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BACKGROUND 

(a) Field 

[0002] The present disclosure relates to an automated system for mounting an 

assembly component for a vehicle.  More particularly, the present disclosure relates to 

an automated system for automatically mounting a front-end module for a vehicle to a 

front portion of a vehicle body.   

(b) Description of the Related Art 

[0003] In general, during an assembly process among various production 

processes for a vehicle, a plurality of assembly components, such as an engine, a 

transmission, a suspension, a front-end module (FEM), and the like, are assembled to a 

vehicle body.   

[0004] The front-end module (FEM) is mounted to a front portion of the vehicle 

body.  The FEM is provided in the form of a module in which a bumper beam, a radiator, 

and a headlamp are mounted on a FEM carrier.   
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[0005] Conventionally, the FEM may be mounted on a front portion of the 

vehicle body by using a mounting jig, and it is difficult to manage the gap and the step 

difference between the head lamp and the fender panel, due to the assembly error of the 

head lamp and the assembly error of the fender apron.   

[0006] Therefore, conventionally, the front-end module to which the head lamp 

is not mounted is first mounted on the front portion of the vehicle body, and then the head 

lamp is manually mounted to the front-end module in a subsequent process.   

[0007] The above information disclosed in this Background section is only for 

enhancement of understanding of the background of the disclosure, and therefore it may 

contain information that does not form the prior art that is already known in this country 

to a person of ordinary skill in the art.   

SUMMARY 

[0008] The present disclosure provides an automated system for mounting a 

front-end module for a vehicle, that is capable of minimizing the assembly deviation of 

the headlamp with respect to the vehicle body, by mounting a front-end module 

assembled with the headlamp to a vehicle body.   

[0009] In addition, the present disclosure provides an automated system for 

mounting a front-end module for a vehicle capable of automatically mounting multiple 

types of front-end modules to vehicle bodies of multiple types of vehicles.   

[0010] An automated system for mounting a front-end module (FEM) for a 

vehicle according to an embodiment is to mount the front-end module (FEM), including 

a first headlamp assembly and a second headlamp assembly assembled to both sides of a 

carrier body, to a FEM installation portion of a vehicle body, and the automated system 
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includes a FEM gripper mounted on an arm of a first handling robot, a vision sensor 

mounted on an arm of a second handling robot through a mounting bracket and configured 

to vision-photograph a first reference portion formed on the vehicle body and a first 

vehicle body coupling hole formed on the first headlamp assembly and vision-photograph 

a formed on the vehicle body second a second vehicle body coupling hole formed on 

reference portion and the second headlamp assembly, while the front-end module is 

loaded on the FEM installation portion by the FEM gripper, and a controller configured 

to analyze vision data obtained from the vision sensor and apply a position control signal 

to the first handling robot.   

[0011] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the first reference portion may include a first 

reference hole formed on a first fender portion of the vehicle body. 

[0012] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the second reference portion may include a second 

reference hole formed on a second fender portion of the vehicle body.   

[0013] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the controller may be configured to, based on the 

vision data, calculate a first distance value in a vehicle width direction between a first 

center line passing through a center of the first reference hole and a second center line 

passing through a center of the first vehicle body coupling hole.   

[0014] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the controller may be configured to calculate a 

second distance value in the vehicle width direction between a third center line passing 
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through a center of the second reference hole and a fourth center line passing through a 

center of the second vehicle body coupling hole. 

[0015] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the controller may be configured to calculate an 

average value of the first distance value and the second distance value.   

[0016] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the controller may be configured to convert the 

average value to the position control signal.   

[0017] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the vision sensor may be configured to vision-

photograph the FEM installation portion of the vehicle body, and output the vision data 

to the controller.   

[0018] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the vision sensor may be configured to vision-

photograph the FEM installation portion of the vehicle body, and output the vision data 

to the controller.   

[0019] In addition, an automated system for mounting a front-end module for a 

vehicle according to an embodiment may further include at least one bolt runner installed 

on the mounting bracket.   

[0020] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the at least one bolt runner may include, a first 

bolt runner fixed on the mounting bracket and disposed in a vehicle length direction, and 

a second bolt runner installed on the mounting bracket to be movable in a vertical 
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direction, and disposed along the vehicle length direction.   

[0021] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the FEM gripper may include a jig frame mounted 

on the arm of the first handling robot, at least one upper clamper installed on the jig frame 

and configured to clamp an upper portion of the front-end module, at least one lower 

clamper installed on the jig frame and configured to clamp a lower portion of the front-

end module, and at least one pusher installed on the jig frame and configured to pressurize 

a front portion of the front-end module.   

[0022] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the FEM gripper may further include at least one 

guide pin installed on the jig frame and configured to be inserted into at least one guide 

hole provided on the front-end module.   

[0023] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the at least one upper clamper may be installed to 

be rotatable in a vertical direction by a first driving portion, and may be movable in a 

vehicle length direction by a second driving portion.   

[0024] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the at least one lower clamper may be movable in 

a vertical direction by a third driving portion.   

[0025] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the at least one pusher may be movable in a vehicle 

width direction by a fourth driving portion.   

[0026] In addition, in an automated system for mounting a front-end module for 
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a vehicle according to an embodiment, the at least one pusher may include a cylinder 

member disposed in a vehicle length direction, a push rod coupled to the cylinder member 

to be movable back and forth in the vehicle length direction, a push spring installed in an 

interior of the cylinder member to elastically support the push rod, and a push pad 

installed on a front end portion of the push rod.   

[0027] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an  embodiment, the at least one guide pin may be installed to be 

movable back and forth in a vehicle length direction by a fifth driving portion, movable 

in a vehicle width direction by a sixth driving portion, and movable in a vertical direction 

by a seventh driving portion.   

[0028] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the at least one guide pin may include a pin rod 

portion disposed in a vehicle length direction, and a plurality of hole insertion portions 

formed at a front end portion of the pin rod portion, in multiple stages having different 

diameters.   

[0029] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the FEM gripper may further include, an 

attachment member coupled to the at least one lower clamper and configured to support 

the lower portion of the front-end module, and a detecting sensor installed on the at least 

one lower clamper and configured to detect a position of the attachment member.   

[0030] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the attachment member may include at least one 

attachment rod installed on the at least one lower clamper to be movable in a vertical 
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direction through a holding bracket, an attachment pad coupled to an upper end portion 

of the attachment rod, and an attachment spring installed on the attachment rod.   

[0031] In addition, in an automated system for mounting a front-end module for 

a vehicle according to an embodiment, the detecting sensor may be installed on the 

holding bracket to correspond to the attachment rod.   

