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ROTATING ARC SENSOR 

FIELD OF THE INVENTION 

[001] Embodiments of the present disclosure relate to the field of automatic welding 

technology, and in particular to a rotating arc sensor.  

BACKGROUND OF THE INVENTION 

[002] Automated welding technology using welding sensors for seam tracking is one of 

the keys to welding automation. Welding sensors can be divided into two major types according 

to sensing mode: additional sensor and arc sensor, wherein the arc sensor has its unique 

advantages, and is one of the most active tracking technologies currently in research. The arc 

sensor is mainly divided into the types including dual-wire parallel arc sensor, oscillating 

scanning arc sensor and rotating arc sensor, etc. The dual-wire parallel arc sensor has certain 

difficulties in its implementation due to its complicated structure and process flow, and the 

application thereof is largely limited. For the oscillating scanning arc sensor, the tracking effect 

thereof is affected to some extent since the oscillating frequency of the robot is typically below 

10Hz, and the tracking role cannot be realized in high-speed welding and large-arc welding. 

[003] The application of the existing rotating scanning arc sensor is mainly that a motor 

drives a welding gun to perform a conical movement, and the tracking effect is good; however, 

the structure is complicated, the volume is large, the vibration is large, and the adjustment is 

inconvenient, thereby limiting the application thereof in practice. The existing solution is to drive 

the conductive rod of the scanning arc sensor into a conical movement. Although the 

accessibility is good, the welding gun needs to be built in the arc sensor, which causes the 

problem of inconvenient maintenance and replacement of the welding gun. 

SUMMARY OF THE INVENTION 

[004] To this end, embodiments of the present disclosure provide a rotating arc sensor 

to solve the problem of inconvenient maintenance and replacement of the welding gun caused by 

the in-building of welding gun in the arc sensor in the conventional technology. 

[005] In order to achieve the above object, embodiments of the present disclosure 

provide the following technical solutions. 

[006] A rotating arc sensor including a motor, a connecting rod for driving a welding 

gun to perform an annular movement, a sliding assembly for supporting the weight of the 

connecting rod and supporting a free movement of one end of the connecting rod, and an 

eccentric oscillating member for driving another end of the connecting rod to perform an annular 

movement, wherein the center of the rotating shaft of the motor is provided with a hollow cavity 

capable of communicating with both ends of the motor, the sliding assembly is disposed at a top 
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end of the motor, and one end of the connecting rod protrudes out of the top end of the motor 

through the hollow cavity and is connected with the sliding assembly. The eccentric oscillating 

member includes a first flange and a second flange. The first flange is sleeved over the rotating 

shaft of the motor and rotates with the rotating shaft. The second flange is disposed on the first 

flange, and the circle center of the second flange is offset from the circle center of the first 

flange. The other end of the connecting rod extends into the second flange and is connected with 

the inner wall of the second flange through a bearing assembly. The other end of the connecting 

rod is provided with a connection assembly for connecting with the welding gun. 

[007] The embodiment of the present disclosure is further characterized in that the 

sliding assembly comprises two sets of sliders, two sets of slide rails, a first mounting disc and a 

second mounting disc, wherein the two sets of sliders are arranged at lower surfaces of the first 

mounting disc and the second mounting disc respectively in a "cross" shape, the two sets of slide 

rails are arranged at upper surfaces of the second disc and the top end of the motor respectively 

in a "cross" shape and cooperate with the two sets of sliders, the first mounting disc is connected 

with one end of the connecting rod, and the first mounting disc and the second mounting disc are 

disposed apart from each other in the vertical direction. 

[008] The embodiment of the present disclosure is further characterized in that the circle 

center of the second mounting disc is provided with a circular hole, and a spacing is preset 

between the circular hole and the connecting rod to enable the free movement of the connecting 

rod. 

[009] The embodiment of the present disclosure is further characterized in that the 

slider is provided with a "C" shaped opening, and the two sides of the slide rail are provided with 

grooves, into which both ends of the "C" shaped opening can extend. 

