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(57) ABSTRACT

A parallel cell based mobility production system is dis-
closed. The system includes a serial production line com-
posed of a plurality of cells arranged in series, and through
which the vehicles of various types are sequentially passed
to be processed. The system further includes a parallel
production line composed of a plurality of sublines arranged
in parallel, wherein each subline is provided with the plu-
rality of cells arranged in series and matched for each
vehicle type, and in which a vehicle passing through the
serial production line is fed to a corresponding subline for
each vehicle type. Furthermore, the system includes an
inspection line in which the vehicles of various types
passing through the parallel production line are sequentially
fed.
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1
PARALLEL CELL BASED MOBILITY
PRODUCTION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present application claims priority to Korean Patent
Application No. 10-2021-0008682, filed Jan. 21, 2021, the
entire contents of which is hereby incorporated herein for all
purposes by this reference.

TECHNICAL FIELD

Embodiments generally relate to a parallel cell based
mobility production system and a vehicle production
method for preparing for the future.

BACKGROUND

Conventionally, a mass production method of certain
kinds of small items has been operated centering on con-
veyors. However, in the future society to come, industry
changes are progressing around electric vehicles, and it is
expected that a change in customer-centric manufacturing
methods is required to respond to customer needs where
diversity is emphasized.

In conventional production line, vehicles are supplied
according to a consistent sequence, and manufacturing pro-
cess is performed in a consistent sequence until a finished
vehicle is released. The working hours of all processes are
the same, and vehicles with parts exceeding the working
hours are difficult to be supplied or result in limitations in
production. In other words, it is believed that there will be
difficulties in responding to various customer needs in the
future society while maintaining a manufacturing structure
that allows only mass production of certain small items.

Therefore, it is necessary to break away from the tradi-
tional vehicle manufacturing method and to innovate a
manufacturing method that can easily and quickly produce
a variety of vehicles at one point.

The matters described as the background art are only for
enhancing an understanding of the background of the pres-
ent invention, and should not be taken as acknowledging that
they correspond to the prior art already known to those of
ordinary skill in the art.

SUMMARY

Embodiments are proposed to solve the problems and
provide a parallel cell based mobility production system
capable of responding to various customer needs by pro-
ducing vehicles of various types together when producing
vehicles, continuing productions and increasing production
without shutdown or separate construction even in the event
of an abnormal situation during the process, securing flex-
ibility by setting the operation of each cell individually,
rapidly changing production facilities according to rapid
changes in product cycles, and installing and operating in
factories inside buildings in downtown rather than outside
factories.

In order to achieve the object above, an embodiment
parallel cell based mobility production system is a parallel
cell based mobility production system for producing
vehicles of various types with one production system,
including a serial production line which is composed of one
or more cells arranged in series, and through which vehicles
of various types are sequentially passed to be processed, a
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parallel production line which is composed of a plurality of
sublines arranged in parallel, each subline provided with a
plurality of cells arranged in series and matched for each
vehicle type, and in which the vehicle passing through the
serial production line is fed to a corresponding subline for
each vehicle type, and an inspection line in which the
vehicle of various types passing through the parallel pro-
duction line are sequentially fed.

The serial production line may perform a pre-task and a
chassis installation process.

The serial production line may be composed of a plurality
of cells arranged in series, and each cell performs a pre-task
and a chassis installation process in sequence.

The serial production line may be composed of sequen-
tially arranged pre-task cell, chassis alignment task cell,
drive module installation cell, and chassis mounting cell,
and vehicles of various types may sequentially pass through
each cell and be processed.

A plurality of cells to which a unique task is assigned may
be serially arranged in the sublines of the parallel production
line, and the plurality of sublines may share a corresponding
cell for a certain task.

The sublines of the parallel production line may be
composed of sequentially arranged indoor and outdoor trim
task cell, optional part mounting cell, bumper mounting cell,
wheel mounting cell, and door mounting cell, and a vehicle
of type corresponding to the subline may sequentially pass
through each cell and be processed.

The optional part mounting cell, wheel mounting cell, and
door mounting cell of the subline may be provided in a
smaller number than a total number of the sublines, and each
subline may share the optional part mounting cell, the wheel
mounting cell, and the door mounting cell with each other.

