flange from the inner
hole of the flange. The first detection unit is inlaid in the
clamping piece. The base 46 is provided with three notch-
es 461 arranged at 120°. The transmission shaft 33 of
the rotation mechanismis connected to a rotation support
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seat 31 via a bearing. One ends of the three swing rods
30 are all rotatably connected to the rotation support seat
31 via a rotation shaft, and the other ends are connected
to the three double-rod air cylinders 18 via rotation shafts
respectively. The three swing rods 30 can oscillate along
the notches 461 with the reciprocating motion of the three
double-rod air cylinders 18, so thatupper flange clamping
pieces above the three double-rod air cylinders 18 are
consistentin motion, thus ensuring the accuracy of center
alignment between the flange and the pneumatic chuck
1 after the flange is tightly clamped to the pneumatic
chuck 1. Due to differences in part processing and air
channel layout, the compressed air supplied to the dou-
ble-rod air cylinders 18 varies in a pressure loss. There-
fore, the three double-rod air cylinders 18 are poorly con-
sistent in motion, thus failing to ensure the accuracy of
alignment. In order to avoid the foregoing problem, the
motion routes of the three double-rod air cylinders are
synchronized by means of mechanical connection. The
three double-rod air cylinders 18 are connected to the
rotation support seat (31) respectively via the swing rods
30, realizing the consistent motion routes.

[0015] Further, each flange clamping piece includes
an upper clamping piece 15 and a lower clamping piece
14. The upper clamping piece 15 is fixed on the lower
clamping piece 14. Aflange with a relatively small internal
diameter is placed on the upper clamping piece 15, and
aflange with a relatively large internal diameter is placed
on the lower clamping piece 14. An arc-shaped boss 51
is disposed at the inner side of the upper clamping piece
15, and is used for positioning an inner hole of the flange
with a relatively small internal diameter. The outer side
end of the clamping piece 15 is an arc-shaped structure
which is used for positioning an inner hole of the flange
with a relatively large internal diameter and serve as a
positioning boss of the lower clamping piece 14 for po-
sitioning the inner hole of the flange. A first magnetic
switch 16 is inlaid in the upper clamping piece 15, and a
second magnetic switch 17 is inlaid in the lower clamping
piece 14. The two magnetic switches are used as the
first detection unit for detecting whether there are flanges
on the two clamping pieces.

[0016] Further, the return-to-zero limiting mechanism
includes a single-rod air cylinder 11, an air cylinder
mounting seat 10, and a locating pin 9. The single-rod
air cylinder 11 is fixed on the slider 3 via the air cylinder
mounting seat 10, and the locating pin 9 passes through
the air cylinder mounting seat 10 and is connected to the
single-rod air cylinder 11. The base 46 is provided with
a positioning pin hole 48 at the bottom end. A photoelec-
tric switch is disposed between the air cylinder mounting
seat 10 and the base 46 as the second detection unit for
detecting whether the pneumatic chuck 1 returns to zero
to be reset. After labeling completion, the rotation mech-
anism 45 drives the pneumatic chuck 1 to rotate. When
the photoelectric switch detects that the chuck rotates to
be reset, the single-rod air cylinder 11 drives the locating
pin 9 to be inserted into the positioning pin hole 48, re-
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alizing the limiting action of the machine returning to zero.
When labeling is required, the single-rod air cylinder 11
drives the locating pin 9 to retract, realizing unlocking.
[0017] Further, the visual identification system 5 in-
cludes a bracket 42, a light source 40, and a camera 41.
The light source 40 and the camera 41 are both fixed on
the workbench 7 via the bracket 42. When the linear push
mechanism 2 pushes the flange to the labeling position,
the rotation mechanism 45 drives the flange to rotate.
The visual identification system 5 automatically performs
visual identification for the circumferential surface of the
flange on the pneumatic chuck 1, so as to identify posi-
tions of an initial label, namely, start and end positions
of the initial label; and automatically feeds back the po-
sitions to the controller 8. After acquiring the initial label
position, the controller 8 controls the rotation mechanism
45 to rotate at a certain angle to avoid the initial label
position, and the labeling actuator 6 prints a new label
on the flange. After labeling completion, the visual iden-
tification system 5 checks the newly printed label. The
camera 41 is used to acquire the content during identifi-
cation, and the light source 40 can adjust the light envi-
ronment so as to obtain an optimal acquisition environ-
ment.