[0032] According to embodiments of the present disclosure, by automatically 

adjusting assembly positions of a first headlamp assembly and a second headlamp 

assembly mounted on a front-end module to a vehicle body, the front-end module may be 

automatically mounted on the vehicle body, and the assembly productivity of front-end 

module may be further improved.   

[0033] Other effects that may be obtained or are predicted by an embodiment 

will be explicitly or implicitly described in a detailed description of the present disclosure.  

That is, various effects that are predicted according to an embodiment will be described 

in the following detailed description.   

BRIEF DESCRIPTION OF THE DRAWINGS 

[0034] The drawings are intended to be used as references for describing the 

embodiments of the present disclosure, and the accompanying drawings should not be 

construed as limiting the technical spirit of the present disclosure.   

[0035] FIG. 1 schematically illustrates an automated system for mounting a 

front-end module for a vehicle according to an  embodiment.   

[0036] FIG. 2 schematically illustrates a front-end module applied to an 

embodiment.   

[0037] FIG. 3 schematically illustrates a first headlamp assembly and a second 
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headlamp assembly of a front-end module applied to an embodiment.   

[0038] FIG. 4 schematically illustrates a vehicle body applied to an embodiment.   

[0039] FIG. 5 and FIG. 6 are perspective views that illustrate an FEM gripper 

applied to an automated system for mounting a front-end module for a vehicle according 

to an embodiment.   

[0040] FIG. 7 is a perspective view that illustrates a upper clamper portion of 

an FEM gripper applied to an automated system for mounting a front-end module for a 

vehicle according to an embodiment.   

[0041] FIG. 8 is a perspective view that illustrates a lower clamper portion of 

an FEM gripper applied to an automated system for mounting a front-end module for a 

vehicle according to an embodiment.   

[0042] FIG. 9 is a perspective view that illustrates an attachment member and a 

detecting sensor portion of an FEM gripper applied to an automated system for mounting 

a front-end module for a vehicle according to an embodiment.   

[0043] FIG. 10 is a perspective view that illustrates a pusher portion of an FEM 

gripper applied to an automated system for mounting a front-end module for a vehicle 

according to an embodiment.   

[0044] FIG. 11 is a cross-sectional view that illustrates a pusher portion of an 

FEM gripper applied to an automated system for mounting a front-end module for a 

vehicle according to an embodiment.   

[0045] FIG. 12 and FIG. 13 are perspective views that illustrate a guide pin 

portion of an FEM gripper applied to an automated system for mounting a front-end 

module for a vehicle according to an embodiment.   
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[0046] FIG. 14 illustrates a vision sensor and a bolt runner portion applied to an 

automated system for mounting a front-end module for a vehicle according to an 

embodiment.   

[0047] FIG. 15 illustrates an operation of a vision sensor and a controller applied 

to an automated system for mounting a front-end module for a vehicle according to an 

embodiment.   

[0048] It should be understood that the above-referenced drawings are not 

necessarily to scale, presenting a somewhat simplified representation of various preferred 

features illustrative of the basic principles of the disclosure.  The specific design features 

of the present disclosure, including, for example, specific dimensions, orientations, 

locations, and shapes, will be determined in part by the particular intended application 

and use environment.   

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0049] The present disclosure will be described more fully hereinafter with 

reference to the accompanying drawings, in which embodiments of the disclosure are 

shown.  As those skilled in the art would realize, the described embodiments may be 

modified in various different ways, all without departing from the spirit or scope of the 

present disclosure.   

[0050] The terminology used herein is for the purpose of describing specific 

examples only and is not intended to be limiting of the disclosure.  As used herein, the 

singular forms are intended to include the plural forms as well, unless the context clearly 

indicates otherwise.  As used herein, the term "comprises" and/or "comprising" refers to 

the presence of specified features, integers, steps, acts, elements and/or components, but 
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it should also be understood that it does not exclude a presence or an addition of one or 

more other features, integers, steps, acts, components, and/or groups thereof.  The term 

"coupled" denotes a physical relationship between two components in which components 

are directly connected to each other or indirectly through one or more intermediary 

components.   

[0051] As used herein, the term “and/or” includes any one or all combinations 

of one or more related items.  In addition, the term “operably connected” or the like 

means at least two members are directly or indirectly connected with each other.  

However, two members that are operably connected with each other do not always rotate 

with the same rotational speed and in the same rotation direction.   

[0052] In addition, the terms “vehicle”, “of a vehicle”, “automobile”, or other 

similar terms used herein is intended to include a hydrogen power vehicle.  The 

hydrogen power vehicle covers various vehicles such as passenger vehicles including 

sports cars, sport utility vehicles (SUVs), buses, trucks, commercial vehicles, and the like.   

[0053] Hereinafter, an example of the present disclosure is described in detail 

with reference to the accompanying drawing.   

[0054] FIG. 1 schematically illustrates an automated system for mounting a 

front-end module for a vehicle according to an embodiment.   

[0055] Referring to FIG. 1, an automated system 100 for mounting a front-end 

module for a vehicle according to an embodiment may be applied to an assembly process 

for mounting assembly components for a vehicle to a vehicle body 1, in a vehicle 

production factory.   

[0056] Furthermore, the automated system 100 for mounting a front-end module 
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for a vehicle according to an embodiment may be applied to a process for mounting a 

front-end module (FEM) 10 to a front portion of the vehicle body 1, in the assembly 

process.   

[0057] FIG. 2 schematically illustrates a front-end module applied to an 

embodiment.   

[0058] Referring to FIG. 1 and FIG. 2, the front-end module 10 applied to an 

embodiment includes a carrier body 11 and a plurality of FEM component parts mounted 

on the carrier body 11.   

[0059] In an example, the plurality of FEM component parts may include a front 

bumper beam 12, a radiator 13, a first headlamp assembly 14, and a second headlamp 

assembly 15.   

[0060] Here, the carrier body 11 may be fastened to the front portion of the 

vehicle body 1 by a fastening member including a bolt.  A bumper bracket 21 configured 

to mount the front bumper beam 12 is installed on the carrier body 11.  The bumper 

bracket 21 includes at least one first guide hole 23.   

[0061] Furthermore, the first headlamp assembly 14 and the second headlamp 

assembly 15 are respectively mounted on both upper sides of the carrier body 11.  The 

first headlamp assembly 14 and the second headlamp assembly 15 may be fastened to the 

front portion of the vehicle body 1.   

[0062] FIG. 3 schematically illustrates a first headlamp assembly and a second 

headlamp assembly of a front-end module applied to an embodiment.   

[0063] Referring to FIG. 3, in the front-end module 10, the first headlamp 

assembly 14 includes a first vehicle body coupling portion 16 to be fastened to the front 
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portion of the vehicle body 1.  A first vehicle body coupling hole 17 is formed on the 

first vehicle body coupling portion 16.   

