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DESCRIPTION

Invention Title: APPARATUS AND METHOD FOR AUTOMATIC

ASSEMBLY OF WEATHER STRIP

Technical Field

[1] The present disclosure relates to an apparatus and a
method for automatic assembly of a weather strip and, more
particularly, to an apparatus and a method for automatically

assembling a weather strip on a vehicle body.

Background Art

[2] 1In general, a vehicle body is equipped with doors that
open and close for passengers to board and disembark, and a
trunk 1lid or a tailgate is installed at the rear of the
vehicle body depending on the vehicle model.

[3] When a vehicle’s door, trunk 1lid, or tailgate is closed,
airtightness needs to be maintained between the vehicle body
and the door, trunk 1id, or tailgate to prevent foreign
substances, such as rainwater, and noise from entering the
vehicle cabin. For this purpose, a weather strip made of
rubber materials is installed on the vehicle body.

[4] A weather strip is installed along the edge of an opening
where a door, trunk 1lid, or tailgate is mounted on a vehicle

body. Conventional installation of weather strips is done by
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a worker pressing the weather strips by hand, which has the
disadvantage of taking a lot of work time, low productivity,
and uneven work gquality. Moreover, such manual installation
work causes musculoskeletal disorders and increases fatigue of
workers.

[5] The description provided above as related art of the
present disclosure is Jjust for  helping understand the
background of the present disclosure and should not be
construed as being included in the related art known by those
skilled in the art.

[6] An example of related art in this regard is Korean Patent

Application Publication No. 10-2003-0049880.

Disclosure

Technical Problem

[7] The present disclosure 1is intended to solve the above
problems occurring in the related art. An objective of the
present disclosure is to provide an apparatus and a method for
automatic assembly of a weather strip, for automatically
performing the work of fitting a weather strip to a wvehicle
body and the work of quality inspection for inspecting the

fitted state of the weather strip.

Technical Solution



10

15

20

[8] In order to achieve the above mentioned objectives, there
is provided an apparatus for automatic assembly of a weather
strip, the apparatus including: a weather strip mounting
gripper configured to grip a weather strip, assemble the
gripped weather strip by fitting the gripped weather strip to a
chassis flange of a vehicle body, and fix a position of the
weather strip during assembly; and a robot configured to be
combined with the weather strip mounting gripper and operate to
move the weather strip mounting gripper.

[9] The apparatus may further include: a vision system
provided on the weather strip mounting gripper to perform
functions of checking a location of the weather strip mounted
on a supply part, scanning a mounting location of the weather
strip, and checking the quality of an assembled state of the
weather strip.

[10] The vision system may include a 2D camera and a laser
vision sensor.

[11] The weather strip mounting gripper may include: a base
detachably coupled to the robot; a guide part that is provided
on the base, that grips the weather strip, and that guides a
path so that the weather strip follows the chassis flange when
the base moves due to a movement of the robot; and an assembly
part that is provided on the base and presses the weather strip

to assemble the weather strip to the chassis flange.
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[12] The weather strip mounting gripper may further include: a
support part that is provided on the base, that grips, together
with the guide part, the weather strip, and that supports the
weather strip and fixes the position of the weather strip when
the assembly part assembles the weather strip to the chassis
flange.

[13] The guide part may grip the weather strip by using a first
leg and a second leg respectively provided at ends thereof, and
may guide the path so that the weather strip follows the
chassis flange.

[14] One of the first leg and the second leg may be located on
an indoor side with respect to the chassis flange, and the
other may be located on an outdoor side, and the leg located on
the indoor side may be provided to be shorter in length than
the leg located on the outdoor side.

[15] The weather strip may be inserted into a space between the
first leg and the second leg and be gripped, and a plurality of
guide rollers and guide bearings may be coupled to the first
leg and the second leg to prevent scratches from occurring on
the weather strip and the chassis flange by the first leg and
the second leg when the guide part is moved.

[16] The assembly part may be configured to be capable of
moving left and right along a longitudinal direction of the
base and moving forward and backward in a direction

perpendicular to the left-and-right movement, and at an end of
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the assembly part, a pressure roller may be provided to press
the weather strip to fit and assemble the weather strip to the
chassis flange.

[17] The assembly part may include: a motor fixed to the base;
a lead screw disposed in the longitudinal direction of the base
and rotating with power of the motor; a cylinder that is
coupled to the lead screw and moves to left and right of the
base along the lead screw when the lead screw rotates; and a
plunger that moves forward and backward when the cylinder is
operated, and having the pressure roller coupled to an end
thereof.

[18] In the case where a force exceeding a set pressure 1is
applied to the weather strip when the pressure roller presses
the weather strip and assembles the weather strip to the
chassis flange, the cylinder may serve as a damper so that the
plunger moves backwards.

