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ROOF LASER BRAZING SYSTEM 

CROSS - REFERENCE TO RELATED 
APPLICATION 

[ 0001 ] This application is the Divisional application of 
U.S. patent application Ser . No. 14 / 948,138 filed Nov. 20 , 
2015 , which claims the benefit of priority to Korean Patent 
Application No. 10-2015-0108918 , filed with the Korean 
Intellectual Property Office on Jul . 31 , 2015 , the entire 
contents of which are incorporated herein by reference . 

TECHNICAL FIELD 

[ 0002 ] The present disclosure relates to a vehicle body 
assembly system . More particularly , the present disclosure 
relates to a roof laser brazing system that assembles side 
panels and a roof panel of a vehicle body . 

BACKGROUND 

zero 

[ 0003 ] Generally , a vehicle body is formed as a body in 
white ( BIW ) through a vehicle body assembly process of 
assembling various panels produced in vehicle body sub 
processes . 
[ 0004 ] A vehicle body includes a floor panel forming a 
lower side of a frame thereof , opposite side panels forming 
left and right sides of the frame , a roof panel forming an 
upper side of the frame , a plurality of roof rails , a cowl 
panel , a back panel , a package tray , and other components . 
Assembling such parts of the vehicle body is performed in 
a main buck process ( referred to as a vehicle body build - up 
process in the industry ) . 
[ 0005 ] In the main buck process , after the back panel is 
bonded to the floor panel through a vehicle body assembly 
system , the opposite side panels , the roof panel , the roof rail , 
the cowl panel and the package tray are welded and 
assembled . 
[ 0006 ] The vehicle body assembly system sets the side 
panels to the floor panel by restricting the side panels by a 
side hanger and a side gate , and after it sets the roof panel , 
the roof rail , the cowl panel , and the package tray to the side 
panel , their bonding portions are welded by a welding robot . 
[ 0007 ] In the vehicle body assembly process , after the roof 
panel is welded to the side panels by spot - welding , a roof 
molding made of resin is attached to the welded portions of 
the side panels and the roof panel . 
[ 0008 ] However , since the roof molding is attached to the 
welded portions of the side panels and the roof panel in the 
conventional art , appearance thereof is not good , and mate 
rial costs and labor costs may increase due to attachment of 
the roof molding . 
[ 0009 ] The above information disclosed in this Back 
ground section is only to enhance the 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 . 

grinding section along a transferring path of a body for 
bonding a roof panel to opposite side panels based on the 
body including the opposite side panels , including : a side 
home position jig that is installed at each of opposite sides 
of the transferring path of the body in the brazing section , 
and that restricts and home - positions the opposite side 
panels of the body ; a roof - pressing jig that is detachably 
mounted on a handling robot , is docked to the side home 
position jig , and home - positions and presses the roof panel 
loaded on the opposite side panels ; a brazing assembly that 
is mounted on at least one brazing robot in the side home 
position jig side and brazes bonding portions between the 
opposite side panels and the roof panel by using a laser as 
a heat source ; and a grinding assembly that is mounted on 
the at least one grinding robot in the grinding section and 
grinds brazing beads of the bonding portions between the 
opposite side panels and the roof panel . 
[ 0012 ] The roof laser brazing system may further include 
a gap measurement unit that is installed to be movable 
forward or backward to the brazing assembly and measures 
matching gaps between the roof panel and the opposite side 
panels pressed by the roof - pressing jig . 
[ 0013 ] The side home position jig may home - position the 
opposite side panels depending on the matching gaps mea 
sured by the gap measurement unit , and may ensure 
gap between the opposite side panels and the roof panel . 
[ 0014 ] The roof laser brazing system may further include 
a bead inspection unit that is installed at the grinding 
assembly , inspects a brazing bead ground by the grinding 
assembly , and senses a position of the body . 
[ 0015 ] The roof laser brazing system may further include : 
a roof alignment jig that is installed between the brazing 
section and the grinding section and aligns the roof panel ; 
and a roof loading jig that is detachably installed at the 
handling robot , unloads the roof panel from the roof align 
ment jig , and loads the roof panel on the opposite side 
panels . 
[ 0016 ] Another embodiment of the present disclosure pro 
vides a roof laser brazing system which laser - brazes a roof 
panel to opposite side panels based on a body including the 
opposite side panels , including : a side home position jig that 
is installed at each of opposite sides of a transferring path of 
the body in a brazing section set along the transferring path 
of the body and restricts the opposite side panels of the body ; 
a roof - pressing jig that is detachably mounted on a handling 
robot , is docked to the side home position jig , and home 
positions and presses the roof panel loaded on the opposite 
side panels ; a brazing assembly that is mounted on at least 
one brazing robot in the side home position jig side and 
brazes bonding portions between the opposite side panels 
and the roof panel by using a laser as a heat source ; a gap 
measurement unit that is mounted on the brazing assembly 
and measures matching gaps between the roof panel and the 
opposite side panels that are pressed by the roof - pressing jig ; 
and a grinding assembly that is mounted on at least one 
grinding robot in a grinding section set along the transferring 
path of the body and grinds brazing beads of the bonding 
portions between the opposite side panels and the roof panel . 
[ 0017 ] The side home position jig may include : a base 
frame installed at each of the opposite sides of the transfer 
ring path with the transferring path of the body therebe 
tween ; a moving frame installed to be reciprocally and 
slidably movable in a width direction of the body through a 
plurality of guide rails provided in the base frame ; a post 

SUMMARY OF THE DISCLOSURE 

[ 0010 ] The present disclosure has been made in an effort 
to provide a roof laser brazing system that can remove a roof 
molding by laser - brazing portions between a side panel and 
a roof panel . 
[ 0011 ] An exemplary embodiment of the present disclo 
sure provides a roof laser brazing system which is config 
ured in a predetermined brazing section and a predetermined 
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frame disposed in a direction perpendicular to opposite sides 
of the moving frame ; a support frame installed at the post 
frame along a length direction of the opposite side panels ; a 
plurality of dampers that are mounted on the support frame 
along the transfer direction of the body , are installed to be 
reciprocally movable in the width direction of the body , and 
restrict the opposite side panels , and a first driving part 
installed at the base frame to reciprocally move the moving 
frame in the width direction of the body . 
[ 0018 ] The first driving part may include : a first servo 
motor fixedly mounted on the base frame ; and a lead screw 
that is connected to the first servo motor and is substantially 
screw - fixed to the moving frame . 
[ 0019 ] The clampers may be installed to be reciprocally 
movable in the width direction of the body by a second 
driving part provided in the support frame , and the second 
driving part may include : a second servo motor installed at 
the support frame ; and an LM guide that is connected to the 
second servo motor , fixes the damper , and is installed to be 
reciprocally movable in the width direction of the body by 
the second servo motor . 
[ 0020 ] The post frame may include : a fixing pin coupled 
to fix the roof - pressing jig ; a pin clamper installed to restrict 
a pin connection portion of the roof - pressing jig ; and a 
support bracket at which the fixing pin and the pin clamper 
are installed and that is installed to dock with the roof 
pressing jig . 
[ 0021 ] The roof - pressing jig may include : a jig frame 
mounted on the handling robot ; a restriction pad that is 
installed at each of left and right sides of the jig frame and 
supports opposite side edges of the roof panel along a length 
direction of the side panel ; a plurality of vacuum cups that 
are installed at the jig frame , respectively pass through a 
plurality of penetration holes continuously formed in the 
restriction pad along the opposite side edges of the roof 
panel , and vacuum - adsorb skin surfaces the opposite side 
edges of the roof panel ; a restriction pin that is installed to 
be vertically movable at the jig frame in a front end side of 
the restriction pad and is inserted upwardly from a lower 
side with respect to a restriction hole formed in the roof 
panel ; a restriction pin cylinder that is connected to the 
restriction pin so that the restriction pin is vertically moved 
and is installed at the jig frame ; a reference pin that is 
installed to be vertically movable at the jig frame in a rear 
end side of the restriction pad and is inserted downwardly 
from an upper side with respect to a reference hole formed 
in the roof panel ; and a reference pin cylinder that is 
connected to the reference pin so that the reference pin is 
vertically moved and is installed at the jig frame . 
[ 0022 ] A docking bracket docked to the side home posi 
tion jig may be fixedly installed at opposite sides of each of 
front and rear ends of the jig frame , and a pin hole in which 
the fixing pin provided in the side home position jig is 
inserted may be formed in the docking bracket . 
[ 0023 ] The brazing assembly may include : a brazing 
bracket mounted on the brazing robot ; a laser head that is 
installed at the brazing bracket and irradiates a laser beam to 
the bonding portions between the opposite side panels and 
the roof panel ; and a wire feeder that is provided in the 
brazing bracket and supplies a filler wire to a focus position 
of the laser beam . 
[ 0024 ] The gap measurement unit may include a profile 
sensor that is installed at the brazing bracket , scans matching 

portions between the opposite side panels and the roof panel , 
and measures gaps of the matching portions . 
[ 0025 ] An operating cylinder may be fixedly installed at 
the brazing bracket , and a sensor bracket to which the profile 
sensor is fixed may be connected to an operating rod of the 
operating cylinder . 
[ 0026 ] The sensor bracket may include an air blower 
jetting air and an air jet passage connected to the air blower , 
and the air is jetted in a direction perpendicular to an 
irradiation direction of the laser beam through the air jet 
passage . 
[ 0027 ] The grinding assembly may include : a grinding 
bracket mounted on the grinding robot ; a grinding motor 
installed at the grinding bracket to be vertically movable ; a 
grinding wheel coupled to a drive shaft of the grinding 
motor ; a moving plate that is connected to the drive shaft of 
the grinding motor through a bushing and is installed at the 
grinding bracket to be vertically movable ; a wheel cover that 
is mounted on the grinding bracket to cover the grinding 
wheel and at which an inlet sucking grinding - dust particles 
scattered by the grinding wheel is installed ; a pressure 
control cylinder that is fixedly installed at the grinding 
bracket , is connected to the moving plate , and controls a 
grind - pressing force of the grinding wheel ; and a stopper 
cylinder that is fixedly installed at the grinding bracket and 
selectively limits movement of the moving plate . 
[ 0028 ] A pair of rail blocks may be vertically installed at 
the grinding bracket , a guide groove vertically guiding the 
bushing may be formed in the grinding bracket , the moving 
plate may be disposed between the grinding bracket and the 
wheel cover , and a sliding block slidably coupled to the rail 
block may be installed at the rail block . 
[ 0029 ] The stopper cylinder may include an operating rod 
that passes through the grinding bracket and operates to 
move the moving plate forward or backward , and a friction 
pad may be installed at the moving plate corresponding to a 
front end of the operating rod . 
( 0030 ) The roof laser brazing system may further include 
a bead inspection unit that is installed at the grinding 
assembly , inspects brazing beads ground by the grinding 
assembly , and senses a position of the body , wherein the 
bead inspection unit may include : a mounting bracket 
installed at the grinding bracket ; a vision camera that is 
installed at the mounting bracket and vision - photographs the 
ground brazing bead ; and a profile sensor that is installed at 
the mounting bracket and scans the ground brazing bead to 
measure a height of the brazing bead . 