[0064] In addition, in the front-end module 10, the second headlamp assembly 

15 includes a second vehicle body coupling portion 18 to be fastened to the front portion 

of the vehicle body 1.  A second vehicle body coupling hole 19 is formed on the second 

vehicle body coupling portion 18.   

[0065] FIG. 4 schematically illustrates a vehicle body applied to an embodiment.   

[0066] Referring to FIG. 1 to FIG. 4, the vehicle body 1 applied to an 

embodiment includes a FEM installation portion 5 provided at a front portion of each side 

member 3.  In addition, the vehicle body 1 includes a first fender portion 7 and a second 

fender portion 9 that respectively extend upward from the front portion of the side 

member 3.   

[0067] The FEM installation portion 5 includes at least one FEM coupling hole 

6a and at least one second guide hole 6b.  Here, the at least one second guide hole 6b 

may be connected to the at least one first guide hole 23 of the bumper bracket 21.   

[0068] The first vehicle body coupling portion 16 of the first headlamp assembly 

14 is fastened to the first fender portion 7 through the first vehicle body coupling hole 17.  

In addition, the second vehicle body coupling portion 18 of the second headlamp 

assembly 15 is fastened to the second fender portion 9 through the second vehicle body 

coupling hole 19.   

[0069] Furthermore, the first fender portion 7 includes a first reference portion 

25 which serves a mounting reference point for the first headlamp assembly 14.  In an 

example, the first reference portion 25 may include a first reference hole 26.   
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[0070] In addition, the second fender portion 9 includes a second reference 

portion 27 which serves as a mounting reference point for the second headlamp assembly 

15.  In an example, the second reference portion 27 may include a second reference hole 

28.   

[0071] Referring to FIG. 1 to FIG. 4, the automated system 100 for mounting a 

front-end module for a vehicle according to an embodiment is configured to automatically 

mount the front-end module 10 to the FEM installation portion 5 of the vehicle body 1.   

[0072] In this disclosure, a vehicle length direction (back and forth direction), a 

vehicle width direction, and a vertical direction may be taken as reference directions in 

describing constituent elements of the disclosure.   

[0073] In this specification, “upper end portion”, “upper portion”, “upper end”, 

or “upper portion surface” of a component indicates end portion, portion, end, or surface 

of the component that is relatively positioned higher in the drawing, and “lower end 

portion”, “lower portion”, “lower end”, or “lower portion surface” of a component 

indicates end portion, portion, end, or surface of the component that is relatively 

positioned lower in the drawing.   

[0074] In addition, in this specification, “end” (for example, one end, another 

end, or the like) of a component indicates an end of the component in any direction, and 

“end portion” (for example, one end portion, another end portion, or the like) of a 

component indicates a certain part of the component including the end.   

[0075] The automated system 100 for mounting a front-end module for a vehicle 

according to an embodiment is structured to minimize the assembly deviation of the first 

headlamp assembly 14 and the second headlamp assembly 15 that are respectively 
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assembled to the first fender portion 7 of the vehicle body 1 and the second fender portion 

9.   

[0076] In addition, an embodiment provides the automated system 100 for 

mounting a front-end module for a vehicle capable of mounting the front-end module 10 

for multiple types of vehicles to the FEM installation portion 5 of the vehicle body 1.   

[0077] For such a purpose, the automated system 100 for mounting a front-end 

module for a vehicle according to an embodiment includes a FEM gripper 30, a vision 

sensor 81, at least one bolt runner 85, and a controller 90.   

[0078] In an embodiment, the FEM gripper 30 is configured to grip the front-

end module 10 loaded on a pallet 31.  In addition, the FEM gripper 30 is configured to 

load the front-end module 10 on the FEM installation portion 5 of the vehicle body 1.   

[0079] Here, the pallet 31 is installed on a bottom surface of a process work area.  

The pallet 31 is configured to support the front-end module 10.   

[0080] The FEM gripper 30 is mounted on an arm of a first handling robot 33.  

The first handling robot 33 is installed on the bottom surface of the process work area, 

and may include a multi-joint robot known to a person of an ordinary skill.  The first 

handling robot 33 is capable of moving the FEM gripper 30 along a preset teaching path.   

[0081] FIG. 5 and FIG. 6 are perspective views that illustrate an FEM gripper 

applied to an automated system for mounting a front-end module for a vehicle according 

to an embodiment.   

[0082] Referring to FIG. 1 to FIG. 6, the FEM gripper 30 according to an 

embodiment includes a jig frame 35, at least one upper clamper 37, at least one lower 

clamper 39, an attachment member 41, a detecting sensor 43, at least one pusher 45, and 
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at least one guide pin 47.   

[0083] The jig frame 35 is mounted on the first handling robot 33.   

[0084] The at least one upper clamper 37 is configured to clamp an upper 

portion of the front-end module 10.  The at least one upper clamper 37 is installed on an 

upper portion of the jig frame 35.   

[0085] FIG. 7 is a perspective view that illustrates an upper clamper portion of 

an FEM gripper applied to an automated system for mounting a front-end module for a 

vehicle according to an embodiment.   

[0086] Referring to FIG. 7, the at least one upper clamper 37 according to an 

embodiment may be provided to each of a pair of first moving blocks 38, in a plural 

quantity.   

[0087] The plurality of upper clampers 37 may be installed on each of the pair 

of first moving blocks 38 to be rotatable in the vertical direction by a first driving portion 

40.  The first driving portion 40 is installed on each of the pair of first moving blocks 

38.  The first driving portion 40 is operably connected to each of the plurality of upper 

clampers 37.  The first driving portion 40 may include an operation cylinder or servo-

motor known to a person of an ordinary skill.   

[0088] Furthermore, each of the pair of first moving blocks 38 provided with 

the plurality of upper clampers 37 may move in the vehicle length direction by a second 

driving portion 42.  The second driving portion 42 is installed on the upper portion of 

the jig frame 35.  The second driving portion 42 is operably connected to each of the 

pair of first moving blocks 38.  The second driving portion 42 may include an operation 

cylinder or servo-motor known to a person of an ordinary skill.   
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[0089] Here, each of the pair of first moving blocks 38 is slidably coupled with 

a plurality of first guide rails 44 disposed on the upper portion of the jig frame 35 along 

the vehicle length direction.  Each of the pair of first moving blocks 38 may move back 

and forth in the vehicle length direction along the plurality of first guide rails 44 by the 

second driving portion 42.   