The indoor and outdoor trim task cell may be composed
of sequentially arranged first cell, second cell, and third cell,
and the first cell may perform one or more of vehicle wiring
installation, seat belt installation, and roof rack installation.

The indoor and outdoor trim task cell may be composed
of sequentially arranged first cell, second cell, and third cell,
and the second cell may perform one or more of crash pad
installation, headlining installation, and washer liquid res-
ervoir installation.

The indoor and outdoor trim task cell may be composed
of sequentially arranged first cell, second cell, and third cell,
and the third cell may perform one or more of indoor trim
installation, indoor console installation, air conditioning
duct installation, and floor carpet installation.

The optional part mounting cell may perform one or more
of sheet installation, glass installation, and FEM installation.

The bumper mounting cell may perform one or more of
bumper installation, pedal installation, wiper installation,
and wiring installation.

The wheel mounting cell may perform one or more of
wheel installation, tire installation, and undercover installa-
tion.

The serial production line and the inspection line may be
provided on both sides, respectively, and the parallel pro-
duction line may be provided between the serial production
line and the inspection line.

The plurality of sublines of the parallel production line
may be continuously arranged in a vertical direction and a
vehicle of type with a large number of productions may pass
through the subline arranged at a top.

According to an embodiment parallel cell based mobility
production system, it is possible to respond to various
customer needs by producing vehicles of various types
together when producing vehicles, to continue productions
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and increase production without shutdown or separate con-
struction even in the event of an abnormal situation during
the process, to secure flexibility by setting the operation of
each cell individually, to rapidly change production facilities
according to rapid changes in product cycles, and to install
and operate in factories inside buildings in downtown rather
than outside factories.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a configuration diagram of a parallel cell based
mobility production system according to an embodiment;

FIG. 2 is a diagram showing a passive cell of a parallel
cell based mobility production system according to an
embodiment;

FIG. 3 is a diagram showing an automatic cell of a parallel
cell based mobility production system according to an
embodiment; and

FIGS. 4 to 5 are diagrams showing an operation method
of a parallel cell based mobility production system accord-
ing to an embodiment.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

Embodiments are related to a parallel cell based mobility
production system capable of responding to various cus-
tomer needs by producing vehicles of various types together
when producing vehicles, continuing productions and
increasing production without shutdown or separate con-
struction even in the event of an abnormal situation during
the process, securing flexibility by setting the operation of
each cell individually, rapidly changing production facilities
according to rapid changes in product cycles, and installing
and operating in factories inside buildings in downtown
rather than outside factories.

FIG. 1 is a configuration diagram of a parallel cell based
mobility production system according to an embodiment,
FIG. 2 is a diagram showing a passive cell of a parallel cell
based mobility production system according to an embodi-
ment, FIG. 3 is a diagram showing an automatic cell of a
parallel cell based mobility production system according to
an embodiment, and FIGS. 4 to 5 are diagrams showing an
operation method of a parallel cell based mobility produc-
tion system according to an embodiment.

FIG. 1 is a configuration diagram of a parallel cell based
mobility production system according to an embodiment.
The parallel cell based mobility production system accord-
ing to an embodiment is a parallel cell based mobility
production system capable of producing various vehicle
models through a single production system. The system
includes a serial production line 100 which is composed of
one or more cells arranged in series, and through which
vehicles of various types sequentially pass to be processed,
a parallel production line 300 which is composed of a
plurality of sublines arranged in parallel, each subline pro-
vided with a plurality of cells arranged in series and matched
for each vehicle type, and in which the vehicle passing
through the serial production line is fed to a corresponding
subline for each vehicle type, and an inspection line 500 in
which the vehicle of various types passing through the
parallel production line are sequentially fed.

The vehicle production process is very complex and
sequential. In the case of an embodiment, this is simplified
into a serial production line 100, a parallel production line
300, and an inspection line 500. In addition, the serial
production line 100 is an integrated series of common
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production processes, and is composed of processes in
which the change in task is not large even though the vehicle
types are different.

In addition, the parallel production line 300 is composed
of a plurality of sublines 300 and each subline is arranged in
parallel between the serial production line 100 and the
inspection line 500. Also, each subline is responsible for the
production of vehicles of different types.