[19] The support part may be provided with a pressing roller
that contacts and supports the weather strip.

[20] In order to achieve the above mentioned objectives, there
is provided a method for automatic assembly of a weather strip,
the method including: loading of gripping a weather strip
located in a supply part using the weather strip mounting
gripper and then loading the gripped weather strip to a working
position; partial assembling of assembling a part of the

weather strip by fitting the weather strip to a chassis flange
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by pressing the weather strip using a pressure roller provided
on the weather strip mounting gripper after the weather strip
is loaded in the working position; and final assembling of
moving, after the partial assembling is completed, the weather
strip mounting gripper along a mounting path of the chassis
flange due to a movement of the robot in a state where a
pressure of the pressure roller on the weather strip is
maintained, and when the weather strip mounting gripper moves,
assembling an entire section of the weather strip by fitting
the weather strip to the chassis flange using the pressure
roller.

[21] Before the loading, preparing may be performed using a
vision system provided on the weather strip mounting gripper to
check a location of the weather strip mounted on the supply
part and to scan a mounting location of the weather strip on a
vehicle body.

[22] When the partial assembling and the final assembling are
performed, the pressure roller may press the weather strip
while moving left and right and back and forth along the base
of the weather strip mounting gripper to fit and assemble the
weather strip to the chassis flange.

[23] The partial assembling may include: first corner portion
assembling and second corner portion assembling in which parts

of the weather strip are respectively assembled to a first
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corner portion and to a second corner portion of the chassis
flange by the pressure roller.

[24] Assuming that the chassis flange on which the weather
strip is assembled is a front side location where a front door
is mounted between a front pillar and a center pillar, the
first corner portion may be an upper rear corner where the
center pillar and a top of the chassis flange meet, and the
second corner portion may be an upper front corner where the
front pillar and the top of the chassis flange meet.

[25] Assuming that the chassis flange on which the weather
strip s assembled is a rear side location where a rear door is
mounted between the center pillar and a rear pillar, the first
corner portion may be an upper front corner where the center
pillar and a top of the chassis flange meet, and the second
corner portion may be an upper rear corner where the front
pillar and the top of the chassis flange meet.

[26] When the partial assembling and the final assembling are
performed, a moving speed of the robot and a moving speed of a
central axis of the pressure roller may be synchronized.

[27] The method may further include: inspecting the quality of
the weather strip that has been assembled on the chassis flange
by using a vision system provided on the weather strip mounting
gripper after the final assembling, wherein when the vision
system scans a part where the weather strip is assembled on the

chassis flange, if an area occupied by the weather strip of a
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scanned cross-sectional area i1s greater than a reference value,
the part may be determined as normal, and if the area occupied
by the weather strip is less than the reference value, the part
may be determined as defective, and for a part determined to be
defective, the weather strip may be reassembled using the

weather strip mounting gripper until it is determined as normal.

Advantageous Effects

[28] According to the present disclosure, both the work of
fitting a weather strip to a chassis flange forming a vehicle
body and the work of quality inspection for inspecting the
fitted state of the weather strip are automated, thereby
shortening work time, and improving productivity and quality.
Furthermore, quality-related information can be converted into
data, convenience of work can be improved, and worker injuries

can be prevented.

Description of Drawings

[29] FIG. 1 is a side view of a vehicle in which a weather
strip is assembled to a chassis flange by using an apparatus
and a method according to the present disclosure;

[30] FIG. 2 is a view of the weather strip being gripped by a
robot and a weather strip mounting gripper according to the

present disclosure;
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[31] FIG. 3 1is a view showing the weather strip mounting
gripper according to the present disclosure;

[32] FIG. 4 is an enlarged view of a guide part shown in FIG. 3;
[33] FIG. 5 is a view of a state in which the weather strip is
inserted into the guide part and gripped;

[34] FIG. 6 1s a cross-sectional view of the state shown in FIG.
5;

[35] FIG. 7 is a schematic flowchart showing the method for
automatic assembly of a weather strip according to the present
disclosure; and

[36] FIGS. 8 to 9 are views showing the automatic assembly

process of the weather strip.

Mode for Invention

[37] Hereafter, the embodiment of the present disclosure will
be described in detail with reference to the accompanying
drawings and the same or similar components are given the same
reference numerals regardless of the numbers of figures and are
not repeatedly described.

[38] The terms “module” and “unit” that are used for components
in the following description are given or used interchangeably
only for the ease of writing the specification, and do not have
distinct meanings or roles in themselves.