BRIEF DESCRIPTION OF THE DRAWINGS 

[ 0031 ] The drawings are intended be used as references 
for describing the exemplary embodiments of the present 
disclosure , and the accompanying drawings should not be 
construed as limiting the technical spirit of the present 
disclosure . 
[ 0032 ] FIG . 1 schematically illustrates a block diagram of 
a roof laser brazing system according to an exemplary 
embodiment of the present disclosure . 
[ 0033 ] FIGS . 2 to 4 are drawings illustrating a side home 
position jig applied to a roof laser brazing system according 
to an exemplary embodiment of the present disclosure . 
[ 0034 ] FIG . 5 illustrates a perspective view of a damper of 
a side home position jig applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure . 
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[ 0035 ] FIG . 6 illustrates a perspective view of a fixing pin 
of a side home position jig applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure . 
[ 0036 ] FIGS . 7 to 9 are drawings of illustrating a roof 
pressing jig applied to a roof laser brazing system according 
to an exemplary embodiment of the present disclosure . 
[ 0037 ] FIG . 10 illustrates a perspective view of a docking 
bracket of a roof - pressing jig applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure . 
[ 0038 ] FIG . 11 illustrates a perspective view of a vacuum 
cup of a roof - pressing jig applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure . 
[ 0039 ] FIG . 12 illustrates a perspective view of a restric 
tion pin of a roof - pressing jig applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure . 
[ 0040 ] FIG . 13 illustrates a perspective view of a reference 
pin of a roof - pressing jig applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure . 
[ 0041 ] FIG . 14 illustrates a schematic diagram for a laser 
brazing principle of a brazing assembly applied to a roof 
laser brazing system according to an exemplary embodiment 
of the present disclosure . 
[ 0042 ] FIGS . 15 to 17 are drawings of illustrating a 
brazing assembly and a gap measurement unit that are 
applied to a roof laser brazing system according to an 
exemplary embodiment of the present disclosure . 
[ 0043 ] FIG . 18 is a drawing of illustrating an air jet 
structure for a brazing assembly applied to a roof laser 
brazing system according to an exemplary embodiment of 
the present disclosure . 
[ 0044 ] FIGS . 19 and 20 illustrate a combined perspective 
views of a grinding assembly applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure . 
[ 0045 ] FIG . 21 illustrates an exploded perspective view of 
a grinding assembly applied to a roof laser brazing system 
according to an exemplary embodiment of the present 
disclosure . 
[ 0046 ] FIG . 22 illustrates an assembled cross - sectional 
view of a grinding assembly applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure . 
[ 0047 ] FIG . 23 illustrates a schematic diagram of a bead 
inspection unit applied to a roof laser brazing system accord 
ing to an exemplary embodiment of the present disclosure . 

disclosure restricts main buck assembly parts with a jig and 
welds them , and it may be applied to a main buck process 
of a vehicle body assembly line that assembles a vehicle 
body . 
[ 0051 ] Further , the roof laser brazing system 100 accord 
ing to the exemplary embodiment of the present disclosure 
may be applied to a process of bonding a roof panel 5 to 
opposite side panels 3 based on a body 1 including the 
opposite side panels 3 in the main buck process of the 
vehicle body assembly line . 
[ 0052 ] Here , the body 1 may be one of which the opposite 
side panels 3 are assembled to a predetermined structure , for 
example , of which the side panels 3 are assembled to 
opposite sides of a floor panel ( not shown ) . The body 1 may 
be transferred along a transfer line 7 by a carriage ( not 
shown ) . 
[ 0053 ] In the industry , a width direction of the body 1 is 
typically referred to as an L direction , a transfer direction of 
the body 1 as a T direction , and a height direction of the body 
1 as an H direction . However , in the exemplary embodiment 
of the present disclosure , references to the directions are not 
set according to the LTH directions but are set as a width 
direction , a transfer direction , and a height direction of the 
body . 
[ 0054 ] The roof laser brazing system 100 according to the 
exemplary embodiment of the present disclosure is config 
ured in a structure in which portions at which the opposite 
side panels 3 and the roof panel 5 of the body 1 are bonded 
together by a laser - brazing method so that a roof molding 
may be removed . 
[ 0055 ] Further , the roof laser brazing system 100 accord 
ing to the exemplary embodiment of the present disclosure 
may be configured in a predetermined brazing section 8 and 
a predetermined grinding section 9 along a transfer path of 
the body 1 . 
[ 0056 ] For example , the roof laser brazing system 100 
according to the exemplary embodiment of the present 
disclosure may bond the bonding portions between the 
opposite side panels 3 and the roof panel 5 of the body 1 by 
the laser - brazing method in the brazing section 8 . 
[ 0057 ] In addition , the roof laser brazing system 100 
according to the exemplary embodiment of the present 
disclosure may grind brazing beads of the brazing portions 
between the opposite side panels 3 and the roof panel 5 in 
the grinding section 9 . 
[ 0058 ] For this purpose , the roof laser brazing system 100 
according to the exemplary embodiment of the present 
disclosure may include side home position jigs 200 , a 
roof - pressing jig 300 , a brazing assembly 400 , a gap mea 
surement unit 500 , a grinding assembly 600 , and a bead 
inspection unit 700 . 
[ 0059 ] The above - described components may be totally 
installed in one process frame in the vehicle body assembly 
line of the main buck process , or may be separately installed 
in divided process frames therein . 
[ 0060 ] In the exemplary embodiment of the present dis 
closure , the side home position jigs 200 are provided to 
restrict the opposite side panels 3 of the body 1 so that the 
opposite side panels 3 are positioned at predetermined 
positions , which are configured in the brazing section 8 and 
are installed at opposite sides of a transfer path of the body 
1 . 
[ 0061 ] The side home position jigs 200 , based on a body 
1 of a predetermined type of vehicle that is transferred to the 

DETAILED DESCRIPTION 

[ 0048 ] The present disclosure will be described more fully 
hereinafter with reference to the accompanying drawings , in 
which exemplary 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 . 
[ 0049 ] FIG . 1 schematically illustrates a block diagram of 
a roof laser brazing system according to an exemplary 
embodiment of the present disclosure . 
[ 0050 ] Referring to FIG . 1 , a roof laser brazing system 100 
according to an exemplary embodiment of the present 
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brazing section 8 by the transfer path of the transfer line 7 , 
may clamp the opposite side panels 3 of the body 1 and may 
position the opposite side panels 3 at a predetermined 
position , which is a home position . 
[ 0062 ] Further , the side home position jigs 200 may 
restrict the opposite side panels 3 to correspond to bodies 1 
of different kinds of vehicles , and they may home - position 
the opposite side panels 3 at a predetermined position 
depending on a gap value between the side panels 3 and the 
roof panel 5 measured by a gap measurement unit 500 which 
will be described in detail later . 
[ 0063 ] Here , the term , “ home position ” may be defined as 
a position at which the gap between the side panels 3 and the 
roof panel 5 becomes zero while the opposite side panels 3 
are flowingly moved by the side home position jigs 200 in 
the width direction of the body 1 . 
[ 0064 ] For example , the side home position jigs 200 
restrict the opposite side panels 3 and home - position the 
opposite side panels 3 depending on the gap value measured 
by the gap measurement unit 500 , thereby ensuring a zero 
gap between the opposite side panels 3 and the roof panel 5 . 
In addition , the term , “ restriction ” may be defined as clamp 
ing the opposite side panels 3 . 
[ 0065 ] In the exemplary embodiment of the present dis 
closure , the side home position jigs 200 are provided at the 
opposite sides of the transfer path with the transfer path of 
the body 1 therebetween . However , only one side home 
position jig 200 installed at one side of the transfer path will 
now be described . 
[ 0066 ] FIGS . 2 and 3 illustrate perspective view of a side 
home position jig applied to a roof laser brazing system 
according to an exemplary embodiment of the present 
disclosure , and FIG . 4 illustrates a side schematic diagram of 
a side home position jig applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure . 
[ 0067 ] Referring to FIGS . 2 to 4 , a side home position jig 
200 according to the exemplary embodiment of the present 
disclosure includes a base frame 210 , a moving frame 220 , 
a post frame 230 , a support frame 240 , and clampers 250 . 
[ 0068 ] The base frame 210 is provided to support the 
moving frame 220 , the post frame 230 , and the support 
frame 240 , and is installed at the opposite sides of the 
transfer path with the transfer path of the body 1 therebe 
tween in the brazing section 8 . 
[ 0069 ] The base frame 210 includes sub - elements such as 
various brackets , support blocks , plates , housings , covers , 
collars , and the like for supporting the moving frame 220 . 
However , because the sub - elements are to install the moving 
frame 220 in the base frame 210 , except for an exceptional 
case , the sub - elements are generally referred to as the base 
frame 210 in the exemplary embodiment of the present 
disclosure . 
[ 0070 ] The moving frame 220 is installed at the base 
frame 210 to be reciprocally movable in the width direction 
of the body 1. The moving frame 220 is installed to be 
slidingly movable on a plurality of guide rails 221 provided 
in the base frame 210 . 
[ 0071 ] The guide rails 221 are spaced apart from each 
other by a predetermined distance along the transfer direc 
tion of the body 1 , are installed on a top surface of the base 
frame 210 , and are extendedly disposed in the width direc 