Lastly, the inspection line 500 is a serial line through
which all vehicle types commonly pass by performing
sequential inspection on all vehicles.

Specifically, an embodiment parallel cell based mobility
production system is intended to enable the production of
vehicles of various types in one place. When the types of
vehicles to be produced are various, there may be a differ-
ence in the installation order for each vehicle type. Further,
even if the same type of task is performed, there may be a
difference in the amount of task. Still further, the difference
in optional parts may be large between vehicles, and there
may be cases where a customer has ordered a separate
special order. Thus, it is difficult to correspond with the
conventional conveyor production system.

To this end, an embodiment proposes a parallel cell based
mobility production system capable of producing various
vehicle types through one production system. First, the serial
production line 100 is composed of one or more cells
arranged in series, and allows vehicles of various types to
sequentially pass through so that the production operation is
performed.

Further, the parallel production line 300 is composed of a
plurality of sublines 300 arranged in parallel. Each subline
300 is provided with a plurality of cells arranged in series.
In addition, each vehicle passing through the serial produc-
tion line 100 is matched to a subline for each vehicle type,
so that the vehicle passing through the serial production line
100 is fed to a corresponding subline for each vehicle type.

Still further, in the inspection line 500, the vehicles of
various types that have passed through the parallel produc-
tion line 300 are sequentially is fed, so that inspection and
testing are sequentially performed.

First, the serial production line 100 may perform pre-task
and chassis installation process. Specifically, the serial pro-
duction line 100 is composed of a plurality of cells arranged
in series, and each cell may perform pre-task and chassis
installation process sequentially.

The serial production line 100 is composed of sequen-
tially arranged pre-task cell 110, chassis alignment task cell
120, drive module installation cell 130, and chassis mount-
ing cell 140, and the vehicles of various types sequentially
pass through each cell so that operation may be performed.

For example, in the pre-task cell 110, a vehicle body is
supplied and a pre-task process may be performed before
chassis task. This may be a manual cell in which manual task
is performed, and operations such as sunroof, engine room
task, wiring input, etc. are performed. It is represented by
Sun Trim in the drawing.

In the case of the chassis alignment task cell 120, it is
represented by CM Manual 1 in the drawing, and operations
such as a brake tube, EPCU, alignment task before decking,
etc., are performed.

In the case of the drive module installation cell 130, it is
represented by CM Auto in the drawing, and PE module and
high voltage battery mounting are performed.

In the case of the chassis mounting cell 140, it is repre-
sented by CM Manual 2 in the drawing, and a wheel speed
sensor, wheel guard, brake hose, etc., are installed.
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After such a series of processes are sequentially per-
formed for all vehicles, they are fed on the corresponding
sublines for each vehicle type. In particular, by arranging the
chassis mounting cell 140 on the serial production line 100,
efficiency can be maintained since similar chassis operation
is performed in different vehicle types. The parallel produc-
tion line 300 can continuously configure trim lines for each
vehicle type, so that production flexibility can be secured.

In the subline 300 of the parallel production line 300, a
plurality of cells to which a unique task is assigned are
serially arranged, and a plurality of sublines may share a
corresponding cell for a certain task.

That is, the subline 300 of the parallel production line 300
is composed of sequentially arranged indoor and outdoor
trim task cell, optional part mounting cell, bumper mounting
cell, wheel mounting cell, and door mounting cell. A vehicle
of the type corresponding to the subline may sequentially
pass through each cell and the operation may be performed.

In addition, the number of optional part mounting cell,
wheel mounting cell, and door mounting cell of the subline
is provided in a smaller number than the total number of the
sublines, so that each subline can share the optional part
mounting cell, the wheel the mounting cell, and the door
mounting cell with each other.

In addition, the indoor and outdoor trim task cell 310, 320,
and 330 is composed of sequentially arranged first cell 310,
second cell 320, and third cell 330. The first cell 310 is
represented by manually T in the drawing, it can perform
one or more of vehicle wiring installation, seat belt instal-
lation, and roof rack installation.

The indoor and outdoor trim task cell is composed of the
sequentially arranged first cell, second cell, and third cell.
The second cell 320 is represented by as TA in the drawing,
and can perform one or more of crash pad installation,
headlining installation, and washer liquid reservoir installa-
tion.