[0090] Referring to FIG. 1 to FIG. 6, the at least one lower clamper 39 according 

to an embodiment is configured to clamp a lower portion of the front-end module 10.  

The at least one lower clamper 39 is installed on a lower portion of the jig frame 35.   

[0091] FIG. 8 is a perspective view that illustrates a lower clamper portion of 

an FEM gripper applied to an automated system for mounting a front-end module for a 

vehicle according to an embodiment.   

[0092] Referring to FIG. 8, in an example, the at least one lower clamper 39 

according to an embodiment may be provided as a pair to a clamper bracket 46.   

[0093] A pair of lower clampers 39 installed on the clamper bracket 46 may 

move in the vertical direction by a third driving portion 48.  The third driving portion 48 

is installed on the lower portion of the jig frame 35.  The third driving portion 48 is 

operably connected to the clamper bracket 46.  The third driving portion 48 may include 

an operation cylinder or servo-motor known to a person of an ordinary skill.   

[0094] Here, the clamper bracket 46 is slidably coupled with a plurality of 

second guide rails 49 disposed on the lower portion of the jig frame 35 along the vertical 

direction.  The clamper bracket 46 may move in the vertical direction along the plurality 

of second guide rails 49 by the third driving portion 48.   

[0095] Referring to FIG. 1 to FIG. 6, the attachment member 41 according to an 
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embodiment is configured to support the lower portion of the front-end module 10 when 

clamping the lower portion of the front-end module 10 by the at least one lower clamper 

39.  The attachment member 41 is coupled to the at least one lower clamper 39.   

[0096] FIG. 9 is a perspective view that illustrates an attachment member and a 

detecting sensor portion of an FEM gripper applied to an automated system for mounting 

a front-end module for a vehicle according to an embodiment.   

[0097] Referring to FIG. 9, the attachment member 41 according to an 

embodiment includes at least one attachment rod 51, an attachment pad 53, and an 

attachment spring 55.   

[0098] In an example, the at least one attachment rod 51 is provided as a pair 

corresponding to the at least one lower clamper 39.  The pair of attachment rods 51 is 

installed on the at least one lower clamper 39 to be movable in the vertical direction 

through a holding bracket 52.   

[0099] The attachment pad 53 is provided as a rubber pad in the form of block 

configured to substantially support the lower portion of the front-end module 10.  The 

attachment pad 53 is coupled to upper end portions of the pair of attachment rods 51.   

[00100] In addition, the attachment spring 55 is configured to elastically support 

the pair of attachment rods 51.  The attachment spring 55 is installed on the pair of 

attachment rods 51.  Here, an upper end of the attachment spring 55 may support a lower 

portion of the attachment pad 53, and a lower end of the attachment spring 55 may support 

an upper portion of the holding bracket 52.   

[00101] Referring to FIG. 9, the detecting sensor 43 according to an embodiment 

is configured to detect a position of the attachment member 41.  The detecting sensor 43 
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is installed on the at least one lower clamper 39.   

[00102] The detecting sensor 43 is installed (e.g., fixed) on the holding bracket 

52 to correspond to one of the pair of attachment rods 51.  The detecting sensor 43 may 

include a position sensor known to a person of an ordinary skill.   

[00103] Here, the detecting sensor 43 is configured to detect a position of one of 

the pair of attachment rods 51, when the lower portion of the front-end module 10 is 

clamped by the at least one lower clamper 39.  In addition, the detecting sensor 43 is 

configured to output a detection signal to the controller 90 (refer to FIG. 1) described later 

in further detail.  The detection signal may be a clamping completion signal received by 

the controller 90.   

[00104] Referring to FIG. 1 to FIG. 6, the at least one pusher 45 according to an 

embodiment is configured to pressurize a front portion of the front-end module 10 when 

the at least one upper clamper 37 and the at least one lower clamper 39 clamp the upper 

and lower portions of the front-end module 10.   

[00105] That is, the at least one pusher 45 may pressurize and stably hold the 

front portion of the front-end module 10 at the clamping of the at least one upper clamper 

37 and the at least one lower clamper 39.  The at least one pusher 45 is installed between 

upper and lower portions of the jig frame 35.   

[00106] FIG. 10 is a perspective view that illustrates a pusher portion of an FEM 

gripper applied to an automated system for mounting a front-end module for a vehicle 

according to an embodiment.  FIG. 11 is a cross-sectional view that illustrates a pusher 

portion of an FEM gripper applied to an automated system for mounting a front-end 

module for a vehicle according to an embodiment.   
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[00107] Referring to FIG. 10 and FIG. 11, the at least one pusher 45 according to 

an embodiment is disposed along the vehicle length direction between upper and lower 

portions of the jig frame 35.  In an example, the at least one pusher 45 may be provided 

as a pair between upper and lower portions of the jig frame 35.   

[00108] Each of the pair of pushers 45 may be installed to be movable in the 

vehicle width direction by a fourth driving portion 57.  The fourth driving portion 57 is 

installed between upper and lower portions of the jig frame 35 to correspond to each of 

the pair of pushers 45.  The fourth driving portion 57 is operably connected to each of 

the pair of pushers 45.  The fourth driving portion 57 may include an operation cylinder 

or servo-motor known to a person of an ordinary skill.   

[00109] Here, each of the pair of pushers 45 is slidably coupled with a third guide 

rail 59 disposed along the vehicle width direction between upper and lower portions of 

the jig frame 35.  Each of the pair of pushers 45 may move in the vehicle width direction 

along the third guide rail 59 by the fourth driving portion 57.   

[00110] The at least one pusher 45 includes a cylinder member 61, a push rod 63, 

a push spring 65, and a push pad 67.   

[00111] The cylinder member 61 is coupled to a second moving block 62 coupled 

to the third guide rail 59, and disposed along the vehicle length direction.  The push rod 

63 is coupled to the cylinder member 61 to be movable in the vehicle length direction.   

[00112] The push spring 65 is installed in an interior of the cylinder member 61 

and configured to elastically support the push rod 63.  The push pad 67 is provided as a 

rubber pad in the form of block configured to substantially pressurize the front portion of 

the front-end module 10.  The push pad 67 is coupled to a front end portion of the push 
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rod 63.   

[00113] Referring to FIG. 1 to FIG. 6, the at least one guide pin 47 according to 

an embodiment is configured to align the front-end module 10 with a preset position of 

the pallet 31 when clamping the front-end module 10 loaded on the pallet 31 by the at 

least one upper clamper 37 and the at least one lower clamper 39.   

[00114] In addition, the at least one guide pin 47 is configured to load and align 

the front-end module 10 gripped by the FEM gripper 30 to a preset position of the FEM 

installation portion 5 of the vehicle body 1.   