tion of the body 1. Sliders 223 are installed on a bottom 
surface of the moving frame 220. Each slider 223 is slidably 
coupled to a guide rail 221 . 
[ 0072 ] Here , a first driving part 225 for reciprocally mov 
ing the moving frame 220 in the width direction of the body 
1 is installed at the base frame 210. The first driving part 225 
is configured to be able to convert rotational motion of a 
motor into linear motion of the moving frame 220 . 
[ 0073 ] The first driving part 225 includes a first servo 
motor 227 that is installed at the base frame 210 and a lead 
screw 229 that is connected to the first servo motor 227 and 
is substantially screw - fixed to the moving frame 220 . 
[ 0074 ] The first servo motor 227 may be fixedly mounted 
on a top surface of the base frame 210. The lead screw 229 
may be connected to a drive shaft of the first servo motor 
227 , and may be screw - fixed to a predetermined block ( not 
shown ) fixed to the bottom surface of the moving frame 220 . 
[ 0075 ] The post frame 230 is installed at each of the 
opposite sides of the moving frame 220 along the transfer 
direction of the body 1 , and it is fixedly mounted in a vertical 
direction of the moving frame 220 . 
[ 0076 ] As a frame for substantially supporting clampers 
250 that will be described later , the support frame 240 is 
extendedly disposed along a length direction of the opposite 
side panels 3 , that is , along the transfer direction of the body 
1 , and is connected to the post frame 230 . 
[ 0077 ] The clampers 250 are provided to restrict the 
opposite side panels 3 and to home - position the opposite 
side panels 3 based on the gap value measured by the gap 
measurement unit 500 . 
[ 0078 ] The clampers 250 are provided in plural , mounted 
on the support frame 240 along the transfer direction of the 
body 1 , and are installed to be reciprocally movable in the 
width direction of the body 1 . 
[ 0079 ] As a clamper for restricting upper sides of the 
opposite side panels 3 , the damper 250 , as shown in FIG . 5 , 
may be operated by a clamp cylinder 251 and may clamp the 
upper sides of the opposite side panels 3. Since the clamper 
250 is configured as a clamping device based on well - known 
disclosed technologies in the art , a detailed description 
thereof will be omitted in the present specification . 
[ 0080 ] As described above , the clamper 250 is installed to 
be reciprocally movable in the width direction of the body 
1 at the support frame 240 , and for this purpose , a second 
driving part 253 for reciprocally moving the damper 250 in 
the width direction of the body 1 is provided in the support 
frame 240 . 
[ 0081 ] The second driving part 253 includes a second 
servo motor 255 that is installed at the support frame 240 
and a linear motion ( LM ) guide 257 that is connected to the 
second servo motor 255 and fixes the clamper 250 . 
[ 0082 ] The second servo motor 255 is fixedly installed at 
the support frame 240. The LM guide 257 receives torque of 
the second servo motor 255 and reciprocally moves the 
clamper 250 in the width direction of the body 1 by the 
received torque . 
[ 0083 ] The LM guide 257 may be connected to the second 
servo motor 255 through a power transmission unit such as 
a belt or a gear . The LM guide 257 includes a ball screw 256 
connected to the drive shaft of the second servo motor 255 , 
a moving block 258 screw - fixed to the ball screw 256 and 
connected to the damper 250 , and a rail member 259 slidably 
coupled to the moving block 258 . 



US 2020/0038981 A1 Feb. 6 , 2020 
5 

[ 0084 ] The clamper 250 may be linearly and reciprocally 
moved in the width direction of the body 1 through the LM 
guide 257 by rotating the second servo motor 255 in a 
forward or reverse direction . 
[ 0085 ] As such , the reason that the clamper 250 is con 
figured to be reciprocally movable in the width direction of 
the body 1 through the second driving part 253 is to 
flowingly move the opposite side panels 3 in the width 
direction of the body 1 in a state of restricting the opposite 
side panels 3 through the damper 250 . 
[ 0086 ] For example , in the state of restricting the opposite 
side panels 3 , the damper 250 may flowingly move the 
opposite side panels 3 in the width direction of the body 1 
through the second driving part 253 depending on the gap 
value measured by the gap measurement unit 500 such that 
the gap between the side panels 3 and the roof panel 5 may 
be zero . 
[ 0087 ] In the present exemplary embodiment , as described 
above , the moving frame 220 being configured to be recip 
rocally movable in the width direction of the body 1 through 
the first driving part 225 moves the clampers 250 at prede 
termined positions corresponding to bodies 1 of different 
kinds of vehicles . 
[ 0088 ] Further , in the present exemplary embodiment , the 
support frame 240 on which the clampers 250 is mounted 
may be rotatably installed at the post frame 230 through a 
drive motor 241 . 
[ 0089 ] The support frame 240 is rotatably supported by 
the post frame 230 and may be rotated by the drive motor 
241. The drive motor 241 may be fixedly installed to the post 
frame 230 through a bracket . 
[ 0090 ] The reason that the support frame 240 is configured 
to be rotatably installed at the post frame 230 through the 
drive motor 241 is to selectively use different structures of 
dampers 250 corresponding to bodies 1 of different kinds of 
vehicles depending on the corresponding vehicle . 
[ 0091 ] Here , the dampers 250 may have different struc 
tures corresponding to the bodies 1 of respective kinds of 
vehicles to be able to respectively restrict the opposite side 
panels 3 of different kinds of vehicles , and may be installed 
at any side or at least one side of the support frame 240 . 
[ 0092 ] For example , the clampers 250 corresponding to 
one kind of vehicle are installed at one side of the support 
frame 240 along the transfer direction of the body 1 , and the 
dampers 250 corresponding to each of different kinds of 
vehicles may be installed at another side of the support 
frame 240 along the transfer direction of the body 1 . 
[ 0093 ] In addition , since the support frame 240 is rotated 
by the drive motor 241 , the dampers 250 of different 
structures corresponding to the bodies 1 of different kinds of 
vehicles are disposed at the side of opposite side panels 3 of 
the corresponding kind of vehicle . 
[ 0094 ] Further , as shown in FIG . 6 , a support bracket 233 
for docking with a roof - pressing jig 300 ( refer to FIG . 1 ) that 
will be further described later is installed at each post frame 
230 . 
[ 0095 ] A fixing pin 235 that is coupled to the roof - pressing 
jig 300 fix the roof - pressing jig 300 is installed at the 
support bracket 233. The fixing pin 235 may be inserted into 
a docking portion of the roof - pressing jig 300 with respect 
to the support bracket 233 . 
[ 0096 ] A pin damper 237 restricting a pin connection 
portion of the roof - pressing jig 300 , that is , the docking 
portion , is installed at the support bracket 233 of the post 

frame 230. In the state in which the fixing pin 235 is coupled 
to the docking portion of the roof - pressing jig 300 , the pin 
clamper 237 may restrict the fixing pin 235 together with the 
pin connection portion of the roof - pressing jig . 
[ 0097 ] Here , the pin damper 237 may rotate depending on 
an operation of a pin clamping cylinder 238 , and may restrict 
the fixing pin 235 together with the pin connection portion 
of the roof - pressing jig 300 by an operating pressure of the 
pin clamping cylinder 238 . 
[ 0098 ] Referring to FIG . 1 , in the exemplary embodiment 
of the present disclosure , the roof - pressing jig 300 is pro 
vided to home - position the roof panel 5 loaded on the 
opposite side panels 3 of the body 1 and to press the roof 
panel 5 with a handling robot 301. The roof - pressing jig 300 
is detachably installed at the handling robot 301 , and is 
configured to be able to be docked to the aforementioned 
side home position jig 200 . 
[ 0099 ] Here , the roof panel 5 may be aligned in a roof 
alignment jig 101 , unloaded from the roof alignment jig 101 
by a roof loading jig 103 , and loaded on the opposite side 
panels 3 of the body 1 . 
[ 0100 ] The roof alignment jig 101 aligns the roof panel 5 
at a predetermined position , and is installed between the 
brazing section 8 and the grinding section 9. The roof 
loading jig 103 is detachably installed at the aforementioned 
handling robot 301 . 
[ 0101 ] The roof alignment jig 101 includes a reference pin 
holding a reference position of the roof panel 5 and retainers 
supporting edges of the roof panel 5. The roof loading jig 
103 includes a reference pin holding the reference position 
of the roof panel 5 and clampers restricting the edges of the 
roof panel 5 . 
[ 0102 ] Since configurations of the roof alignment jig 101 
and the roof loading jig 103 are well known in the art , a 
detailed description thereof will be omitted in the present 
specification . 
[ 0103 ] The handling robot 301 may tool - change the roof 
loading jig 103 , the roof - pressing jig 300 , and a spot 
welding gun ( not shown ) through a tool - changer . 
[ 0104 ] Reference number 105 , which is shown in FIG . 1 , 
denotes a welding robot in which the spot welding gun is 
mounted and which spot - welds the roof panel 5 and the front 
and rear roof rails , and the welding robot 105 is provided in 
the brazing section 8 . 
[ 0105 ] FIGS . 7 to 9 are drawings illustrating a roof 
pressing jig applied to a roof laser brazing system according 
to an exemplary embodiment of the present disclosure . 
[ 0106 ] Referring to FIGS . 7 to 9 , a roof - pressing jig 300 
according to the exemplary embodiment of the present 
disclosure includes a jig frame 310 , a striction pad 320 , 
vacuum cups 330 , a restriction pin 340 , and a reference pin 
360 . 
[ 0107 ] The jig frame 310 is detachably installed at an arm 
end of the handling robot 301. The jig frame 310 includes a 
main frame 311 and a sub - frame 313 integrally connected to 
a front end and a rear end of the main frame 311 . 
[ 0108 ] The main frame 311 is formed in a shape of a 
ladder , and includes a robot coupling part 315 combined 
with the arm end of the handling robot 301. The sub - frame 
313 is formed in a -- ? - shape , and is disposed at the front and 
rear ends of the main frame 311 along a left / right direction 
( width direction of the body ) . 
[ 0109 ] Here , docking brackets 317 docked to the support 
bracket 233 of the aforementioned side home position jig 
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200 are fixedly installed at opposite sides of each of the front 
and rear jig frames 310 , that is , at opposite sides of each 
sub - frame 313. A rubber pad 318 is installed at the bottom 
surface of the docking bracket 317. When the docking 
bracket 317 is docked to the support bracket 233 , the rubber 
pad 318 serves to buffer impact of the docking bracket 317 
with respect to the support bracket 233 . 
[ 0110 ] As shown in FIG . 10 , a pin hole 319 into which the 
fixing pin 235 of the side home position jig 200 is inserted 
is formed in the docking bracket 317. For example , when the 
docking bracket 317 is docked to the support bracket 233 of 
the side home position jig 200 , the fixing pin 235 is 
combined with the pin hole 319 of the docking bracket 317 . 
[ 0111 ] The “ docking " may be defined as a state in which 
the docking bracket 317 is positioned at the support bracket 
233 when the roof - pressing jig 300 home - positions and 
presses the roof panel 5 . 
[ 0112 ] The restriction pad 320 supports the roof panel 5 
loaded on the opposite side panels 3 of the body 1 and the 
opposite side edges of the roof panel 5 along the length 
direction of opposite side panels 3 . 
[ 0113 ] The restriction pad 320 is fixedly installed at each 
of the left and right sides of the main frame 311 of the jig 
frame 310 , and is disposed along a length direction of the 
main frame 311. The restriction pad 320 is formed in a shape corresponding to the roof panel 5 . 
[ 0114 ] The restriction pad 320 is made of an aluminum 
material with excellent thermal conductivity so that the 
opposite side panels 3 and the roof panel 5 may not be 
overheated when they are bonded by laser brazing . 
[ 0115 ] The vacuum cups 330 vacuum - adsorbs a skin sur 
face of the opposite side edges of the roof panel 5 , and is 
installed at the main frame 311 of the jig frame 310 
corresponding to the restriction pad 320 . 
[ 0116 ] As shown in FIG . 11 , the vacuum cups 330 pass 
through a plurality of penetration holes 325 that are con 
tinuously formed in the restriction pad 320 along the oppo 
site side edges of the roof panel 5 , and may vacuum adsorb 
the skin surface of the opposite side edges of the roof panel 
5 . 
[ 0117 ] The vacuum cups 330 are installed to be spaced 
apart from each other in the main frame 311 of the jig frame 
310 along the length direction of the main frame 311 , and are 
installed through a fixing bracket 331 fixed to the main 
frame 311 . 
[ 0118 ] Here , a mounting rod 333 is fixedly installed at the 
fixing bracket 331. An upper end of the mounting rod 333 is 
fixed to the fixing bracket 331 , and a lower end of the 
mounting rod 333 is disposed in a penetration hole 325 of 
the restriction pad 320. The vacuum cup 330 is installed at 
the lower end of the mounting rod 333. The vacuum cup 330 
may be connected to the lower end of the mounting rod 333 
through a spring 335 . 
[ 0119 ] As shown in FIG . 12 , when the roof panel 5 is 
restricted through the restriction pad 320 and the vacuum 
cups 330 , the restriction pin 340 is inserted into a restriction 
hole 6a formed in the roof panel 5 from an upper side thereof 
to a lower side thereof for restricting the roof panel 5. The 
restriction pin 340 is installed to be vertically movable at the 
main frame 311 of the jig frame 310 in a front end side of 
the restriction pad 320 . 
[ 0120 ] A restriction pin cylinder 341 is installed at the jig 
frame 310 so that the restriction pin 340 may be vertically 
reciprocally moved . The restriction pin cylinder 341 is 