The indoor and outdoor trim task cell is composed of the
sequentially arranged first cell, second cell, and third cell
arranged in sequence. The third cell 330 is represented by F1
Manual in the drawing, and can perform one or more of
indoor trim installation, indoor console installation, air con-
ditioning duct installation, and floor carpet installation.

In addition, the optional part mounting cell 340 is repre-
sented by FA1 in the drawing, and may perform one or more
of sheet installation, glass installation, and FEM installation.

The bumper mounting cell 350 is represented by F2
Manual in the drawing, and may perform one or more of
bumper installation, pedal installation, wiper installation,
and wiring installation.

The wheel mounting cell 360 is represented by FA2 in the
drawing, and may perform one or more of wheel installation,
tire installation, and undercover installation.

The door mounting cell 370 is represented by F3 Manual
in the drawing, and in the cell a door and a weather strip are
installed.

Each vehicle is assigned to a corresponding subline for
each vehicle type, moves along the subline in which various
parts are mounted. In addition, vehicles discharged from the
sublines are sequentially introduced into the inspection line
500 to undergo various inspections and tests.

Meanwhile, as shown in drawings, the serial production
line and the inspection line may be provided on both sides,
respectively, and the parallel production line may be pro-
vided between the serial production line and the inspection
line. In addition, the plurality of sublines of the parallel
production line is continuously arranged in a vertical direc-
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tion, and a vehicle type having a large number of produc-
tions may pass through the subline aligned above.

FIGS. 4 to 5 are diagrams showing an operation method
of a parallel cell based mobility production system accord-
ing to an embodiment. As shown in FIG. 4, the vehicle with
the largest number of productions, for example, small-sized
cars, may be produced through the subline 300 located at a
highest level. Accordingly, the vehicle with the largest
number of productions can be produced the fastest by
forming a moving trajectory as close as possible to a straight
line.

FIG. 5 shows that FA1 cell is shared, and as shown in FIG.
5, different sublines 300 and 300" share the optional part
mounting cell located in the middle so that efficient produc-
tion can be performed. For example, in the case of a cell that
does not vary by vehicle type or is in charge of a relatively
fast process, such as the optional part mounting cell, mul-
tiple sublines share the cell, thereby reducing production
cost and increasing space utilization.

In the illustrated embodiment, the number (2 to 3) of the
optional part mounting cell, wheel mounting cell, and door
mounting cell of the subline is less than the total number (4)
of sublines, and each subline can share the optional part
mounting cell, the wheel mounting cell, and the door mount-
ing cell with each other.

In addition, in the case of vehicles with relatively fast
production flows such as small-sized cars, the subline 300
having the shortest moving distance is used, and in the case
of large-sized cars, since the number of productions is small,
the subline 300' located below is used. Accordingly, various
vehicle types can be produced together, and efficiency can be
increased by dualizing the production path when producing
vehicles of various types together.

On the other hand, these cells can be divided into a
manual cell in which a manual operation is performed and
an automatic cell in which automatic assemblies are per-
formed by a robot. FIG. 2 shows an embodiment of the
manual cell, and FIG. 3 shows an embodiment of the
automatic cell.

In addition, each cell can be easily moved within a
factory, so production efficiency can be increased by effi-
cient cell relocation. If maintenance or replacement of a
specific subline is required, there is an advantage that
production can be continuously performed without interrup-
tion by adding an extra subline and performing maintenance.

According to an embodiment parallel cell based mobility
production system, it is possible to respond to various
customer needs by producing vehicles of various types
together when producing vehicles. Further, it is possible to
continue productions and increase production without shut-
down or separate construction even in the event of an
abnormal situation during the process. Still further, it is
possible to secure flexibility by setting the operation of each
cell individually. Still further, it is possible to rapidly change
production facilities according to rapid changes in product
cycles, and to install and operate in factories inside buildings
in downtown rather than outside factories.

Although shown and described in relation to specific
embodiments of the present invention, it will be obvious to
a person of ordinary knowledge in the art that the present
invention can be variously improved and changed within the
scope of the technical spirit of the present invention pro-
vided by the following claims.