[39] In the following description, if it is decided that the

detailed description of known technologies related to the
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present disclosure makes the subject matter of the embodiment
described herein unclear, the detailed description is omitted.
[40] In addition, the accompanying drawings are provided only
for easy understanding of the embodiment disclosed in the
specification, and the technical spirit disclosed in the
specification is not limited by the accompanying drawings, and
all changes, equivalents, and replacements should be understood
as being included in the spirit and scope of the present
disclosure.

[41] Terms including ordinal numbers such as “first”, “second”,
etc. may be used to describe various components, but the
components are not to be construed as being limited to the
terms. The terms are used only to distinguish one component
from another component.

[42] It is to be understood that when one element is referred
to as being “connected to” or “coupled to” another element, it
may be connected directly to or coupled directly to another
element or be connected to or coupled to another element,
having the other element intervening therebetween.

[43] On the other hand, it should to be understood that when
one element is referred to as being “connected directly to” or
“coupled directly to” another element, it may be connected to
or coupled to another element without the other element

intervening therebetween.
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[44] Singular forms are intended to include plural forms unless
the context clearly indicates otherwise.

[45] It will Dbe further understood that the terms “comprise
(include)” or “have” wused in this specification, specify the
presence of stated features, steps, operations, components,
parts, or a combination thereof, but do not preclude the
presence or addition of one or more other features, numerals,
steps, operations, components, parts, or a combination thereof.

[46] In addition, the terms “unit” or “control unit” included
in motor control unit (MCU), hybrid control unit (HCU), etc.
are Jjust widely used terms for naming controllers that control
specific wvehicle functions, and do not mean generic function
units.

[47] A controller may include a communication device that
communicates with another controller or a sensor to control
corresponding functions, a memory that stores an operating
system or logic commands and input/output information, and one
or more processors that perform determination, calculation,
decision, etc. for controlling the corresponding functions.

[48] Hereinafter, an apparatus and a method for automatic
assembly of a weather strip according to preferred embodiments
of the present disclosure will be described with reference to

the attached drawings.
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[49] With reference to FIGS. 1 to 9, an apparatus and a method
for automatic assembly of a weather strip, and series of
processes according to the present disclosure will be described.
[50] The apparatus for automatic assembly of a weather strip
according to the ©present disclosure is a device that
automatically assembles a weather strip 20 to a chassis flange
10 that constitutes a vehicle body.

[51] FIG. 1 is a side view of a vehicle in which a weather
strip is assembled to a chassis flange by using an apparatus
and a method according to the present disclosure, FIG. 2 is a
view of the weather strip being gripped by a robot and a
weather strip mounting gripper according to the present
disclosure, and FIG. 3 1is a view showing the weather strip
mounting gripper according to the present disclosure.

[52] The apparatus for automatic assembly of a weather strip
according to the present disclosure includes: a weather strip
mounting gripper 30 that grips a weather strip 20, assembles
the gripped weather strip 20 by fitting the gripped weather
strip 20 to a chassis flange 10 of a vehicle body, and fixes
the position of the weather strip 20 during assembly; and a
robot 40 that is combined with the weather strip mounting
gripper 30 and operates to move the weather strip mounting
gripper 30.

[53] The weather strip mounting gripper 30 serves to grip the

weather strip 20 mounted on a supply part 50 and assemble the

12
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weather strip 20 by fitting the weather strip 20 to the chassis
flange 10, and is combined with the robot 40 in a separable
Structure.

[54] Arrow M1 in FIG. 2 is the direction of the entry path of
the weather strip mounting gripper 30. The weather strip
mounting gripper 30 moves along arrow Ml and grips the weather
strip 20 mounted on the supply part 50.

[55] The robot 40 may be a multi-joint robot arm with six or
more axes that has a force control function for applying a
certain amount of force in any direction and that can detect
the location of the tool center point (TCP).

[56] In addition, the apparatus for automatic assembly of a
weather strip according to the present disclosure further
includes: a vision system 60 provided on the weather strip
mounting gripper 30 to perform the functions of checking the
location of the weather strip 20 mounted on the supply part 50,
scanning the mounting location of the weather strip 20, and
checking the quality of the assembled state of the weather
strip 20.

[57] The vision system 60 may be a 2D (two dimensions) camera
61 and a laser vision sensor 62 or a 3D (three dimensions)
vision sensor.