[00115] In addition, the at least one guide pin 47 may be inserted into the at least 

one first guide hole 23 of the bumper bracket 21 along the vehicle length direction.   

[00116] Furthermore, the at least one guide pin 47 may be inserted into the at 

least one second guide hole 6b of the FEM installation portion 5 along the vehicle length 

direction, while being inserted the at least one first guide hole 23.   

[00117] The at least one guide pin 47 is installed between upper and lower 

portions of the jig frame 35.   

[00118] FIG. 12 and FIG. 13 are perspective views that illustrate a guide pin 

portion of an FEM gripper applied to an automated system for mounting a front-end 

module for a vehicle according to an embodiment.   

[00119] Referring to FIG. 12 and FIG. 13, in an example, the at least one guide 

pin 47 according to an embodiment may be provided, as a pair, at both sides in the vehicle 

width direction of the jig frame 35.   

[00120] The pair of guide pins 47 are installed on a third moving block 69 

provided respectively at the both sides of the jig frame 35.  Each of the pair of guide 
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pins 47 may be installed to be movable back and forth along the vehicle length direction 

by a fifth driving portion 71.  The fifth driving portion 71 is installed on the third moving 

block 69.  The fifth driving portion 71 is operably connected to each of the pair of guide 

pins 47.  The fifth driving portion 71 may include an operation cylinder or servo-motor 

known to a person of an ordinary skill.   

[00121] In addition, the third moving block 69 is installed on a fourth moving 

block 72 provided at the both sides of the jig frame 35.  The fourth moving block 72 

may move along the vehicle width direction by a sixth driving portion 73.  The sixth 

driving portion 73 is installed on the jig frame 35.  The sixth driving portion 73 is 

operably connected to the fourth moving block 72.  The sixth driving portion 73 may 

include an operation cylinder or servo-motor known to a person of an ordinary skill.   

[00122] Here, the fourth moving block 72 is slidably coupled with a fourth guide 

rail 74 disposed on the jig frame 35 along the vehicle width direction.  The fourth 

moving block 72 may move in the vehicle width direction along the fourth guide rail 74 

by the sixth driving portion 73.   

[00123] Furthermore, the third moving block 69 may be installed on the fourth 

moving block 72 to be movable in the vertical direction.  The third moving block 69 

may move along the vertical direction by a seventh driving portion 75.  The seventh 

driving portion 75 is installed on the fourth moving block 72.  The seventh driving 

portion 75 is operably connected to the third moving block 69.  The seventh driving 

portion 75 may include an operation cylinder or servo-motor known to a person of an 

ordinary skill.   

[00124] Here, the third moving block 69 is slidably coupled with a fifth guide rail 
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76 disposed on the fourth moving block 72 along the vertical direction.  The third 

moving block 69 may move in the vertical direction along the fifth guide rail 76 by the 

seventh driving portion 75.   

[00125] The at least one guide pin 47 includes a pin rod portion 77 and a plurality 

of hole insertion portions 79.   

[00126] The pin rod portion 77 is connected to the fifth driving portion 71 

mentioned above, and disposed along the vehicle length direction.   

[00127] In addition, the plurality of hole insertion portions 79 is configured to be 

inserted into the at least one first guide hole 23 of the bumper bracket 21 and the at least 

one second guide hole 6b of the FEM installation portion 5, along the vehicle length 

direction.   

[00128] The plurality of hole insertion portions 79 may be formed at a front end 

portion of the pin rod portion 77, in multiple stages having different diameters along the 

vehicle length direction.   

[00129] The plurality of hole insertion portions 79 may be universally used to be 

inserted in to the at least one first guide hole 23 having different sizes according to vehicle 

types of the front-end module 10.   

[00130] Referring to FIG. 1 to FIG. 4, in an embodiment, the vision sensor 81 is 

configured to vision-photograph at least one preset portion of the front-end module 10 

loaded on the pallet 31, and output a first vision data to the controller 90.   

[00131] In addition, the vision sensor 81 is configured to vision-photograph the 

FEM installation portion 5 of the vehicle body 1 on which the front-end module 10 is to 

be mounted, and output a second vision data to the controller 90.   
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[00132] Furthermore, while the front-end module 10 is loaded on the FEM 

installation portion 5 of the vehicle body 1 by the FEM gripper 30, the vision sensor 81 

is configured to vision-photograph an assembly portion of the vehicle body 1 and the first 

headlamp assembly 14 and an assembly portion of the vehicle body 1 and the second 

headlamp assembly 15, and output a third vision data to the controller 90.   

[00133] In an example, the vision sensor 81 is configured to vision-photograph 

the first reference hole 26 formed on the first fender portion 7 of the vehicle body 1 and 

the first vehicle body coupling hole 17 formed on the first vehicle body coupling portion 

16 of the first headlamp assembly 14.   

[00134] In addition, the vision sensor 81 is configured to vision-photograph the 

second reference hole 28 formed on the second fender portion 9 of the vehicle body 1 and 

the second vehicle body coupling hole 19 formed on the second vehicle body coupling 

portion 18 of the second headlamp assembly 15.   

[00135] FIG. 14 illustrates a vision sensor and a bolt runner portion applied to an 

automated system for mounting a front-end module for a vehicle according to an 

embodiment.   

[00136] Referring to FIG. 14, the vision sensor 81 according to an embodiment 

is mounted on an arm of a second handling robot 82 through a mounting bracket 83.   

[00137] The second handling robot 82 is installed on the bottom surface of the 

process work area, and may include a multi-joint robot known to a person of an ordinary 

skill.  The second handling robot 82 is configured to move the vision sensor 81 along 

the preset teaching path.   

[00138] Referring to FIG. 1 to FIG. 4 and FIG. 14, in an embodiment, the at least 
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one bolt runner 85 is configured to bolt-engage the front-end module 10 loaded on the 

FEM installation portion 5 of the vehicle body 1 by the FEM gripper 30 to the FEM 

installation portion 5.   

[00139] The at least one bolt runner 85 is installed on the mounting bracket 83.  

In an example, the at least one bolt runner 85 is provided as a pair.  That is, the at least 

one bolt runner 85 includes a first bolt runner 86a and a second bolt runner 86b.   

[00140] The first bolt runner 86a is fixed to the mounting bracket 83, and 

disposed along the vehicle length direction.   

[00141] In addition, the second bolt runner 86b is installed on the mounting 

bracket 83 to be movable in the vertical direction, and disposed along the vehicle length 

direction.   