connected to the restriction pin 340 , and is fixedly installed 
at the main frame 311 of the jig frame 310 . 
[ 0121 ] The restriction pin cylinder 341 includes a restric 
tion pin - operating rod 343 that is moved forward or back 
ward by pneumatic pressure or hydraulic pressure . A restric 
tion bracket 345 for supporting the bottom surface of the 
roof panel 5 and fixing the restriction pin 340 is installed at 
the restriction pin - operating rod 343. The restriction bracket 
345 includes a flat top surface . The restriction pin 340 is 
fixedly installed at the top surface of the restriction bracket 
345 . 
[ 0122 ] Accordingly , in the present exemplary embodi 
ment , when the restriction pin - operating rod 343 of the 
restriction pin cylinder 341 upwardly moves backward in a 
state in which it has downwardly moved forward , the bottom 
surface of the roof panel 5 may be supported by the 
restriction bracket 345 , and at the same time , the restriction 
pin 340 may be inserted into the restriction hole ba of the 
roof panel 5 to restrict the roof panel 5 . 
[ 0123 ] As shown in FIG . 13 , when the roof panel 5 is 
restricted through the restriction pad 320 , the vacuum cups 
330 , and the restriction pin 340 , the reference pin 360 is 
inserted into a reference hole 6b formed in the roof panel 5 
from a lower side thereof to an upper side thereof . The 
reference pin 360 is installed to be vertically movable at the 
main frame 311 of the jig frame 310 in a rear end side of the 
restriction pad 320 . 
[ 0124 ] A reference pin cylinder 361 is installed at the jig 
frame 310 so that the reference pin 360 may be vertically 
reciprocally moved . The reference pin cylinder 361 is con 
nected to the reference pin 360 , and is fixedly installed at the 
main frame 311 of the jig frame 310 . 
[ 0125 ] The reference pin cylinder 361 includes a reference 
pin - operating rod 363 that is moved forward or backward by 
pneumatic pressure or hydraulic pressure . The reference pin 
360 is installed at the reference pin - operating rod 363 . 
[ 0126 ] Accordingly , in the present exemplary embodi 
ment , while the roof panel 5 is restricted through the 
restriction pad 320 , the vacuum cups 330 , and the restriction 
pin 340 , when the reference pin - operating rod 363 of the 
reference pin cylinder 361 downwardly moves forward in a 
state in which the reference pin - operating rod 363 of the 
reference pin cylinder 361 has upwardly moved backward , 
the reference pin 360 may be inserted into the reference hole 
6b of the roof panel 5 to hold a reference position of the roof 
panel 5 . 
[ 0127 ] As shown in FIGS . 1 and 14 , in the exemplary 
embodiment of the present disclosure , the brazing assembly 
400 brazes the bonding portions between the opposite side 
panels 3 and the roof panel 5 that are closely pressed to each 
other by the roof - pressing jig 300 while using a laser which 
is a heating source . 
[ 0128 ] The brazing assembly 400 is installed at each of a 
pair of brazing robots 401 in the side home position jig 200 
side of the brazing section 8. A brazing robot 401 is installed 
at each of the side home position jigs 200 side with the 
transfer path of the body 1 therebetween . 
[ 0129 ] Here , the brazing assembly 400 may melt a filler 
metal by using a laser as a heating source , and may braze the 
bonding portions between the opposite side panels 3 and the 
roof panel 5 . 
[ 0130 ] For example , the brazing assembly 400 may irra 
diate continuous wave Nd : YAG laser beams 403 oscillated 
by a laser oscillator to the bonding portions between the 
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opposite side panels 3 and the roof panel 5 to melt a filler 
wire 405 of the filler metal , thereby brazing the bonding 
portions between the opposite side panels and the roof 
panel 5 . 
[ 0131 ] FIGS . 15 to 17 are drawings illustrating a brazing 
assembly and a gap measurement unit that are applied to a 
roof laser brazing system according to an exemplary 
embodiment of the present disclosure . 
[ 0132 ] Referring to FIGS . 15 to 17 , a brazing assembly 
400 according to the exemplary embodiment of the present 
disclosure includes a brazing bracket 410 , a laser head 430 , 
and a wire feeder 450 . 
[ 0133 ] The brazing bracket 410 is installed at the arm front 
end of the brazing robot 401. The brazing bracket 410 is 
provided to be rotatable by the brazing robot 401 , and may 
be transferred along the bonding portions between the 
opposite side panels 3 and the roof panel 5 by the brazing 
robot 401 . 
( 0134 ] The brazing bracket 410 is directly mounted on the 
arm of the brazing robot 401 by considering characteristics 
of the laser head 430 that is susceptible to an external factor 
such as vibration . The brazing bracket 410 is substantially 
formed in a “ C ” -shape , and includes reinforcing plates 411 
installed at the edges thereof for reducing weakness of the 
edges thereof . 
[ 0135 ] The laser head 430 irradiates laser beams to the 
bonding portions between the opposite side panels 3 and the 
roof panel 5 , and is installed at the brazing bracket 410. The 
laser head 430 may be a Nd : YAG optical head irradiating 
continuous wave Nd : YAG laser beams oscillated by a laser 
oscillator controlled by a controller along the bonding 
portions between the opposite side panels 3 and the roof 
panel 5 . 
[ 0136 ] Here , the laser oscillated by the laser oscillator is 
irradiated to the bonding portions between the opposite side 
panels 3 and the roof panel 5 from the laser head 430 in a 
state of being focused by an optical system . 
[ 0137 ] The wire feeder 450 feeds the filler wire 405 of the 
filler metal to a focus position of the laser beam that is 
irradiated from the laser head 430. The wire feeder 450 is 
provided in the brazing bracket 410 . 
[ 0138 ] Since the laser head 430 and the wire feeder 450 
are configured as a laser optical head device and a wire 
feeder based on the well - known disclosed technologies in 
the art , a detailed description thereof will be omitted in the 
present specification . 
[ 0139 ] Referring to FIG . 1 and FIGS . 15 to 17 , a gap 
measurement unit 500 according to an exemplary embodi 
ment of the present disclosure measures matching gaps 
between the roof panel 5 and the opposite side panels 3 that 
are pressed by the roof - pressing jig 300 before laser - brazing 
the opposite side panels 3 and the roof panel 5 through the 
laser head 430 and the wire feeder 450 of the brazing 
assembly 400 . 
[ 0140 ] The gap measurement unit 500 measures the 
matching gaps between the roof panel 5 and the opposite 
side panels 3 pressed by the roof - pressing jig 300 and 
outputs the measured values to a controller ( not shown ) . 
[ 0141 ] Here , the controller may control an operation of the 
side home position jig 200 depending on the matching gap 
values between the roof panel 5 and the opposite side panels 
3 measured by the gap measurement unit 500 . 
[ 0142 ] For example , the controller applies a control signal 
to the second driving part 253 of the side home position jig 