[58] The vision system 60 may check the location of the weather
strip 20 in the supply part 50, scan the mounting location on

the chassis flange 10 where the weather strip 20 is assembled
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on the wvehicle body, and check the assembled state of the
weather strip 20 for quality inspection of the assembled state.
[59] If necessary, the vision system 60 may be installed on the
robot 40 rather than on the weather strip mounting gripper 30.
[60] The weather strip 20 mounted on the supply part 50 is
gripped by the weather strip mounting gripper 30, which moves
under the operation of the robot 40, and is then moved to a
work site and loaded for assembly with the chassis flange 10.
[61] The weather strip mounting gripper 30 according to the
present disclosure includes: a base 100 detachably coupled to
the robot 40; a guide part 200 that is provided on the base 100,
that grips the weather strip 20, and that guides the path so
that the weather strip 20 may follow the chassis flange 10 when
the base 100 moves due to the movement of the robot 40; an
assembly part 300 that is provided on the base 100 and presses
the weather strip 20 to assemble the weather strip 20 to the
chassis flange 10; and a support part 400 that is provided on
the base 100, that grips the weather strip 20 together with the
guide part 200, and that supports the weather strip 20 and
fixes the position of the weather strip 20 when the assembly
part 300 assembles the weather strip 20 to the chassis flange
10.

[62] The base 100 may be composed of a straight hexahedral
plate or a bracket, and the guide part 200, the assembly part

300, and the support part 400 are provided on one surface of
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the base 100 to be spaced apart along the longitudinal
direction of the base 100.

[63] The guide part 200 is provided with a first leg 210 and a
second leg 220 facing each other at the end thereof. The guide
part 200 grips the weather strip 20 using the first leg 210 and
the second leg 220, and guides the path so that the weather
strip 20 may follow the chassis flange 10.

[64] The first leg 210 and the second leg 220 are configured in
an unsealed state with the ends thereof spaced apart from each
other to avoid interference with the chassis flange 10.
Reflecting the shape of the weather strip 20, either the first
leg 210 or the second leg 220 has a relatively short length.
[65] That is, one of the first leg 210 and the second leg 220
is located on the indoor side with respect to the chassis
flange 10, and the other is located on the outdoor side, and
the leg located on the indoor side is formed to be shorter in
length than the leg located on the outdoor side.

[66] In the present disclosure, as an example, the first leg
210 is shown to be located on the indoor side and has a shorter
length than the second 1leg 220. However, conversely, the
second leg 220 may be located on the indoor side and has a
shorter length than the first leg 210.

[67] The weather strip 20 is inserted into the space between
the first leg 210 and the second leg 220 and is gripped. A

plurality of guide rollers 230 and guide bearings 240 are
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coupled to the first leg 210 and the second leg 220 to prevent
scratches from occurring on the weather strip 20 and the
chassis flange 10 by the first leg 210 and the second leg 220
when the guide part 200 is moved.

[68] The guide rollers 230 are disposed between the first leg
210 and the second leg 220 on the inside of the first leg 210
and the second leg 220, and due to the guide rollers 230,
scratches on the weather strip 20 may be prevented.

[69] The guide bearings 240 are provided on the inner surface
of the end of the first leg 210 and the inner surface of the
end of the second leg 220, and due to the guide bearings 240,
scratches on the chassis flange 10 may be prevented.

[70] The assembly part 300 is configured to be capable of
moving left and right along the longitudinal direction of the
base 100 and moving forward and backward in a direction
perpendicular to the left-and-right movement. At the end of
the assembly part 300, a pressure roller 310 is rotatably
provided to press the weather strip 20 to fit and assemble the
weather strip 20 to the chassis flange 10.

[71] That is, the assembly part 300 includes: a motor 320 fixed
to the base 100; a lead screw 330 disposed in the longitudinal
direction of the base 100 and rotating with the power of the
motor 320; a cylinder 340 that is coupled to the lead screw 330
and moves to the left and right of the base 100 along the lead

screw 330 when the lead screw 330 rotates; and a plunger 350
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that moves forward and backward when the cylinder 340 is

operated, and having the pressure roller 310 rotatably coupled
to the end thereof.

[72] The motor 320 is a servo motor, the cylinder 340 is a
pneumatic cylinder, and the end of the plunger 350 is formed in
a clevis shape so that the pressure roller 310 is rotatably
coupled thereto.

[73] The pressure roller 310 moves to the left and right of the
base 100 along the lead screw 330 when the motor 320 operates,

and moves forward and backward when the cylinder 340 operates.

When assembling the weather strip 20 by fitting the weather
strip 20 to the chassis flange 10 using the pressure roller 310,
the pressure roller 310 moves left and right and forward and
backward to assemble the weather strip 20.

[74] In the case where a force exceeding the set pressure is
applied to the weather strip 20 when the pressure roller 310
presses the weather strip 20 and assembles the weather strip 20
to the chassis flange 10, the cylinder 340 serves as a damper
so that the plunger 350 may move backwards. As a result,

smooth movement of the weather strip mounting gripper 30 and
assembly of the weather strip 20 using the pressure roller 310
are possible.