[0018] Further, the labeling actuator 6 includes a
mounting seat 54, a labeling pin 37, a vertical slider 36,
a vertical guide rail 35, a horizontal slider 38, and a hor-
izontal guide rail 39. The labeling pin 37 is fixed to the
vertical slider 36 and vertically moves along the vertical
guide rail 35 via the vertical slider 36. The vertical guide
rail 35 is fixed to the horizontal slider 38, and horizontally
moves along the horizontal guide rail 39 via the horizontal
slider 38. The horizontal guide rail 39 is fixed to the mount-
ing seat 54, and the mounting seat 54 is fixed to the work-
bench 7. The two slides are both driven by a linear step-
ping motor. The labeling machine is provided with an
operation interface. Because different flanges differ in
the outer diameter and thickness, a horizontal sliding val-
ue and a vertical sliding value of the first flange may be
measured by adjustment during an actual application. By
size comparison with the first flange, other flanges are
adjusted to obtain offset values, and horizontal sliding
values and vertical sliding values are offset from the cor-
responding values of the first flange. Finally, the values
are input through the operation interface, to roughly de-
termine a labeling position. The labeling actuator 6 is
disposed with an air source pressure regulator 4, which
is used for adjusting a pressure value of the compressed
air at an inlet of the labeling actuator 6, thus finally real-
izing adjustment of a labeling depth value of the flange.
The labeling pin 37 is connected to the air source pres-
sure regulator 4 via a reversing valve. The labeling ac-
tuator 6 enables the labeling pin 37 to perform a labeling
operation on the flange by means of an impact force from
the compressed air and high frequency reversal of the
reversing valve. The air source pressure regulator 4 is
the main inlet of the compressed air of the whole device.
After entering the device through the air source pressure
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regulator 4, the compressed air is supplied to the labeling
pin 37 and the three double-rod air cylinders separately
via pipe branch connectors.

[0019] Further, the whole labeling machine is further
disposed with a noise enclosure for reducing the noise
in the labeling process. The noise enclosure includes an
automatic sliding door 24, and a frame 25 with closed
perimeters and an open top end. The frame 25 is fixed
on the workbench 7, and the automatic sliding door 24
is disposed on the top end of the frame 25. After the first
detection unit detects the loading completion of the
flange, the automatic sliding door (24) is automatically
closed. In this case, the flange is subjected to labeling in
a closed space. After completion of flange labeling, the
automatic sliding door (24) is automatically opened. The
automatic sliding door 24 is automatically opened and
closed by an air cylinder (29) driving a link mechanism
27. The air cylinder (29) is fixed inside the frame 25, and
the link mechanism 27 is connected to the automatic slid-
ing door 24. The automatic sliding door 24 is able to slide
with respect to the frame 25, and is automatically opened
and closed by the air cylinder 29 pulling the automatic
sliding door 24 to move back and forth.

[0020] The full-automatic flange labeling machine of
the present disclosure has the following working process:
After a controller 8 receives a labeling task, the automatic
sliding door 24 is automatically opened. When the first
magnetic switch 16 or the second magnetic switch 17
detects that there is a flange 47, it indicates loading of
the flange 47 is completed, and then the automatic sliding
door 24 is automatically closed, to start the labeling op-
eration. The three double-rod air cylinders 18 of the pneu-
matic chuck 1 synchronously move outwards, and the
flange 47 is tightly clamped via synchronous movement
of the three flange clamping pieces. The linear push
mechanism 2 drives the pneumatic chuck 1 carrying the
flange 47 and the rotation mechanism 45 via the slider 3
to enter a working area of the labeling actuator 6 and the
visual identification system 5. The pneumatic chuck 1
drives the flange 47 to automatically rotate, and the visual
identification system 5 takes pictures to identify start and
end positions of an initial label 55 on the flange 47 and
feeds back the positions to the controller 8. The controller
8 controls the pneumatic chuck 1 to automatically avoid
a circumferential area of the initial label 55 and to auto-
matically rotate to a new labeling start position, and con-
trols the labeling pin 37 of the labeling actuator 6 to au-
tomatically move to the labeling start position. The pneu-
matic chuck 1 automatically rotates to cooperate with the
labeling actuator 6 to synchronously perform the making
operation, thus gradually implementing the labeling task
of printing all the new labels on the flange 47. After labe-
ling completion, the controller 8 controls the labeling pin
37 to automatically return to zero. The linear push mech-
anism 2 drives the pneumatic chuck 1 carrying the flange
47 and the rotation mechanism 45 via the slider 3 to de-
part from the working area of the labeling actuator 6 and
the visual identification system 5 and automatically return
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to aninitial position. The pneumatic chuck 1 automatically
returns to zero, and the positioning pin 9 is automatically
inserted into the positioning pin hole (48), realizing the
limiting action of the machine returning to zero. The three
double-rod air cylinders 18 of the pneumatic chuck 1 syn-
chronously move inwards, so that the three flange clamp-
ing pieces complete a loosening action. The automatic
sliding door 24 is automatically opened. The controller 8
sends alabeling completion signal to an upper computer,
and the upper computer controls an unloading mecha-
nism or arobotto automatically seize the flange 47. When
the first magnetic switch 16 or the second magnetic
switch 17 detects that no flange 47 exists, it indicates
that unloading of the flange 47 is completed, and the
automatic sliding door 24 is automatically closed. After
completion of the labeling task, the machine waits for a
next labeling task.