[00142] The second bolt runner 86b may be installed on the mounting bracket 83 

to be movable in the vertical direction by a fifth moving block 87.  The fifth moving 

block 87 may move in the vertical direction by an eighth driving portion 88.  The eighth 

driving portion 88 is installed on the mounting bracket 83.  The eighth driving portion 

88 is operably connected to the fifth moving block 87.  The eighth driving portion 88 

may include an operation cylinder or servo-motor known to a person of an ordinary skill.   

[00143] Here, the fifth moving block 87 is slidably coupled with a sixth guide 

rail 89 disposed on the mounting bracket 83 along the vertical direction.  The fifth 

moving block 87 may move in the vertical direction along the sixth guide rail 89 by the 

eighth driving portion 88.   

[00144] Referring to FIG. 1, in an embodiment, the controller 90 is configured to 

analyze the first vision data, the second vision data, and the third vision data obtained 
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from the vision sensor 81, and apply a position control signal to the first handling robot 

33.   

[00145] For this purpose, the controller 90 may be implemented with at least one 

processor operated by a set program.  In particular, the controller 90 may be 

implemented with at least one processor that implements image recognition function 

known to a person of an ordinary skill.   

[00146] For example, the controller 90 may obtain the first vision data from the 

vision sensor 81, analyze the first vision data, and apply the position control signal 

corresponding to an actual position of the front-end module 10 loaded on the pallet 31 to 

the first handling robot 33.   

[00147] In addition, the controller 90 may obtain the second vision data from the 

vision sensor 81, analyze the second vision data, and apply the position control signal 

corresponding to an actual position of the FEM installation portion 5 of the vehicle body 

1 to the first handling robot 33.   

[00148] Furthermore, the controller 90 may obtain the third vision data from the 

vision sensor 81, analyze the third vision data, and apply the position control signal 

corresponding to an adjustment position of the first headlamp assembly 14 and the second 

headlamp assembly 15 to the first handling robot 33.   

[00149] FIG. 15 illustrates an operation of a vision sensor and a controller applied 

to an automated system for mounting a front-end module for a vehicle according to an 

embodiment.   

[00150] Referring to FIG. 14 and FIG. 15, based on the third vision data, the 

controller 90 may apply the position control signal to the first handling robot 33 (refer to 
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FIG. 1) while the front-end module 10 is loaded on the FEM installation portion 5 of the 

vehicle body 1 by the FEM gripper 30.   

[00151] In more detail, the controller 90 may calculate a first distance value ±L1 

in the vehicle width direction (±X-axis direction) between a first center line C1 passing 

through a center of the first reference hole 26 formed on the first fender portion 7 of the 

vehicle body 1 and a second center line C2 passing through a center of the first vehicle 

body coupling hole 17 formed on the first vehicle body coupling portion 16 of the first 

headlamp assembly 14 (refer to FIG. 3).   

[00152] The controller 90 may calculate a second distance value ±L2 in the 

vehicle width direction (±X-axis direction) between a third center line C3 passing through 

a center of the second reference hole 28 formed on the second fender portion 9 of the 

vehicle body 1 and a fourth center line C4 passing through a center of the second vehicle 

body coupling hole 19 formed on the second vehicle body coupling portion 18 of the 

second headlamp assembly 15 (refer to FIG. 3).   

[00153] In addition, the controller 90 may calculate an average value ±L3 of the 

first distance value ±L1 and the second distance value ±L2, convert the average value 

±L3 to the position control signal, and apply the position control signal to the first 

handling robot 33.   

[00154] Hereinafter, an operation of the automated system 100 for mounting a 

front-end module for a vehicle according to an embodiment is described in detail with 

reference to FIG. 1 to FIG. 15.   

[00155] First, in the assembly process of assembly components for a vehicle, the 

front-end module 10 of a preset vehicle type is loaded on the pallet 31.  The FEM gripper 
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30 is mounted on an arm of the first handling robot 33.  In addition, the vision sensor 81 

and the at least one bolt runner 85 are mounted on an arm of the second handling robot 

82 through the mounting bracket 83.   

[00156] The at least one upper clamper 37 of the FEM gripper 30 has been rotated 

upward by the operation of the first driving portion 40.  In addition, the at least one upper 

clamper 37 is in a state having been moved to a preset position along the vehicle length 

direction by the operation of the second driving portion 42, corresponding to the front-

end module 10 of a preset vehicle type.   

[00157] The at least one lower clamper 39 of the FEM gripper 30 is in a state 

having been moved to a preset position along the vertical direction by the operation of 

the third driving portion 48, corresponding to the front-end module 10 of a preset vehicle 

type.   

[00158] The at least one pusher 45 of the FEM gripper 30 is in a state having 

been moved to a preset position along the vehicle width direction by the operation of the 

fourth driving portion 57, corresponding to the front-end module 10 of a preset vehicle 

type.   

[00159] The at least one guide pin 47 of the FEM gripper 30 is in a state having 

been moved to a preset position along the vehicle length direction by the operation of the 

fifth driving portion 71, corresponding to the front-end module 10 of a preset vehicle type.   

[00160] In addition, the at least one guide pin 47 is in a state having been moved 

to a preset position along the vehicle width direction by the operation of the sixth driving 

portion 73, corresponding to the front-end module 10 of a preset vehicle type.   

[00161] In addition, the at least one guide pin 47 is in a state having been moved 
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to a preset position along the vertical direction by the operation of the seventh driving 

portion 75, corresponding to the front-end module 10 of a preset vehicle type.   

[00162] Furthermore, among the at least one bolt runner 85, the first bolt runner 

86a is in a state fixed to the mounting bracket 83.  In addition, in the at least one bolt 

runner 85, the second bolt runner 86b is in a state having been moved to a preset position 

along the vertical direction by the operation of the eighth driving portion 88, 

corresponding to the front-end module 10 of a preset vehicle type.   

[00163] In such a state, the vision sensor 81 is moved toward the pallet 31 by the 

second handling robot 82.  Then, the vision sensor 81 vision-photographs at least one 

preset portion of the front-end module 10 loaded on the pallet 31, and outputs the first 

vision data to the controller 90.   

[00164] Accordingly, the controller 90 analyzes the first vision data obtained 

from the vision sensor 81, and applies the position control signal, corresponding to the 

actual position of the front-end module 10 loaded on the pallet 31, to the first handling 

robot 33.  Then, the first handling robot 33 moves the FEM gripper 30 toward the pallet 

31 along the preset teaching path by the position control signal.   

[00165] Subsequently, the at least one upper clamper 37 of the FEM gripper 30 

rotates downward by the operation of the first driving portion 40, and clamps the upper 

portion of the front-end module 10.   

[00166] Simultaneously, the at least one lower clamper 39 of the FEM gripper 30 

moves upward by the operation of the third driving portion 48, and clamps the lower 

portion of the front-end module 10.   