[75] The support part 400 is provided with a pressing roller

410 that contacts and supports the weather strip 20.
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[76] When the pressure roller 310 moves forward to fit the
weather strip 20 to the chassis flange 10, the pressing roller
410, together with the first leg 210 and the second leg 220,
touches the chassis flange 10 and serves to support the weather
strip 20 so that the weather strip 20 does not shake.

[77] When the pressure roller 310 presses the weather strip 20
to fit the weather strip 20 to the corner portion of the
chassis flange 10 to assemble the weather strip 20, the
pressing roller 410 needs to be able to bend the weather strip
20 by pressing the weather strip 20 for smooth assembly of the
weather strip 20. For this purpose, the pressing roller 410
may be configured to maintain a predetermined angle with the
first leg 210 and the second leg 220 of the guide part 200, and
may be configured to maintain a predetermined angle with the
pressure roller 310 of the assembly part 300.

[78] If necessary, the pressing roller 410 may be designed to
have no angle with the first leg 210, the second leg 220, and
the pressure roller 310.

[79] FIG. 7 is a schematic flowchart showing the method for
automatic assembly of a weather strip according to the present
disclosure.

[80] A method for automatic assembly of a weather strip
according to the present disclosure includes: preparing (step
S1), using the vision system 60 provided on the weather strip

mounting gripper 30, of checking the location of the weather
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strip 20 mounted on the supply part 50, and of scanning the
chassis flange 10 corresponding to the mounting location of the
weather strip 20 on the vehicle body; loading (step S2) of
gripping the weather strip 20 located in the supply part 50
using the weather strip mounting gripper 30 and then loading
the gripped weather strip 20 to a working position; partial
assembling of assembling a part of the weather strip 20 by
fitting the weather strip 20 to the chassis flange 10 by
pressing the weather strip 20 using the pressure roller 310
provided on the weather strip mounting gripper 30 after the
weather strip 20 is loaded in the working position; and final
assembling (step S5) of moving, after the partial assembling is
completed, the weather strip mounting gripper 30 along the
mounting path of the chassis flange 10 due to the movement of
the robot 40 in a state where the pressure of the pressure
roller 310 on the weather strip 20 is maintained, and when the
weather strip mounting gripper 30 moves, assembling the entire
section of the weather strip 20 by fitting the weather strip 20
to the chassis flange 10 using the pressure roller 310.

[81] The location of the weather strip 20 mounted on the supply
part 50 is checked using the vision system 60 before assembling
the weather strip 20 to the chassis flange 10, and the chassis
flange 10 corresponding to the mounting location of the weather

strip 20 on the vehicle body is scanned. (step S1)
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[82] Once scanning using the vision system 60 is completed, the
weather strip 20 located in the supply part 50 is gripped by
the weather strip mounting gripper 30 due to the movement of
the robot 40, and then the gripped weather strip 20 is loaded
into the working position. (step S2)

[83] After the weather strip 20 is loaded into the working
position, partial assembling is performed in which the pressure
roller 310 presses the weather strip 20 due to the movement of
the weather strip mounting gripper 30 by the robot 40 and the
movement of the pressure roller 310 by the operation of the
motor 320 and the cylinder 340 and fits a part of the weather
strip 20 to the chassis flange 10.

[84] When partial assembling is performed, the pressure roller
310 presses the weather strip 20 while moving left and right
and back and forth along the base 100 of the weather strip
mounting gripper 30 to fit and assemble the weather strip 20 to
the chassis flange 10.

[85] Partial assembling step according to the present
disclosure includes: first corner portion assembling (step S3)
and second corner portion assembling (step S4) in which a part
of the weather strip 20 is assembled to a first corner portion
11 and to a second corner portion 12 of the chassis flange 10
by the pressure roller 310.

[86] Referring to FIG. 1, assuming that the chassis flange 10

on which the weather strip 20 is assembled is a front side
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location Pl where a front door is mounted between a front
pillar 71 and a center pillar 72, the first corner portion 11
is an upper rear corner El where the center pillar 72 and the
top of the chassis flange 10 meet, and the second corner
portion 12 is an upper front corner E2 where the front pillar
71 and the top of the chassis flange 10 meet.

[87] When the weather strip 20 gripped from the supply part 50
is loaded to the front side location Pl, the weather strip
mounting gripper 30 is located at the upper rear corner EI1
corresponding to the first corner portion 11 as shown in FIG. 8.
[88] In a state where the weather strip mounting gripper 30 is
located at the upper rear corner El1l, due to the operation of
the cylinder 34, the pressure roller 310 moves forward M2 and a
portion of the weather strip 20 is fitted and assembled into
the chassis flange 10 at the upper rear corner El, and due to
the operation of the motor 320, the pressure roller 310 moves
in the direction of arrow M3 along the lead screw 330, and a
portion of the weather strip 20 located on the left side of the
upper rear corner El1 is fitted to the chassis flange 10 and
assembled, and as a result, the first corner portion assembling
(step S3) is completed.