200 depending on the gap values between the roof panel 5 
and the opposite side panels 3 measured by the gap mea 
surement unit 500 to be able to move the clampers 250 of the 
side home position jig 200 restricting the opposite side 
panels 3 in the width direction of the body 1 . 
[ 0143 ] Accordingly , in the exemplary embodiment of the 
present disclosure , based on the gap values between the roof 
panel 5 and the opposite side panels 3 measured by the gap 
measurement unit 500 , it is possible to flowingly move and 
home - position the opposite side panels 3 in the width 
direction of the body 1 through the side home position jig 
200 , and the gaps between the opposite side panels 3 and the 
roof panel 5 may be zero . 
[ 0144 ] The gap measurement unit 500 is installed at the 
brazing bracket 410 of the brazing assembly 400. The gap 
measurement unit 500 includes a first profile sensor 510 that 
scans matching portions between the opposite side panels 3 
and the roof panel 5 and measures gaps of the matching 
portions . 
[ 0145 ] The first profile sensor 510 scans the matching 
portions between the opposite side panels 3 and the roof 
panel 5 with a laser slit , and measures the gaps of the 
matching portions . For example , the first profile sensor 510 
sets a virtual reference line based on a straight - line portion 
of the roof panel 5 , and calculates a distance between 
profiles generated on the virtual reference line , thereby 
measuring the matching gaps between the roof panel 5 and 
the opposite side panels 3 . 
[ 0146 ] Since the profile sensor is configured as a profile 
sensor based on the well - known disclosed technologies , a 
detailed description thereof will be omitted in the present 
specification . 
[ 0147 ] Here , the first profile sensor 510 is installed at the 
brazing bracket 410 of the brazing assembly 400 side 
through a sensor bracket 511. The sensor bracket 511 fixes 
the first profile sensor 510 , and is installed to be able to be 
moved forward or backward with respect to the brazing 
bracket 410 . 
[ 0148 ] For this purpose , an operating cylinder 520 is 
fixedly installed at the brazing bracket 410. The operating 
cylinder 520 includes an operating rod 521 that is moved 
forward or backward by a pneumatic pressure or a hydraulic 
pressure operating rod 521. The sensor bracket 511 to which 
the first profile sensor 510 is fixed is connected to a front end 
of the operating rod 521. Accordingly , the sensor bracket 511 
may be moved forward or backward by the operating 
cylinder 520 . 
[ 0149 ] In addition , a pair of guide bars 525 for guiding the 
sensor bracket 511 that is moved forward or backward by the 
operating rod 521 is installed at the operating cylinder 520 . 
A guide bar 525 is slidably inserted in a body of the 
operating cylinder 520 , and is coupled to a front end of the 
operating rod 521 through a fixing block 527. The fixing 
block 527 connects the front end of the operating rod 521 
and a front end ( lower end in the drawing ) of the guide bar 
525 , and is fixed to the sensor bracket 511 . 
[ 0150 ] The sensor bracket 511 may move forward through 
the operating cylinder 520 to measure the matching gaps 
between the roof panel 5 and the opposite side panels 3 
through the first profile sensor 510 , before laser - brazing the 
opposite side panels 3 and the roof panel 5 through the 
brazing assembly 400 . 
[ 0151 ] When the opposite side panels 3 and the roof panel 
5 are laser - brazed by the brazing assembly 400 , the sensor 
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bracket 511 is moved backward by the operating cylinder 
520 , thereby preventing interference with the brazing assem 
bly 400 . 
[ 0152 ] As shown in FIG . 18 , when the opposite side 
panels 3 and the roof panel 5 are laser - brazed by the brazing 
assembly 400 , an air blower 550 , which jets air into the 
brazing portions between the opposite side panels 3 and the 
roof panel 5 , is installed in the sensor bracket 511 . 
[ 0153 ] That is , the air blower 550 jets air to the brazing 
portion sides between the opposite side panels 3 and the roof 
panel 5 to prevent a foreign material from being attached to 
the laser - brazing portions between the opposite side panels 
3 and the roof panel 5 . 
[ 0154 ] The air blower 550 receives air of a predetermined 
pressure supplied by an air compressor ( not shown ) to be 
able to jet the air into the brazing portions between the 
opposite side panels 3 and the roof panel 5 . 
[ 0155 ] For example , the air blower 550 may jet air in a 
direction perpendicular to the irradiated direction of the laser 
beam irradiated from the laser head 430 of the brazing 
assembly 400 . 
( 0156 ] For this purpose , an air jet passage 555 connected 
to the air blower 550 is formed in the sensor bracket 511 . 
The air jet passage 555 is formed along the irradiated 
direction of the laser beam irradiated from the laser head 
430 , and is provided with a passage opened in the direction 
perpendicular to the irradiated direction of the laser beam . 
[ 0157 ] Referring to FIG . 1 , in the exemplary embodiment 
of the present disclosure , the grinding assembly 600 grinds 
brazing beads ( not shown ) of the brazing portions between 
the opposite side panels 3 and the roof panel 5 that are 
laser - brazed by the brazing assembly 400 . 
[ 0158 ] The grinding assembly 600 may grind the brazing 
beads in a state in which the opposite side panels 3 and the 
roof panel 5 are completely laser - brazed by the brazing 
assembly 400 in the brazing section 8 of the body transfer 
path and then the body 1 is transferred in the grinding 
section 9 along the body transfer path . 
[ 0159 ] Here , the grinding assembly 600 is provided in 
each of a pair of grinding robots 601 in the grinding section 
9 of the body transfer path . The grinding robots 601 are 
respectively installed at opposite sides of the transfer path of 
the body 1 with the transfer path of the body 1 therebetween . 
[ 0160 ] In this case , the grinding assembly 600 may be 
moved along a predetermined teaching path by a grinding 
robot 601 , and may grind the brazing beads of the brazing 
portions of the opposite side panels 3 and roof panel 5 . 
[ 0161 ] FIGS . 19 and 20 illustrate a combined perspective 
views of a grinding assembly applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure , FIG . 21 illustrates an exploded perspective 
view of a grinding assembly applied to a roof laser brazing 
system according to an exemplary embodiment of the pres 
ent disclosure , and FIG . 22 illustrates an assembled cross 
sectional view of a grinding assembly applied to a roof laser 
brazing system according to an exemplary embodiment of 
the present disclosure . 
[ 0162 ] Referring to FIG . 1 and FIGS . 19 to 22 , a grinding 
assembly 600 according to an exemplary embodiment of the 
present disclosure includes a grinding bracket 610 , a grind 
ing motor 620 , a grinding wheel 630 , a wheel cover 640 , a 
moving plate 650 , a pressure control cylinder 660 , and a 
stopper cylinder 670 . 

[ 0163 ] The grinding bracket 610 is mounted on an arm 
front end of the grinding robot 601 to be rotatable by the 
grinding robot 601 , and may be transferred along the bond 
ing portions between the opposite side panels 3 and the roof 
panel 5 by the grinding robot 601 . 
[ 0164 ] The grinding motor 620 rotates the grinding wheel 
630 that will be further described later , and is installed to be 
movable in a vertical direction of the grinding bracket 610 
with reference to the drawing . 
[ 0165 ] The grinding wheel 630 is provided to grind the 
brazing beads of the laser - brazed opposite side panels 3 and 
roof panel 5. The grinding wheel 630 is formed in a disc 
shape , and may be coupled to a drive shaft 621 of the 
grinding motor 620 to be rotated . 
[ 0166 ] The wheel cover 640 , which covers the grinding 
wheel 630 , serves to collect grinding - dust particles scattered 
when the brazing beads of the bonding portions of the 
opposite side panels 3 and roof panel 5 are ground through 
the grinding wheel 630 without disturbing vertical move 
ment of the grinding motor 620 . 
[ 0167 ] The wheel cover 640 is formed as a housing , a 
lower portion of which is opened while it wholly surrounds 
the grinding wheel 630 coupled to the drive shaft 621 of the 
grinding motor 620 , and is fixedly mounted on the grinding 
bracket 610 . 
[ 0168 ] Here , the grinding wheel 630 is rotated by the 
grinding motor 620 inside the wheel cover 640 , and may 
grind the brazing beads through the lower opened portion of 
the wheel cover 640 . 
[ 0169 ] A first guide groove 641 guiding the vertical move 
ment of the grinding motor 620 to not disturb the vertical 
movement of the grinding motor 620 is formed in the wheel 
cover 640. The first guide groove 641 is formed in one 
surface of the wheel cover 640 fixed to the grinding bracket 
610 in the upper direction from the lower opened portion of 
the wheel cover 640 . 
[ 0170 ] Further , an inlet 645 for sucking the grinding - dust 
particles scattered when the brazing beads of the bonding 
portions of the opposite side panels 3 and roof panel 5 are 
ground through the grinding wheel 630 , is installed at the 
wheel cover 640 . 
[ 0171 ] The inlet 645 sucks the grinding - dust particles 
scattered inside the wheel cover 640 and exhausts them 
outside the wheel cover 640 and , for example , may be 
connected to a vacuum pump ( not shown ) through a dust 
particle exhaust line ( not shown ) . 
[ 0172 ] The moving plate 650 , which supports the grinding 
motor 620 with respect to the grinding bracket 610 and 
guides the vertical movement of the grinding motor 620 , is 
installed between the grinding bracket 610 and the wheel 
cover 640 . 
[ 0173 ] The moving plate 650 is connected to the drive 
shaft 621 of the grinding motor 620 through a bushing 651 , 
and is installed to be movable in the vertical direction of the 
grinding bracket 610 . 
[ 0174 ] The bushing 651 , which is installed at the drive 
shaft 621 of the grinding motor 620 and rotatably supports 
the drive shaft 621 , is provided as a rotational supporter of 
a cylindrical shape . 
[ 0175 ] For the vertical movement of the moving plate 650 
as described above , a pair of rail blocks 653 are installed at 
one surface of the grinding bracket 610 corresponding to the 
moving plate 650. In addition , a pair of sliding blocks 655 
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that are slidably coupled to the rail blocks 653 are installed 
at one surface of the moving plate 650 corresponding to the 
rail blocks 653 . 
[ 017 ] Here , since the grinding motor 620 is connected to 
the moving plate 650 through the bushing 651 on the drive 
shaft 621 , it may move in the vertical direction with respect 
to the grinding bracket 610 through the rail blocks 653 and 
the sliding blocks 655 . 
[ 0177 ] For example , the grinding motor 620 may be 
downwardly moved by its own weight and be upwardly 
moved by a predetermined external force , and lowermost 
and uppermost movement positions of the grinding motor 
620 may be determined by a separate stopper , for example , 
by a stopper protrusion provided at the upper and lower side 
of the rail blocks 653 . 
[ 0178 ] A second guide groove 615 for vertically guiding 
the bushing 651 to not disturb the vertical movement of the 
grinding motor 620 is formed in the grinding bracket 610 . 
[ 0179 ] The second guide groove 615 is formed to 
upwardly extend from a lower side of one surface the 
grinding bracket 610 corresponding to the moving plate 650 
to be able to vertically guide the bushing 651 on the drive 
shaft 621 of the grinding motor 620 . 
[ 0180 ] The pressure control cylinder 660 controls a grind 
pressing force of the grinding wheel 630 with respect to the 
brazing beads of the brazing portions of the opposite side 
panels 3 and the roof panel 5 . 
[ 0181 ] The pressure control cylinder 660 is fixedly 
installed at the grinding bracket 610 , and is connected to the 
moving plate 650. The pressure control cylinder 660 is 
mounted on an upper end of the grinding bracket 610 
through a mounting bracket 661 , and may be connected to 
the moving plate 650 through a pressure control rod 663 . 
[ 0182 ] The pressure control cylinder 660 , which is a 
proportional pressure controller to be controllable at a 
pressure of about 0 bar to 10 bar , may control the grind 
pressing force of the grinding wheel 630 with respect to the 
brazing bead by applying a predetermined pneumatic pres 
sure to the pressure control rod 663 depending on a voltage 
and a current . 
[ 0183 ] The stopper cylinder 670 selectively limits the 
vertical movement of the moving plate 650 , and is fixedly 
installed at the grinding bracket 610. That is , the stopper 
cylinder 670 limits the vertical movement of the grinding 
motor 620 by its own weight and the external force , as 
described above . 
[ 0184 ] The stopper cylinder 670 includes a stopper - oper 
ating rod 671 that passes through the grinding bracket 610 
to operate forward or backward with respect to the moving 
plate 650. Accordingly , a penetration hole 673 through 
which the stopper - operating rod 671 passes in a portion at 
which the stopper cylinder 670 is installed is formed in the 
grinding bracket 610 . 
[ 0185 ] A friction pad 675 is installed at one surface of the 
moving plate 650 corresponding to a front end of the 
stopper - operating rod 671. The friction pad 675 closely 
contacts the front end of the stopper - operating rod 671 , 
thereby limiting the vertical movement of the grinding 
motor 620 by its own weight and the external force . For 
example , the friction pad 675 may be made of a plastic 
material such as Teflon . 
( 0186 ] As described above , the reason that the grinding 
motor 620 may be vertically moved by its own weight and 
the vertical movement of the external force and that the 