What is claimed is:

1. A parallel cell based mobility production system for
producing vehicles of various types with one production
system, the system comprising:
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a serial production line composed of a plurality of cells
arranged in series, and through which the vehicles of
various types are sequentially passed to be processed;

a parallel production line composed of a plurality of
sublines arranged in parallel, each subline provided
with the plurality of cells arranged in series and
matched for each vehicle type, and in which a vehicle
passing through the serial production line is fed to a
corresponding subline for each vehicle type; and

an inspection line in which the vehicles of various types
passing through the parallel production line are sequen-
tially fed,

wherein the sublines of the parallel production line are
composed of an indoor and outdoor trim task cell, an
optional part mounting cell, a bumper mounting cell, a
wheel mounting cell, and a door mounting cell, which
are serially arranged, and

wherein a vehicle of a type corresponding to the subline
sequentially passes through each cell and is processed.

2. The system according to claim 1, wherein the serial
production line performs a pre-task and a chassis installation
process.

3. The system according to claim 1, wherein each cell
performs a pre-task and a chassis installation process in an
order corresponding to the cell.

4. The system according to claim 1, wherein the serial
production line is composed of a pre-task cell, a chassis
alignment task cell, a drive module installation cell, and a
chassis mounting cell, which are sequentially arranged.

5. The system according claim 1, wherein the indoor and
outdoor trim task cell is composed of a first cell, a second
cell, and a third cell, which are sequentially arranged, and
wherein the first cell performs one or more of a vehicle
wiring installation, a seat belt installation, or a roof rack
installation.

6. The system according claim 1, wherein the indoor and
outdoor trim task cell is composed of a first cell, a second
cell, and a third cell, which are sequentially arranged, and
wherein the second cell performs one or more of a crash pad
installation, a headlining installation, or a washer liquid
reservoir installation.

7. The system according claim 1, wherein the indoor and
outdoor trim task cell is composed of a first cell, a second
cell, and a third cell, which are sequentially arranged, and
wherein the third cell performs one or more of an indoor trim
installation, an indoor console installation, an air condition-
ing duct installation, or a floor carpet installation.

8. The system according claim 1, wherein the optional
part mounting cell performs one or more of a sheet instal-
lation, a glass installation, or a front electronic module
(FEM) installation.
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9. The system according claim 1, wherein the bumper
mounting cell performs one or more of a bumper installa-
tion, a pedal installation, a wiper installation, or a wiring
installation.

10. The system according claim 1, wherein the wheel
mounting cell performs one or more of a wheel installation,
a tire installation, or an undercover installation.

11. The system according to claim 1, wherein the parallel
production line is provided between the serial production
line and the inspection line.

12. The system according to claim 1, wherein the plurality
of sublines of the parallel production line is continuously
arranged in a vertical direction and the more vehicles are
produced, the more the subline is disposed at a top.

13. A parallel cell based mobility production system for
producing vehicles of various types with one production
system, the system comprising:

a serial production line composed of a plurality of cells
arranged in series, and through which the vehicles of
various types are sequentially passed to be processed,
each cell performing a pre-task and a chassis installa-
tion process in an order corresponding to the cell;

a parallel production line composed of a plurality of
sublines arranged in parallel, each subline provided
with the plurality of cells arranged in series and
matched for each vehicle type, and in which a vehicle
passing through the serial production line is fed to a
corresponding subline for each vehicle type; and

an inspection line in which the vehicles of various types
passing through the parallel production line are sequen-
tially fed,

wherein the sublines of the parallel production line are
composed of an indoor and outdoor trim task cell, an
optional part mounting cell, a bumper mounting cell, a
wheel mounting cell, and a door mounting cell, which
are sequentially arranged, and

wherein a vehicle of type corresponding to the subline
sequentially passes through each cell and is processed.

14. The system according to claim 13, wherein the serial
production line is composed of a pre-task cell, a chassis
alignment task cell, a drive module installation cell, and a
chassis mounting cell, which are sequentially arranged, and
wherein the vehicles of various types sequentially pass
through each cell and are processed.

15. The system according to claim 13, wherein the parallel
production line is provided between the serial production
line and the inspection line.

16. The system according to claim 13, wherein the plu-
rality of sublines of the parallel production line is continu-
ously arranged in a vertical direction and the more vehicles
are produced, the more the subline is disposed at a top.
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