[89] Once the first corner portion assembling (step S3) 1is
completed, the weather strip mounting gripper 30 moves to the
upper front corner E2 corresponding to the second corner

portion 12 due to the operation of the robot 40, and at the
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upper front corner E2, with the same operation of the pressure
roller 310 as described above, a portion of the weather strip
20 is fitted to the chassis flange 10 at the upper front corner
E2, and as a result, the second corner portion assembling (step
S4) is completed.

[90]

[91] As previously described, after the weather strip 20 is
loaded to the front side location Pl between the front pillar
71 and the center pillar 72, and the first corner portion
assembling (step S3) and the second corner portion assembling
(step S4) are completed, due to the operation of the robot 40,
the weather strip mounting gripper 30 sequentially moves
counterclockwise as shown by arrow M4 in FIG. 1.

[92] When the weather strip mounting gripper 30 moves
counterclockwise (arrow M4), the pressure roller 310 presses
the remaining portion of the weather strip 20, which is the
unassembled portion, and fits the remaining portion of the
weather strip 20 to the chassis flange 10 to perform the final
assembling (step S5). As a result, the entire section of the
weather strip 20 1is fitted to the chassis flange 10 and
assembly is completed.

[93] In addition, referring to FIG. 1, assuming that the
chassis flange 10 on which the weather strip 20 is assembled is
a rear side location P2 where a rear door is mounted between

the center pillar 72 and a rear pillar 73, the first corner
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portion 11 is an upper front corner E3 where the center pillar
72 and the top of the chassis flange 10 meet, and the second
corner portion 12 is an upper rear corner E4 where the front
pillar 71 and the top of the chassis flange 10 meet.

[94] When the weather strip 20 gripped from the supply part 50
is loaded to the rear side location P2, the weather strip
mounting gripper 30 is located at the upper front corner E3
corresponding to the first corner portion 11 as shown in FIG. 9.
[95] In a state where the weather strip mounting gripper 30 is
located at the upper front corner E3, due to the operation of
the cylinder 34, the pressure roller 310 moves forward M5 and a
portion of the weather strip 20 is fitted and assembled into
the chassis flange 10 at the upper front corner E3, and due to
the operation of the motor 320, the pressure roller 310 moves
in the direction of arrow M6 along the lead screw 330, and a
portion of the weather strip 20 located on the right side of
the upper front corner E3 is fitted to the chassis flange 10
and assembled, and as a result, the first corner portion
assembling (step S3) is completed.

[96] Once the first corner portion assembling (step S3) 1is
completed, the weather strip mounting gripper 30 moves to the
upper rear corner E4 corresponding to the second corner portion
12 due to the operation of the robot 40, and at the upper rear
corner E4, with the same operation of the pressure roller 310

as described above, a portion of the weather strip 20 is fitted
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to the chassis flange 10 at the upper rear corner E4, and as a
result, the second corner portion assembling (step S4) 1is
completed.

[97]

[98] As previously described, after the weather strip 20 is
loaded to the rear side location P2 between the center pillar
72 and the rear pillar 73, and the first corner portion
assembling (step S3) and the second corner portion assembling
(step S4) are completed, due to the operation of the robot 40,
the weather strip mounting gripper 30 sequentially moves
clockwise as shown by arrow M7 in FIG. 1.

[99] When the weather strip mounting gripper 30 moves clockwise
(arrow M7), the pressure roller 310 presses the remaining
portion of the weather strip 20, which is the unassembled
portion, and fits the remaining portion of the weather strip 20
to the chassis flange 10 to perform the final assembling (step
S5) . As a result, the entire section of the weather strip 20
is fitted to the chassis flange 10 and assembly is completed.
[100] Meanwhile, when performing the partial assembling, that is
the first corner portion assembling (step S3) and the second
corner portion assembling (step S4)), and the final assembling
(step S5) according to the present disclosure, the movement
speed of the robot 40 and the movement speed of the central

axis of the pressure roller 310 are synchronized, and due to
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this, it 1is possible to minimize both quality problems and
installation quality problems of the weather strip 20.

[101] When pressing the weather strip 20 wusing the pressure
roller 310 according to the present disclosure, the movement
speed of the robot 40 and the movement speed of the central
axis of the pressure roller 310 are synchronized to the same
level in order to improve installation quality.

[102] When the movement speed of the robot 40 is slower than the
movement speed of the central axis of the pressure roller 310,
the front part of the pressure roller 310 in the moving
direction 1is compressed, and the rear part 1is subjected to
increasing force (tensile force), which causes problems with
the quality of components and the phenomenon of corner pushing
during installation.