grinding motor 620 by its own weight and the external force 
may be limited by the stopper cylinder 670 is to reduce 
abrasion of the grinding wheel 630 when the brazing beads 
are ground by the grinding wheel 630 . 
[ 0187 ] Further , since the grinding assembly 600 is moved 
along a predetermined teaching path by the grinding robot 
601 and the brazing beads are ground by the grinding wheel 
630 , a grinding surface of the grinding wheel 630 should 
always grind the brazing beads at a predetermined position . 
[ 0188 ] However , when the grinding wheel 630 is newly 
installed at the grinding motor 620 , the grinding surface of 
the grinding wheel 630 is positioned at a lower position than 
that of the brazing bead . 
[ 0189 ] In this case of the exemplary embodiment of the 
present disclosure , the moving plate 650 together with the 
grinding wheel 630 moves the grinding motor 620 upwardly 
and positions the grinding surface of the grinding wheel 630 
at the predetermined position by exerting an external force 
to the grinding wheel 630 through a separate supporter 603 . 
In addition , the movement of the grinding motor 620 is 
limited by the stopper cylinder 670 , and the grinding motor 
620 may be fixed to a predetermined position of the grinding 
surface of the grinding wheel 630 . 
[ 0190 ] In contrast , when abrasion of the grinding wheel 
630 occurs while the brazing beads are ground by the 
grinding wheel 630 , the grinding surface of the grinding 
wheel 630 is positioned at a higher position than that of the 
brazing bead . 
[ 0191 ] In this case , when the movement limit of the 
grinding motor 620 is released through the stopper cylinder 
670 , the grinding motor 620 is downwardly moved by its 
own weight together with the grinding wheel 630 , and the 
grinding surface of the grinding wheel 630 is positioned at 
a predetermined position by the supporter 603. In addition , 
the movement of the grinding motor 620 is limited by the 
stopper cylinder 670 , and may be fixed to the predetermined 
position of the grinding surface of the grinding wheel 630 . 
[ 0192 ] The stopper cylinder 670 may be operated through 
a sensor ( not shown ) that senses the grinding surface based 
on the predetermined position of the grinding surface with 
respect to the grinding wheel 630 . 
[ 0193 ] Referring to FIG . 1 and FIGS . 19 to 22 , a bead 
inspection unit 700 is provided to inspect the brazing beads 
ground by the grinding assembly 600 in the exemplary 
embodiment of the present disclosure . That is , the bead 
inspection unit 700 automatically inspects for defects of the 
brazing beads ground by the grinding assembly 600 . 
[ 0194 ] The bead inspection unit 700 is installed at the 
grinding assembly 600 , and may be transferred along the 
ground zing beads of the brazing portions of the opposite 
side panels 3 and the roof panel 5 by the grinding robot 601 . 
[ 0195 ] As shown in FIG . 23 , the bead inspection unit 700 
includes a mounting bracket 710 , a vision camera 730 , and 
a second profile sensor 750 . 
[ 0196 ] The mounting bracket 710 is fixedly installed at the 
grinding bracket 610 of the grinding assembly 600. The 
mounting bracket 710 may rotate together with the grinding 
bracket 610 by the grinding robot 601 . 
[ 0197 ] The vision camera 730 , which vision - photographs 
the ground brazing beads and outputs the vision - photo 
graphed data to the aforementioned controller , is fixedly 
installed to the mounting bracket 710 . 
[ 0198 ] Here , a lighting unit 731 irradiating light to the 
ground brazing beads is installed at the mounting bracket 
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710. The lighting unit 731 is fixedly installed at the mount 
ing bracket 710 in a vision - photographing area of the vision 
camera 730 . 
[ 0199 ] The controller may calculate a width , etc. of the 
ground brazing bead by analyzing the vision data transmit 
ted from the vision camera 730 , and may detect a defect of 
the ground brazing bead by comparing the calculated value 
with a reference value of the ground brazing bead . 
[ 0200 ] The vision camera 730 vision - photographs a pre 
determined reference point of the body 1 such as a front 
glass - mounting hole and a brazing portion of a center pillar 
side before the brazing beads are ground by the grinding 
assembly 600 , and may output the vision - photographed data 
to the controller . That is , the vision camera 730 may detect 
a position of the body 1 before the brazing beads are ground 
by the grinding assembly 600 . 
[ 0201 ] The controller may calculate a position value of the 
body 1 by analyzing the vision data transmitted from the 
vision camera 730 , and may detect the defect of the ground 
brazing bead by comparing the calculated value with a 
reference position value of the body . 
[ 0202 ] The second profile sensor 750 , which scans the 
ground brazing bead to measure a height , etc. of the ground 
brazing bead , is fixedly installed at the mounting bracket 710 
together with the vision camera 730 . 
[ 0203 ] The second profile sensor 750 may scan the ground 
brazing bead with a laser slit , and may measure the height , 
etc. of the brazing bead . For example , the second profile 
sensor 750 detects a cross - section of the ground brazing 
bead as a 2 - dimentional profile shape , and outputs the 
detected signal to the controller . 
[ 0204 ] The controller may calculate a height , etc. of the 
ground brazing bead by analyzing the detected signal trans 
mitted from the second profile sensor 750 , and may detect 
the defect of the ground brazing bead by comparing the 
calculated value with a reference value of the ground braz 
ing bead . 
[ 0205 ] Since the profile sensor is configured as a profile 
sensor based on the well - known disclosed technologies in 
the art , a detailed description thereof will be omitted in the 
present specification . 
[ 0206 ] Here , a beam through hole 717 passing a scan beam 
( laser slit ) irradiated from the second profile sensor 750 
therethrough is formed in the mounting bracket 710 . 
[ 0207 ] Operation of the roof laser brazing system accord 
ing to the exemplary embodiment of the present disclosure 
will now be described in detail with reference to aforemen 
tioned drawings . 
[ 0208 ] First , in the exemplary embodiment of the present 
disclosure , the body 1 , the opposite side panels 3 of which 
are assembled to the predetermined structure , is transferred 
to the side home position jig 200 of the brazing section 8 
along the transfer line 7 by the carriage ( not shown ) in the 
main buck process of the vehicle body assembly line . 
[ 0209 ] Here , the moving frame 220 of the side home 
position jig 200 has been moved away from the opposite side 
panels 3 of the body 1 along the width direction of the body 
1 by the first driving part 225 . 
[ 0210 ] That is , the clambers 250 installed at the support 
frame 240 by the post frame 230 on the moving frame 220 
have been moved away from the opposite side panels 3 of 
the body 1 by the moving frame 220 . 
[ 0211 ] In the exemplary embodiment of the present dis 
closure , the support frame 240 is rotated by the drive motor 