Claims

1. Avisualidentification-based full-automatic flange la-
beling machine, comprising a pneumatic chuck (1),
a rotation mechanism (45), a linear push mechanism
(2), a visual identification system (5), labeling actu-
ators (6), a return-to-zero limiting mechanism, a
workbench (7), and a controller (8), wherein
the visual identification system (5), the labeling ac-
tuators (6) and the linear push mechanism (2) are
all fixed to the workbench (7); the pneumatic chuck
(1) is connected to the rotation mechanism (45), and
is used for fixing a flange; a first detection unit is
provided on the pneumatic chuck (1) and is used for
detecting whether the flange is mounted on the pneu-
matic chuck (1); when the first detection unit detects
that there is a flange mounted on the pneumatic
chuck, the pneumatic chuck (1) automatically
clamps and fastens the flange; the rotation mecha-
nism (45) is connected to the linear push mechanism
(2), and is used for rotating the flange on the pneu-
matic chuck (1); the linear push mechanism (2)
makes a linear reciprocating motion, and is used for
pushing the flange to/out of a labeling position; when
the linear push mechanism (2) arrives at the labeling
position, the visual identification system (5) detects
the flange and identifies an initial label position on
the flange; the labeling actuator avoids the initial la-
bel position through the rotation of the rotation mech-
anism (45), and the labeling actuator (6) is used for
printing a new initial on the flange; the linear push
mechanism (2) is disposed with the return-to-zero
limiting mechanism which is used for limiting, after
labeling completion, the pneumatic chuck (1) after
the pneumatic chuck returns to zero to be reset; a
second detection unit is arranged between the linear
push mechanism (2) and the pneumatic chuck (1)
and is used for detecting whether the pneumatic
chuck (1) returns to zero to be reset, so as to control
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the return-to-zero limiting mechanism to automati-
cally limit the pneumatic chuck (1); and the controller
(8) is used for controlling operation of the pneumatic
chuck (1), the rotation mechanism (45), the linear
push mechanism (2), the visual identification system
(5), the labeling actuators (6), and the return-to-zero
limiting mechanism.

The visual identification-based full-automatic flange
labeling machine according to claim 1, wherein the
linear push mechanism (2) comprises linear guide
rails (49), a slider (3), and a drive unit; two parallel
guide rails (49) are fixed on the workbench (7); the
slider (3) is matched with the guide rails (49); and
the drive unit is connected to the slider (3), to drive
the slider (3) to make a linear reciprocating motion
along the guide rails (49).

The visual identification-based full-automatic flange
labeling machine according to claim 1, wherein the
drive unit comprises a drive motor (44) and a lead
screw (50); the drive motor (44) is fixed on the back
side of the workbench (7), and is disposed with a
driving pulley on a rotation shaft; the lead screw (50)
is supported via a bearing pedestal at two ends on
the front side of the workbench (7); the lead screw
(50) is disposed with a driven pulley at one end, and
the driving pulley and the driven pulley are driven via
a belt (43); and a nut of the lead screw (50) is con-
nected to the slider (3).