[103] Thus, by controlling the rotation speed of the pressure
roller 310 with a servo motor to synchronize the movement speed
of the robot 40 and the movement speed of the central axis of
the pressure roller 310 to be the same, both quality problems
and installation quality problems may be minimized when the
weather strip 20 is installed.

[104] The rotational speed of the roller = the movement speed of

the robot X extension length of weather strip/compression

length of weather strip X weather strip friction/weather strip
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slip X weather strip tensile coefficient. In this case, the

ratio of friction and slip of the weather strip, and the ratio
of the extension length and compression length of the weather
strip may be calculated through experiment.

[105] The method for automatic assembly of a weather strip
according to the present disclosure further includes:
inspecting (S6) the quality of the weather strip 20 that has
been assembled on the chassis flange 10 by using the vision
system 60 provided on the weather strip mounting gripper 30
after the final assembling (step S5).

[106] When scanning the part where the weather strip 20 is
assembled on the chassis flange 10 using the vision system 60,
if the area occupied by the weather strip 20 of the scanned
cross-sectional area 1s greater than a reference value (for
example, the area occupied by the weather strip 20 is more than
60% of the cross-sectional area of the chassis flange 10), it
may be determined as normal, and i1f the area occupied by the
weather strip 20 is less than the reference value (60%), it may
be determined as defective.

[107] In the part determined to be defective, a large empty
space 1s created between the chassis flange 10 and the weather
strip 20, and the defective state may be determined as the

vision system 60 scans the empty space.
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[108] In the embodiment according to the present disclosure,
correcting (S7) of reassembling the weather strip 20 using the
weather strip mounting gripper 30 may be additionally performed
on the part determined to be defective until it is determined
as normal.

[109] As described above, according to the apparatus and the
method for automatic assembly of a weather strip according to
the present disclosure, both the work of fitting the weather
strip 20 to the chassis flange 10 forming a vehicle body and
the work of quality inspection for inspecting the fitted state
of the weather strip 20 are automated, thereby shortening work
time, and improving productivity and quality. Furthermore,
quality-related information may be converted into data,
convenience of work may be improved, and worker injuries may be
prevented.

[110] Although the present disclosure was provided above in
relation to specific embodiments shown in the drawings, it 1is
apparent to those skilled in the art that the present
disclosure may be changed and modified in wvarious ways without
departing from the scope of the present disclosure, which is
provided in the following claims.

[111] [Description of Numerals]

[112] 10-chassis flange 11-first corner portion

[113] 12-second corner portion 20- weather strip

[114] 30- weather strip mounting gripper 40-robot
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[115] 50-supply part 60-vision system
[116] 61-2D camera 62-laser vision sensor
[117] 71-front pillar 72-center pillar
[118] 73-rear pillar 100-base

[119] 200-guide part 210-first leg

[120] 220-second leg 230-guide roller
[121] 240-guide bearing 300-assembly part
[122] 310-pressure roller 320-motor

[123] 330-1ead screw 340-cylinder

[124] 350-plunger 400-support part

[125] 410-pressing roller

28



10

15

20

25

CLAIMS

1. An apparatus for automatic assembly of a weather
strip, the apparatus comprising:

a weather strip mounting gripper configured to grip a
weather strip, assemble the gripped weather strip by fitting
the gripped weather strip to a chassis flange of a vehicle
body, and fix a position of the weather strip during assembly;
and

a robot configured to be combined with the weather strip
mounting gripper and operate to move the weather strip mounting

gripper.

2. The apparatus of claim 1, further comprising:

a vision system provided on the weather strip mounting
gripper to perform functions of checking a location of the
weather strip mounted on a supply part, scanning a mounting
location of the weather strip, and checking a quality of an

assembled state of the weather strip.

3. The apparatus of claim 2, wherein the vision system

comprises a 2D camera and a laser vision sensor.

4. The apparatus of claim 1, wherein the weather strip

mounting gripper comprises:
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a base detachably coupled to the robot;

a guide part that is provided on the base, that grips the
weather strip, and that guides a path so that the weather strip
follows the chassis flange when the base moves due to a
movement of the robot; and

an assembly part that is provided on the base and presses
the weather strip to assemble the weather strip to the chassis

flange.

5. The apparatus of claim 4, wherein the weather strip
mounting gripper further comprises:

a support part that is provided on the base, that grips,
together with the guide part, the weather strip, and that
supports the weather strip and fixes the position of the
weather strip when the assembly part assembles the weather

strip to the chassis flange.

6. The apparatus of claim 4, wherein the guide part
grips the weather strip by using a first leg and a second leg
respectively provided at ends thereof, and guides the path so

that the weather strip follows the chassis flange.