[00167] Here, the at least one attachment rod 51 of the attachment member 41 
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overcomes the elastic force of the attachment spring 55 to move downward, and supports 

the lower portion of the front-end module 10 through the attachment pad 53.   

[00168] At this time, the detecting sensor 43 detects a position of the at least one 

attachment rod 51, and outputs the detection signal to the controller 90.  Then, the 

controller 90 converts the detection signal to the clamping completion signal, and applies 

the clamping completion signal to the second handling robot 82.   

[00169] During these processes, the at least one pusher 45 of the FEM gripper 30 

pressurizes the front portion of the front-end module 10 to stably hold the front-end 

module 10.  At this time, the push rod 63 of the at least one pusher 45 overcomes the 

elastic force of the push spring 65, and moves into an inside of the cylinder member 61.  

Accordingly, the push rod 63 pressurizes the front portion of the front-end module 10 

through the push pad 67 by the elastic force of the push spring 65.   

[00170] Simultaneously, the at least one guide pin 47 of the FEM gripper 30 

moves forward along the vehicle length direction by the operation of the fifth driving 

portion 71.  Then, the at least one guide pin 47 inserts the plurality of hole insertion 

portions 79 into the at least one first guide hole 23 of the bumper bracket 21 through the 

pin rod portion 77, and aligns the front-end module 10 with the preset position of the 

pallet 31.   

[00171] Here, since the plurality of hole insertion portions 79 are formed in the 

multiple stages having different diameters along the vehicle length direction, the at least 

one guide pin 47 may be universally used to be inserted into the at least one first guide 

hole 23 having different sizes according to vehicle types.   

[00172] Meanwhile, during the process of gripping the front-end module 10 by 
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the FEM gripper 30 as described above, the second handling robot 82 having received the 

clamping completion signal from the controller 90 moves the vision sensor 81 toward the 

front portion of the vehicle body 1.   

[00173] Subsequently, the vision sensor 81 vision-photographs the FEM 

installation portion 5 of the vehicle body 1, and outputs the second vision data to the 

controller 90.  Then, the controller 90 analyzes the second vision data obtained from the 

vision sensor 81, and applies the position control signal, corresponding to the actual 

position of the FEM installation portion 5 of the vehicle body 1, to the first handling robot 

33.   

[00174] Then, the first handling robot 33 moves the FEM gripper 30 having 

gripped the front-end module 10 toward the FEM installation portion 5 of the vehicle 

body 1 along the preset teaching path according to the position control signal.   

[00175] Accordingly, the at least one guide pin 47 inserted into the at least one 

first guide hole 23 of the bumper bracket 21 is inserted into the at least one first guide 

hole 23 of the FEM installation portion 5 along the vehicle body direction.   

[00176] Therefore, the at least one guide pin 47 may load and align the front-end 

module 10 gripped by the FEM gripper 30 with the preset position of the FEM installation 

portion 5 of the vehicle body 1.   

[00177] On the other hand, while the front-end module 10 is loaded on the FEM 

installation portion 5 of the vehicle body 1, the vision sensor 81 moves toward the front-

end module 10 by the second handling robot 82.   

[00178] Then, the vision sensor 81 vision-photographs the first reference hole 26 

formed on the first fender portion 7 of the vehicle body 1 and the first vehicle body 
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coupling hole 17 formed on the first vehicle body coupling portion 16 of the first 

headlamp assembly 14, and outputs the third vision data to the controller 90.   

[00179] In addition, the vision sensor 81 vision-photographs the second reference 

hole 28 formed on the second fender portion 9 of the vehicle body 1 and the second 

vehicle body coupling hole 19 formed on the second vehicle body coupling portion 18 of 

the second headlamp assembly 15, and outputs the third vision data to the controller 90.   

[00180] Accordingly, the controller 90 calculates the first distance value ±L1 in 

the vehicle width direction (±X-axis direction) between the first center line C1 passing 

through the center of the first reference hole 26 and the second center line C2 passing 

through a center of the first vehicle body coupling hole 17.   

[00181] In addition, the controller 90 calculates the second distance value ±L2 in 

the vehicle width direction (±X-axis direction) between the third center line C3 passing 

through the center of the second reference hole 28 and the fourth center line C4 passing 

through a center of the second vehicle body coupling hole 19.   

[00182] In addition, the controller 90 calculates the average value ±L3 of the first 

distance value ±L1 and the second distance value ±L2, converts the average value ±L3 to 

the position control signal, and applies the position control signal to the first handling 

robot 33.   

[00183] Therefore, the first handling robot 33 may move the front-end module 

10 by a distance corresponding to the average value ±L3 along the vehicle width direction 

(±X-axis direction) through the FEM gripper 30.   

[00184] For example, when the first distance value ±L1 along the vehicle width 

direction (±X-axis direction) is +2 mm and the second distance value ±L2 along the 
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vehicle width direction (±X-axis direction) is -1 mm, the average value ±L3 becomes 

+0.5 mm.   

[00185] Therefore, when the controller 90 applies the position control signal 

corresponding to the average value ±L3 to the first handling robot 33, the first handling 

robot 33 may move the front-end module 10 by +0.5 mm along the vehicle width direction 

(±X-axis direction) through the FEM gripper 30.   

[00186] Therefore, the first handling robot 33 may adjust an assemble position of 

the first headlamp assembly 14 and the second headlamp assembly 15 with respect to the 

first fender portion 7 and the second fender portion 9 of the vehicle body 1.   

[00187] Further, while the front-end module 10 is correctly positioned on the 

FEM installation portion 5 of the vehicle body 1 by the FEM gripper 30, the at least one 

bolt runner 85 is moved toward the front-end module 10 by the second handling robot 82.   

[00188] Then, the at least one bolt runner 85 moves along the vehicle length 

direction by the second handling robot 82, and bolt-engages the front-end module 10 to 

the FEM installation portion 5 of the vehicle body 1.   

[00189] According to the automated system 100 for mounting a front-end module 

for a vehicle according to an embodiment, the front-end module 10 mounted with the first 

headlamp assembly 14 and the second headlamp assembly 15 may be automatically 

mounted to the front portion of the vehicle body 1.   

[00190] In addition, according to the automated system 100 for mounting a front-

end module for a vehicle according to an embodiment, during the process of mounting 

the front-end module 10 to the front portion of the vehicle body 1, the assemble position 

of the first headlamp assembly 14 and the second headlamp assembly 15 may be 
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automatically adjusted with respect to the first fender portion 7 and the second fender 

portion 9 of the vehicle body 1.   