The visual identification-based full-automatic flange
labeling machine according to claim 1, wherein the
rotation mechanism comprises a rotation motor (13),
atransmission shaft (33), and an air channel slipring
(23); the rotation motor (13) is fixed on the back side
of the workbench (7), and is disposed with a driving
pulley on a rotation shaft, wherein the driving pulley
is connected to a driven pulley (21) via a belt (12);
the driven pulley (21) is fixedly connected to the
transmission shaft (33); an upper end of the trans-
mission shaft (33) passes through the linear push
mechanism (2) and is connected to the pneumatic
chuck (1); a bearing support is disposed between
the transmission shaft (33) and the linear push mech-
anism (2); the transmission shaft (33) is disposed
with the air channel slip ring (23) at the lower end;
and a through hole for air channel connection to the
pneumatic chuck (1) is provided in the middle of the
transmission shaft (33), and the air channel slip ring
(23) is used to stably supply air when the pneumatic
chuck (1) is in a rotation condition.

The visual identification-based full-automatic flange
labeling machine according to claim 1, wherein the
pneumatic chuck (1) comprises three double-rod air
cylinders (18), three flange clamping pieces, three
swing rods (30), and a base (46); the three double-
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rod air cylinders (18) are arranged at 120° on the
base (46) with the rotation mechanism as the center;
the three flange clamping pieces are respectively fix-
edly connected to the three double-rod air cylinders
(18) and used for fixing the flange from an inner hole
of the flange; the first detection unit is inlaid in the
clamping piece; the base (46) is provided with three
notches (461) arranged at 120°; the rotation mech-
anism is connected to a rotation support seat (31)
via a bearing; and one ends of the three swing rods
(30) are all rotatably connected to the rotation sup-
port seat (31) via a rotation shaft, and another ends
of the three swing rods are connected to the three
double-rod air cylinders (18) via rotation shafts re-
spectively.

The visual identification-based full-automatic flange
labeling machine according to claim 5, wherein each
flange clamping piece comprises an upper clamping
piece (15)and alower clamping piece (14); the upper
clamping piece (15) is fixed on the lower clamping
piece (14); a flange with a relatively small internal
diameter is placed on the upper clamping piece (15),
and a flange with a relatively large internal diameter
is placed on the lower clamping piece (14); and an
arc-shaped boss (51) is disposed at the inner side
of the upper clamping piece (15), and the outer side
end of the clamping piece (15) is an arc-shaped
structure.

The visual identification-based full-automatic flange
labeling machine according to claim 1, wherein the
return-to-zero limiting mechanism comprises a sin-
gle-rod air cylinder (11), an air cylinder mounting seat
(10), and alocating pin (9); the single-rod air cylinder
(11) is fixed on the slider (3) via the air cylinder
mounting seat (10), and the locating pin (9) passes
through the air cylinder mounting seat (10) and is
connected to the single-rod aircylinder (11); the base
(46) is provided with a positioning pin hole (48) at
the bottom end; a second detection unit is disposed
between the air cylinder mounting seat (10) and the
base (46) and used for detecting whether the pneu-
matic chuck (1) returns to zero to be reset.

The visual identification-based full-automatic flange
labeling machine according to claim 1, wherein the
visual identification system (5) comprises a bracket
(42), a light source (40), and a camera (41); and the
light source (40) and the camera (41) are both fixed
on the workbench (7) via the bracket (42).

The visual identification-based full-automatic flange
labeling machine according to claim 1, wherein the
labeling actuator (6) comprises a mounting seat (54),
a labeling pin (37), a vertical slider (36), a vertical
guide rail (35), a horizontal slider (38), and a hori-
zontal guide rail (39); the labeling pin (37) is fixed to
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the vertical slider (36) and vertically moves along the
vertical guide rail (35) via the vertical slider (36); the
vertical guide rail (35) is fixed to the horizontal slider
(38), and horizontally moves along the horizontal
guide rail (39) via the horizontal slider (38); the hor-
izontal guide rail (39) is fixed to the mounting seat
(54); and the mounting seat (54) is fixed to the work-
bench (7).

The visual identification-based full-automatic flange
labeling machine according to claim 1, wherein a
noise enclosure is further provided; the noise enclo-
sure comprises an automatic sliding door (24), and
a frame (25) with closed perimeters and an open top
end; the frame (25) is fixed on the workbench (7);
and the automatic sliding door (24) is disposed on
the top end of the frame (25)
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