214 , and the dampers 250 corresponding to the body 1 of the 
kind of vehicle are positioned at the opposite side panels 3 
of the body 1 . 
[ 0212 ] In the above - described state , when the body 1 is 
positioned in the side home position jig 200 side of the 
brazing section 8 , the moving frame 220 is moved to the 
opposite side panels 3 of the body 1 by the first driving part 
225 , and the dampers 250 are moved to a predetermined 
position corresponding to the body 1 of the kind of vehicle . 
[ 0213 ] Next , the dampers 250 themselves are moved for 
ward to the opposite side panels 3 of the body 1 by the 
second driving part 253 along the width direction of the 
body 1 , and then the upper portions of the opposite side 
panels 3 are clamped by the clampers 250 . 
[ 0214 ] Next , in the state in which the opposite side panels 
3 of the body 1 are restricted by the clampers 250 , the roof 
panel 5 aligned in the roof alignment jig 101 is unloaded 
from the roof alignment jig 101 through the roof loading jig 
103 , and then the roof panel 5 is loaded on the opposite side 
panels 3 of the body 1 . 
[ 0215 ] Here , the roof loading jig 103 unloads and loads the 
roof panel 5 in the state in which the roof loading jig 103 is 
mounted on the handling robot 301. In the state in which the 
roof panel 5 is loaded on the opposite side panels 3 of the 
body 1 through the roof loading jig 103 , the roof loading jig 
103 is separated from the handling robot 301 , and then the 
spot welding gun is mounted on the handling robot 301 . 
[ 0216 ] Next , the roof panel 5 and the front / rear roof rails 
are spot - welded by each of one spot by the spot welding gun 
of the handling robot 301 and the spot welding gun of the 
welding robot 105. Next , the spot welding gun is separated 
from the handling robot 301 , and then the roof - pressing jig 
300 is mounted on the handling robot 301 . 
[ 0217 ] Next , the roof - pressing jig 300 is moved to the roof 
panel 5 by the handling robot 301 , and then the roof panel 
5 is home - positioned and pressed by the roof - pressing jig 
300 . 
[ 0218 ] When the operation of the roof - pressing jig 300 is 
described in more detail , the jig frame 310 of the roof 
pressing jig 300 is moved to the roof panel 5 by the handling 
robot 301 . 
[ 0219 ] When the jig frame 310 is pressed with respect to 
the roof panel 5 by the handling robot 301 , the opposite side 
edges of the roof panel 5 are supported by the restriction pad 
320 while the skin surfaces of the opposite side edges are 
vacuum - adsorbed by the vacuum cups 330 . 
[ 0220 ] In these processes , when the restriction pin - oper 
ating rod 343 of the restriction pin cylinder 341 downwardly 
operates forward , the restriction pin - operating rod 343 
upwardly operates backward . 
[ 0221 ] Then , the restriction bracket 345 at which the 
restriction pin 340 is installed supports the bottom surface of 
the roof panel 5 through the restriction pin - operating rod 
343 , and the restriction pin 340 is upwardly inserted into the 
restriction hole 6a of the roof panel 5 , thereby restricting the 
roof panel 5 . 
[ 0222 ] At the same time , when the reference pin - operating 
rod 363 of the reference pin cylinder 361 upwardly operates 
backward , the reference pin - operating rod 363 downwardly 
operates forward . 
[ 0223 ] Then , the reference pin 360 is downwardly inserted 
into the reference hole 6b of the roof panel 5 by the reference 
pin - operating rod 363 to hold the reference position of the 
roof panel 5 . 
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[ 0224 ] In the process in which the roof panel 5 is home 
positioned and pressed through the roof - pressing jig 300 , the 
docking bracket 317 of the jig frame 310 may be docked to 
the support bracket 233 of the side home position jig 200 . 
[ 0225 ] When the docking bracket 317 is docked to the 
support bracket 233 , the fixing pin 235 of the support 
bracket 233 is coupled to the pin hole 319 of the docking 
bracket 317. The pin clamper 237 on the support bracket 233 
is rotated depending on an operation of the pin clamping 
cylinder 238 , and clamps the fixing pin 235 together with the 
docking bracket 317 through an operating pressure of the pin 
clamping cylinder 238 . 
[ 0226 ] Accordingly , in the exemplary embodiment of the 
present disclosure , the roof panel 5 loaded on the opposite 
side panels 3 of the body 1 may be home - positioned and 
pressed by the roof - pressing jig 300 . 
[ 0227 ] In addition , the docking bracket 317 of the roof 
pressing jig 300 may be docked to the support bracket 233 
of the side home position jig 200 , and the docking bracket 
317 may be stably fixed to the support bracket 233 by the 
fixing pin 235 and the pin damper 237 . 
[ 0228 ] When the roof panel 5 is pressed by the roof 
pressing jig 300 , the brazing assembly 400 is moved to the 
matching portions between the opposite side panels 3 and 
the roof panel 5 by the brazing robot 401 . 
[ 0229 ] Then , the sensor bracket 511 of the gap measure 
ment unit 500 is moved forward to the matching portions 
between the opposite side panels 3 and the roof panel 5 by 
the operating cylinder 520 . 
[ 0230 ] Accordingly , the first profile sensor 510 fixed to the 
sensor bracket 511 is close to the matching portions between 
the opposite side panels 3 and the roof panel 5 , and the 
brazing robot 401 moves the first profile sensor 510 along 
the matching portions between the opposite side panels 3 
and the roof panel 5 . 
[ 0231 ] In this process , the first profile sensor 510 scans the 
matching portions between the opposite side panels 3 and 
the roof panel 5 with the laser slit to measure the gap of the 
matching portions . In this case , the first profile sensor 510 
sets the virtual reference line based on a straight - line portion 
of the roof panel 5 , and calculates the distance between 
profiles generated on the virtual reference line , thereby 
measuring the matching gap between the roof panel 5 and 
the opposite side panels 3 . 
[ 0232 ] The first profile sensor 510 transmits the matching 
gap value between the roof panel 5 and the opposite side 
panels 3 to the controller , and the controller applies the 
control signal to the second driving part 253 of the side 
home position jig 200 depending on the measured gap value 
between the roof panel 5 and the opposite side panels 3 . 
[ 0233 ] Then , the clampers 250 of the side home position 
jig 200 restricting the opposite side panels 3 of the body 1 
are moved in the width direction of the body 1 by the second 
driving part 253 , and the opposite side panels 3 are flowingly 
moved and home - positioned in the width direction of the 
body 1 . 
[ 0234 ] Accordingly , the matching portions between the 
opposite side panels 3 and the roof panel 5 are laser - brazed 
by the brazing assembly 400 , and the gap of the matching 
portions may be measured by the gap measurement unit 500 . 
[ 0235 ] Accordingly , the matching gap between the roof 
panel 5 and the opposite side panels 3 may be zero by 
compensating the positions of the opposite side panels 3 by 

the side home position jig 200 based on the gap value 
between the roof panel 5 and the opposite side panels 3 . 
[ 0236 ] As such , in the state of zeroing the matching gap 
between the roof panel 5 and the opposite side panels 3 by 
compensating the positions of the opposite side panels 3 , the 
sensor bracket 511 of the gap measurement unit 500 is 
moved backward by the operating cylinder 520 . 
[ 0237 ] Then , the brazing assembly 400 is moved along the 
bonding portions between the opposite side panels 3 and the 
roof panel 5 ( matching portions ) by the brazing robot 401 , 
and the bonding portions between the opposite side panels 3 
and the roof panel 5 are laser - brazed by the brazing assem 
bly 400 . 
[ 0238 ] In the state of avoiding interference with the sensor 
bracket 511 by the operating cylinder 520 , the brazing 
assembly 400 irradiates the laser beam to the bonding 
portions between the opposite side panels 3 and the roof 
panel 5 through the laser head 430 , and supplies the filler 
wire 405 to the focus position of the laser beam through the 
wire feeder 450 . 
[ 0239 ] The brazing assembly 400 melts the filler wire 405 
through the laser beam which is the heat source , and the 
bonding portions between the opposite side panels 3 and the 
roof panel 5 may be integrally brazed through the melted 
filler wire 405 . 
[ 0240 ] As described above , when the bonding portions 
between the opposite side panels 3 and the roof panel 5 are 
brazed by the brazing assembly 400 , air is supplied in the air 
jet passage 555 of the sensor bracket 511 by the air blower 
550 . 
[ 0241 ] It is possible to prevent a foreign material from 
being attached to the laser - brazing portions between the 
opposite side panels 3 and the roof panel 5 by injecting the 
air supplied by the air blower 550 in a direction perpen 
dicular to the irradiation direction of the laser beam through 
the air jet passage 555 . 
[ 0242 ] When the bonding portions between the opposite 
side panels 3 and the roof panel 5 are brazed by the brazing 
assembly 400 , the brazing beads are generated at the bond 
ing portions . 
[ 0243 ] When the bonding portions between the opposite 
side panels 3 of the body 1 and the roof panel 5 are 
completely laser - brazed , the side home position jig 200 and 
the roof - pressing jig 300 are positioned at the home position . 
[ 0244 ] Next , the roof - pressing jig 300 is separated from 
the handling robot 301 , and then the spot welding gun is 
mounted on the handling robot 301. Then , the roof panel 5 
and the front / rear roof rails are spot - welded by the spot 
welding gun of the handling robot 301 and the spot welding 
gun of the welding robot 105 . 
[ 0245 ] Next , after the body 1 is transferred along the 
transfer line 7 to the grinding section 9 , the grinding 
assembly 600 is moved to the brazing bead of the bonding 
portions between the opposite side panels 3 and roof panel 
5 by the grinding robot 601 in the grinding section 9 . 
[ 0246 ] Before the grinding assembly 600 is moved to the 
brazing bead of the bonding portions between the opposite 
side panels 3 and the roof panel 5 , the grinding wheel 630 
of the grinding assembly 600 may be newly mounted on the 
grinding motor 620 . 
[ 0247 ] In this case , since the grinding assembly 600 is 
moved by the grinding robot 601 along a predetermined 
teaching path and the brazing bead is ground by the grinding 
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wheel 630 , the grinding surface of the grinding wheel 630 is 
positioned below the reference position thereof based on the 
position of the brazing bead . 
[ 0248 ] Accordingly , the stopper - operating rod 671 of the 
stopper cylinder 670 is moved backward to release the 
movement restriction of the grinding motor 620. Then , the 
grinding motor 620 is downwardly moved through the 
moving plate 650 together with the grinding wheel 630 by 
its own weight . 
[ 0249 ] In the state , the grinding motor 620 is moved 
upwardly together with the grinding wheel 630 through the 
moving plate 650 by applying the external force to the 
grinding wheel 630 through the separate supporter 603 , and 
the grinding surface of the grinding wheel 630 is positioned 
at the reference position . 
[ 0250 ] Next , the stopper - operating rod 671 of the stopper 
cylinder 670 is moved forward , and the movement of the 
grinding motor 620 is limited by the friction pad 675 closely 
contacted with the front end of the stopper - operating rod 
671 . 
[ 0251 ] After the grinding assembly 600 is moved to the 
brazing bead , the vision camera 730 of the bead inspection 
unit 700 mounted on the grinding robot 601 together with 
the grinding assembly 600 senses the position of the body 1 . 
[ 0252 ] The vision camera 730 vision - photographs the 
brazing portions of the front glass mounting hole and the 
center pillar of the body 1 , and outputs the photographed 
vision data to the controller . The controller analyzes the 
vision data transmitted from the vision camera 730 to 
calculate the position value of the body 1 , and compensates 
the grinding position of the grinding assembly 600 by 
comparing the calculated position value with the reference 
value ( reference position value of the body ) . 
[ 0253 ] Next , the grinding wheel 630 is rotated by the 
grinding motor 620 , the grinding wheel 630 is moved along 
the brazing beads by the grinding robot 601 , and the brazing 
beads are ground by the grinding wheel 630 . 
[ 0254 ] The grinding - dust particles scattered during grind 
ing of the brazing beads are collected in the wheel cover 640 
surrounding the grinding wheel 630 , and the grinding - dust 
particles are sucked through the inlet 645 of the wheel cover 
640 and then exhausted outside the wheel cover 640. In the 
exemplary embodiment of the present disclosure , the grind 
pressing force of the grinding wheel 630 with respect to the 
brazing bead may be controlled by the pressure control 
cylinder 660 . 
[ 0255 ] In the exemplary embodiment of the present dis 
closure , as the brazing beads are ground by the grinding 
wheel 630 , the grinding wheel 630 is worn away . 
[ 0256 ] In this case , since the grinding assembly 600 is 
moved by the grinding robot 601 along the predetermined 
teaching path and the brazing bead is ground by the grinding 
wheel 630 , the grinding surface of the grinding wheel 630 is 
positioned above the reference position thereof based on the 
position of the brazing bead . 
[ 0257 ] Accordingly , the stopper - operating rod 671 of the 
stopper cylinder 670 is moved backward to release the 
movement restriction of the grinding motor 620. Then , the 
grinding motor 620 is downwardly moved together with the 
grinding wheel 630 by its own weight , and the grinding 
surface of the grinding wheel 630 is positioned at the 
predetermined position by the supporter 603 . 
[ 0258 ] Then , the stopper - operating rod 671 of the stopper 
cylinder 670 is moved forward , and the movement of the 