[00191] Therefore, the first fender portion 7 and the second fender portion 9 of 

the vehicle body 1the automated system 100 for mounting a front-end module for a 

vehicle according to an embodiment, it is not necessary to pre-mount the front-end 

module without the headlamp to the vehicle body and then manually mount the headlamp 

to the front-end module as the post-process, and thereby 

[00192] Therefore, the assembly productivity of the front-end module may be 

further improved.   

[00193] In addition, according to the automated system 100 for mounting a front-

end module for a vehicle according to an embodiment, an assembly deviation of the first 

headlamp assembly 14 and the second headlamp assembly 15 that are respectively 

assembled to the vehicle body 1 may be minimized.   

[00194] Thereby, according to the automated system 100 for mounting a front-

end module for a vehicle according to an embodiment, appearance defects of a vehicle 

due to a gap or a step between a fender panel and first and second headlamp assemblies 

14 and 15 may be prevented.   

[00195] Furthermore, according to the automated system 100 for mounting a 

front-end module for a vehicle according to an embodiment, since the front-end module 

10 for multiple types of vehicles may be handled to be mounted on the vehicle body 1, 

flexible productivity for multiple types of vehicles may be improved, and equipment 

investment costs may be reduced.   

[00196] While this disclosure has been described in connection with what is 



 

 34 

presently considered to be practical embodiments, it is to be understood that the disclosure 

is not limited to the disclosed embodiments.  On the contrary, it is intended to cover 

various modifications and equivalent arrangements included within the spirit and scope 

of the appended claims.   
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WHAT IS CLAIMED IS: 

 

1. An automated system for mounting a front-end module (FEM) for a 

vehicle to a FEM installation portion of a vehicle body, the front-end module (FEM) 

including a first headlamp assembly and a second headlamp assembly assembled to both 

sides of a carrier body, the automated system comprising: 

a FEM gripper mounted on an arm of a first handling robot; 

a vision sensor mounted on an arm of a second handling robot through a 

mounting bracket, the vision sensor being configured to vision-photograph a first 

reference portion formed on the vehicle body and a first vehicle body coupling hole 

formed on the first headlamp assembly, and to vision-photograph a second reference 

portion formed on the vehicle body and a second vehicle body coupling hole formed on 

the second headlamp assembly, wherein the front-end module (FEM) is loaded on the 

FEM installation portion by the FEM gripper; and 

a controller configured to analyze vision data obtained from the vision sensor and 

to apply a position control signal to the first handling robot.   

 

2. The automated system of claim 1, wherein: 

the first reference portion comprises a first reference hole formed on a first fender 

portion of the vehicle body; and 

the second reference portion comprises a second reference hole formed on a 

second fender portion of the vehicle body.   
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3. The automated system of claim 2, wherein the controller is configured 

to, based on the vision data: 

calculate a first distance value in a vehicle width direction between a first center 

line passing through a center of the first reference hole and a second center line passing 

through a center of the first vehicle body coupling hole; 

calculate a second distance value in the vehicle width direction between a third 

center line passing through a center of the second reference hole and a fourth center line 

passing through a center of the second vehicle body coupling hole; 

calculate an average value of the first distance value and the second distance 

value; and 

convert the average value to the position control signal.   

 

4. The automated system of claim 1 or claim 2, wherein the vision sensor 

is configured to vision-photograph the front-end module loaded on a pallet, and to output 

the vision data to the controller.   

 

5. The automated system of claim 4, wherein the vision sensor is 

configured to vision-photograph the FEM installation portion of the vehicle body, and to 

output the vision data to the controller.   

 

6. The automated system of any one of claims 1, 2, 4 or 5, further 

comprising at least one bolt runner installed on the mounting bracket.   
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7. The automated system of claim 6, wherein the at least one bolt runner 

comprises: 

a first bolt runner fixed on the mounting bracket and disposed in a vehicle length 

direction; and 

a second bolt runner installed on the mounting bracket to be movable in a vertical 

direction, and disposed along the vehicle length direction.   

 

8. The automated system of any one of claims 1, 2, 4, 5 or 6, wherein the 

FEM gripper comprises: 

a jig frame mounted on the arm of the first handling robot; 

at least one upper clamper installed on the jig frame and configured to clamp an 

upper portion of the front-end module; 

at least one lower clamper installed on the jig frame and configured to clamp a 

lower portion of the front-end module; and 

at least one pusher installed on the jig frame and configured to pressurize a front 

portion of the front-end module.   

 

9. The automated system of claim 8, wherein the FEM gripper further 

comprises at least one guide pin installed on the jig frame and configured to be inserted 

into at least one guide hole provided on the front-end module.   

 

10. The automated system of claim 8 or claim 9, wherein the at least one 

upper clamper is rotatable in a vertical direction by a first driving portion, and movable 



 

 38 

in a vehicle length direction by a second driving portion.   

 

11. The automated system of claim 8 or claim 9, wherein the at least one 

lower clamper is movable in a vertical direction by a third driving portion.   

 

12. The automated system of any one of claims 8, 9 or 11, wherein the at 

least one pusher is movable in a vehicle width direction by a fourth driving portion.   

 

13. The automated system of any one of claims 8, 9, 11 or 12, wherein the 

at least one pusher comprises: 

a cylinder member disposed in a vehicle length direction; 

a push rod coupled to the cylinder member to be movable back and forth in the 

vehicle length direction; 

a push spring installed in an interior of the cylinder member to elastically support 

the push rod; and 

a push pad installed on a front end portion of the push rod.   

 

14. The automated system of claim 9, wherein the at least one guide pin is 

movable back and forth in a vehicle length direction by a fifth driving portion, movable 

in a vehicle width direction by a sixth driving portion, and movable in a vertical direction 

by a seventh driving portion.   

 

15. The automated system of claim 9, wherein the at least one guide pin 
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comprises: 

a pin rod portion disposed in a vehicle length direction; and 

a plurality of hole insertion portions formed at a front end portion of the pin rod 

portion, in multiple stages having different diameters.   

 

16. The automated system of any one of claims 8, 9, 12, 13 or 15, wherein 

the FEM gripper further comprises: 

an attachment member coupled to the at least one lower clamper and configured 

to support the lower portion of the front-end module; and 

a detecting sensor installed on the at least one lower clamper and configured to 

detect a position of the attachment member.   

 

17. The automated system of claim 16, wherein the attachment member 

comprises: 

at least one attachment rod installed on the at least one lower clamper and 

movable in a vertical direction through a holding bracket; 

an attachment pad coupled to an upper end portion of the attachment rod; and 

an attachment spring installed on the attachment rod.   

 

18. The automated system of claim 17, wherein the detecting sensor is 

installed on the holding bracket to correspond to the attachment rod.   