7. The apparatus of claim 6, wherein one of the first

leg and the second leg is located on an indoor side with

respect to the chassis flange, and the other is located on an
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outdoor side, and the 1leg located on the indoor side 1is
provided to be shorter in length than the leg located on the

outdoor side.

8. The apparatus of claim 6, wherein the weather strip
is inserted into a space between the first leg and the second
leg and is gripped, and a plurality of guide rollers and guide
bearings are coupled to the first leg and the second leg to
prevent scratches from occurring on the weather strip and the
chassis flange by the first leg and the second leg when the

guide part is moved.

9. The apparatus of claim 4, wherein the assembly part
is configured to be capable of moving left and right along a
longitudinal direction of the base and moving forward and
backward in a direction perpendicular to the left-and-right
movement, and at an end of the assembly part, a pressure roller
is provided to press the weather strip to fit and assemble the

weather strip to the chassis flange.

10. The apparatus of claim 9, wherein the assembly part
comprises:

a motor fixed to the base;

a lead screw disposed in the longitudinal direction of the

base and rotating with power of the motor;
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a cylinder that is coupled to the lead screw and moves to
left and right of the base along the lead screw when the lead
screw rotates; and

a plunger that moves forward and Dbackward when the
cylinder is operated, and having the pressure roller coupled to

an end thereof.

11. The apparatus of claim 10, wherein in the case where
a force exceeding a set pressure is applied to the weather
strip when the pressure roller presses the weather strip and
assembles the weather strip to the chassis flange, the cylinder

serves as a damper so that the plunger moves backwards.

12. The apparatus of claim 5, wherein the support part is
provided with a pressing roller that contacts and supports the

weather strip.

13. A method for automatic assembly of a weather strip by
using the apparatus of any one of claims 1 to 12, the method
comprising:

loading of gripping a weather strip located in a supply
part using the weather strip mounting gripper and then loading
the gripped weather strip to a working position;

partial assembling of assembling a part of the weather

strip by fitting the weather strip to a chassis flange by
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pressing the weather strip using a pressure roller provided on
the weather strip mounting gripper after the weather strip is
loaded in the working position; and

final assembling of moving, after the partial assembling
is completed, the weather strip mounting gripper along a
mounting path of the chassis flange due to a movement of the
robot in a state where a pressure of the pressure roller on the
weather strip 1s maintained, and when the weather strip
mounting gripper moves, assembling an entire section of the
weather strip by fitting the weather strip to the chassis

flange using the pressure roller.

14. The method of claim 13, wherein before the loading,
preparing is performed using a vision system provided on the
weather strip mounting gripper to check a location of the
weather strip mounted on the supply part and to scan a mounting

location of the weather strip on a vehicle body.

15. The method of claim 13, wherein when the partial
assembling and the final assembling are performed, the pressure
roller presses the weather strip while moving left and right
and back and forth along the base of the weather strip mounting
gripper to fit and assemble the weather strip to the chassis

flange.
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16. The method of claim 13, wherein the ©partial
assembling comprises:

first corner portion assembling and second corner portion
assembling in which parts of the weather strip are respectively
assembled to a first corner portion and to a second corner

portion of the chassis flange by the pressure roller.

17. The method of claim 16, wherein assuming that the
chassis flange on which the weather strip is assembled is a
front side location where a front door is mounted between a
front pillar and a center pillar, the first corner portion is
an upper rear corner where the center pillar and a top of the
chassis flange meet, and the second corner portion is an upper
front corner where the front pillar and the top of the chassis

flange meet.

18. The method of claim 16, wherein assuming that the
chassis flange on which the weather strip s assembled is a rear
side location where a rear door is mounted between the center
pillar and a rear pillar, the first corner portion is an upper
front corner where the center pillar and a top of the chassis
flange meet, and the second corner portion is an upper rear
corner where the front pillar and the top of the chassis flange

meet.
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19. The method of claim 13, wherein when the partial
assembling and the final assembling are performed, a moving
speed of the robot and a moving speed of a central axis of the

pressure roller are synchronized.

20. The method of claim 13, further comprising:

inspecting a quality of the weather strip that has been
assembled on the chassis flange by using a vision system
provided on the weather strip mounting gripper after the final
assembling,

wherein when the wvision system scans a part where the
weather strip is assembled on the chassis flange, if an area
occupied by the weather strip of a scanned cross-sectional area
is greater than a reference value, the part is determined as
normal, and if the area occupied by the weather strip is less
than the reference value, the part is determined as defective,
and

for a part determined to be defective, the weather strip
is reassembled using the weather strip mounting gripper until

it is determined as normal.
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