grinding motor 620 is limited by the friction pad 675 closely 
contacted with the front end of the stopper - operating rod 
671 . 
[ 0259 ] After the brazing bead is ground by the grinding 
assembly 600 , the grinding bracket 610 of the grinding 
assembly 600 is rotated by the grinding robot 601 . 
[ 0260 ] Then , the mounting bracket 710 of the bead inspec 
tion unit 700 rotates together with the grinding bracket 610 , 
and the vision camera 730 of the bead inspection unit 700 
and the second profile sensor 750 are positioned at the 
ground brazing bead side . 
[ 0261 ] Next , the bead inspection unit 700 is moved along 
the ground brazing beads by the grinding robot 601 , and the 
ground brazing beads are photographed by the vision camera 
730 and then the photographed vision data is output to the 
controller . 
[ 0262 ] The controller calculates the width of the ground 
brazing bead by analyzing the vision data transmitted from 
the vision camera 730 , and detects a defect of the ground 
brazing bead by comparing the calculated width with a 
reference width ( reference width of the ground brazing 
bead ) . 
[ 0263 ] While performing the processes , the second profile 
sensor 750 detects the cross - section of the ground brazing 
bead as a 2 - dimentional profile shape , and outputs the 
detected signal to the controller . 
[ 0264 ] The controller calculates the height of the ground 
brazing bead by analyzing the detected signal transmitted 
from the second profile sensor 750 , and detects the defect of 
the ground brazing bead by comparing the calculated value 
with a reference value ( reference value of the ground brazing 
bead ) . 
[ 0265 ] If a defect of the ground brazing bead is detected by 
the bead inspection unit 700 , the detected defect is displayed 
on a display , and the detected defect is transmitted to a repair 
process and quality history management server . 
[ 0266 ] As such , when the defect detection of the ground 
brazing bead is completed , the grinding robot 601 is posi 
tioned at the home position , and the body 1 to which the roof 
panel 5 is bonded is transferred to a subsequent process 
through the transfer line 7 . 
[ 0267 ] Therefore , the roof laser brazing system 100 
according to the exemplary embodiment of the present 
disclosure may laser - braze the roof panel 5 to the opposite 
side panels 3 based on the body 1 depending on the 
processes described above . 
[ 0268 ] Therefore , according to the exemplary embodi 
ment of the present disclosure , it is possible to remove the 
roof molding according to the conventional art by laser 
brazing the bonding portions between the opposite side 
panels 3 of the body 1 and the roof panel 5 . 
[ 0269 ] Further , according to the exemplary embodiment 
of the present disclosure , it is possible to improve an 
appearance of the body of the vehicle , reduce material costs , 
and reduce labor costs due to mounting the roof molding , by 
removing the roof molding according to the conventional 
art . 
[ 0270 ] Further , according to the exemplary embodiment 
of the present disclosure , since the roof panel 5 is home 
positioned and restricted to the opposite side panels 3 
through the roof - pressing jig 300 , the gaps between the 
opposite side panels 3 and the roof panel 5 are zeroed 
through the side home position jig 200 and the gap mea 
surement unit 500 , the opposite side panels 3 and the roof 
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panel 5 are laser - brazed , and the grinding defect of the 
brazing bead is automatically detected by the bead inspec 
tion unit 700 , it is possible to further improve the brazing 
quality . 
[ 0271 ] Further , according to the exemplary embodiment 
of the present disclosure , since the roof panel 5 may be 
laser - brazed corresponding to the bodies 1 of various kinds 
of vehicles , it is possible to flexibly produce various kinds 
of vehicles , to reduce equipment - preparing time , to achieve 
a weight reduction and simplification of entire equipment , 
and to reduce initial investment and additional investment 
for additional vehicles . 
[ 0272 ] While this disclosure has been described in con 
nection with what is presently considered to be practical 
exemplary embodiments , it is to be understood that technical 
aspects of the present disclosure are not limited to the 
exemplary embodiments suggested in the specification , but , 
although a person of ordinary skill in this field of art who 
understands the technical aspects of the present disclosure 
can suggest another exemplary embodiment by modifica 
tions , changes , removal , and addition of constituent ele 
ments within a range of technical aspects that are the same 
as in the present disclosure , it will also be within a range of 
right of the present disclosure . 
What is claimed is : 
1. A roof laser brazing system which laser - brazes a roof 

panel to opposite side panels based on a body including the 
opposite side panels , comprising : 

a side home position jig installed at each of opposite sides 
of a transferring path of the body in a brazing on 
set along the transferring path of the body and that 
restricts the opposite side panels of the body ; 

a roof - pressing jig detachably mounted on a handling 
robot , that is docked to the side home position jig , and 
that home - positions and presses the roof panel loaded 
on the opposite side panels ; 

a brazing assembly mounted on at least one brazing robot 
in the side home position jig side and that brazes 
bonding portions between the opposite side panels and 
the roof panel using a laser as a heat source ; 

a gap measurement unit mounted on the brazing assembly 
and that measures matching gaps between the roof 
panel and the opposite side panels that are pressed by 
the roof - pressing jig ; and 

a grinding assembly mounted on at least one grinding 
robot in a grinding section set along the transferring 
path of the body and that grinds brazing beads of the 
bonding portions between the opposite side panels and 
the roof panel , 

wherein the brazing assembly includes : 
a brazing bracket mounted on the at least one brazing 

robot ; 
a laser head installed at the brazing bracket and that 

irradiates a laser beam to the bonding portions between 
the opposite side panels and the roof panel ; and 

a wire feeder provided in the brazing bracket and that 
supplies a filler wire to a focus position of the laser 
beam . 

2. The roof laser brazing system of claim 1 , wherein the 
gap measurement unit includes a profile sensor installed at 
the brazing bracket , that scans matching portions between 
the opposite side panels and the roof panel , and that mea 
sures gaps of the matching portions . 

3. The roof laser brazing system of claim 2 , wherein an 
operating cylinder is fixedly installed at the brazing bracket , 
and 

a sensor bracket to which the profile sensor is fixed is 
connected to an operating rod of the operating cylinder . 

4. The roof laser brazing system of claim 3 , wherein the 
sensor bracket includes an air blower jetting air and an air jet 
passage connected to the air blower , and the air is jetted in 
a direction perpendicular to an irradiation direction of the 
laser beam through the air jet passage . 

5. A roof laser brazing system which laser - brazes a roof 
panel to opposite side panels based on a body including the 
opposite side panels , comprising : 

a side home position jig installed at each of opposite sides 
of a transferring path of the body in a brazing section 
set along the transferring path of the body and that 
restricts the opposite side panels of the body ; 

a roof - pressing jig detachably mounted on a handling 
robot , that is docked to the side home position jig , and 
that home - positions and presses the roof panel loaded 
on the opposite side panels ; 

a brazing assembly mounted on at least one brazing robot 
in the side home position jig side and that brazes 
bonding portions between the opposite side panels and 
the roof panel using a laser as a heat source ; 

a gap measurement unit mounted on the brazing assembly 
and that measures matching gaps between the roof 
panel and the opposite side panels that are pressed by 
the roof - pressing jig ; and 

a grinding assembly mounted on at least one grinding 
robot in a grinding section set along the transferring 
path of the body and that grinds brazing beads of the 
bonding portions between the opposite side panels and 
the roof panel , 

wherein the grinding asse ssembly includes : 
a grinding bracket mounted on the grinding robot ; 
a grinding motor installed at the grinding bracket to be 

vertically movable ; 
a grinding wheel coupled to a drive shaft of the grinding 
motor ; 

a moving plate connected to the drive shaft of the grinding 
motor through a bushing and that is installed at the 
grinding bracket to be vertically movable ; 

a wheel cover mounted on the grinding bracket to cover 
the grinding wheel and at which an inlet sucking 
grinding - dust particles scattered by the grinding wheel 
is installed ; 

a pressure control cylinder fixedly installed at the grinding 
bracket , that is connected to the moving plate , and that 
controls a grind - pressing force of the grinding wheel ; 
and 

a stopper cylinder fixedly installed at the grinding bracket 
and that selectively limits movement of the moving 
plate . 

6. The roof laser brazing system of claim 5 , wherein a pair 
of rail blocks are vertically installed at the grinding bracket , 
a guide groove vertically guiding the bushing is formed in 
the grinding bracket , the moving plate is disposed between 
the grinding bracket and the wheel cover , and a sliding block 
slidably coupled to the rail block is installed at the rail block . 

7. The roof laser brazing system of claim 5 , wherein the 
stopper cylinder includes an operating rod that passes 
through the grinding bracket and operates to move the 
moving plate forward or backward , and 
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a friction pad is installed at the moving plate correspond 
ing to a front end of the operating rod . 

8. The roof laser brazing system of claim 5 , further 
comprising a bead inspection unit installed at the grinding 
assembly , that inspects brazing beads ground by the grinding 
assembly , and that senses a position of the body , 

wherein the bead inspection unit includes : 
a mounting bracket installed at the grinding bracket ; 

a vision camera installed at the mounting bracket and that 
vision - photographs the ground brazing bead ; and 

a profile sensor installed at the mounting bracket and that 
scans the ground brazing bead to measure a height of 
the brazing bead . 