[010] The embodiment of the present disclosure is further characterized in that the 

second flange is adjustably disposed on the first flange. 

[011] The embodiment of the present disclosure is further characterized in that a surface 

of the first flange for contacting the second flange is provided with a groove region, and an end 

of the second flange is disposed in the groove region and can slide in the groove region along a 

wall surface of the groove region. 

[012] The embodiment of the present disclosure is further characterized in that the 

groove region is provided with a circular threaded hole for fixing the second flange in 

cooperation with a bolt, and an end of the second flange is provided with a waist hole 

corresponding to the circular threaded hole. 

[013] The embodiment of the present disclosure is further characterized in that an 

eccentricity graduated scale is further disposed on the surface of the first flange for contacting 
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the second flange, and an end of the second flange is provided with scribed lines for indicating 

the current eccentricity. 

[014] The embodiment of the present disclosure is further characterized in that the 

bearing assembly includes a bearing and a bearing sleeve, an inner ring of the bearing is sleeved 

over another end of the connecting rod, an outer ring of the bearing cooperates with an inner wall 

of the bearing sleeve through interference fit, and an outer wall of the bearing sleeve cooperates 

with an inner wall of the second flange through interference fit. 

[015] The embodiment of the present disclosure is further characterized in that an end 

of the rotating shaft is provided with a magnetic ring, the magnetic ring rotates together with the 

rotating shaft, and the motor is provided with an encoder for reading the rotational data of the 

magnetic ring. 

[016] Embodiments of the present disclosure have the following advantages: 

[017] With the rotating arc sensor provided by the embodiments of the present 

disclosure, the welding gun can be detachably disposed outside the arc sensor on the basis of 

ensuring the precise movement trajectory of the welding gun, thereby realizing the effect of 

convenient maintenance and replacement of the welding gun. In addition, since the second flange 

is adjustably disposed on the first flange, it is also possible to make targeted adjustment to the 

diameter of the annular path of the welding gun according to different welding requirements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[018] The accompanying drawings that are required to be used in the description of the 

embodiments or the conventional technology are described briefly below, so that the technical 

solutions according to the embodiments of the present disclosure or according to the 

conventional technology will become clearer. It is apparent that the accompanying drawings in 

the following description are only illustrative. For those skilled in the art, other accompanying 

drawings may be obtained according to these drawings provided, without any creative work. 

[019] The structure, proportion, size and the like shown in the present specification are 

only used to cooperate with the contents disclosed in the specification for those skilled in the art 

to understand and read, and are not intended to limit the conditions with which the present 

disclosure can be implemented. Therefore, they have no practical significance in a technical 

sense. Any modification to the structure, any change of the proportions or any adjustment of the 

size should fall within the scope covered by the technical contents disclosed in the present 

disclosure without influencing the effects and objects that can be achieved by the present 

disclosure. 

[020] FIG. 1 is a schematic cross-sectional view of the structure of a rotating arc sensor 

according to Embodiment 1 of the present disclosure; 
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[021] FIG. 2 is a schematic exploded perspective view of the rotating arc sensor 

according to Embodiment 1 of the present disclosure; 

[022] FIG. 3 is a schematic perspective view of the structure of a sliding assembly of 

the rotating arc sensor according to Embodiment 1 of the present disclosure; and 

[023] FIG. 4 is a schematic exploded view of an eccentric oscillating member of the 

rotating arc sensor according to Embodiment 1 of the present disclosure. 

[024] In the drawings:  

1: motor; 11: rotating shaft; 111: hollow cavity; 12: magnetic ring; 13: encoder; 14: 

protective cover; 

2: connecting rod; 21: connection flange; 22: clamping member; 

3: sliding assembly; 31: slider; 32: slide rail; 33: first mounting disc; 34: second 

mounting disc; 341: circular hole; 

4: eccentric oscillating member; 41: first flange; 411: groove region; 412: circular 

threaded hole; 42: second flange; 421: waist hole; 

5: bearing; 6: bearing sleeve; 61: retainer ring; 7: welding gun; 8: clamping device 

DETAILED DESCRIPTION OF THE EMBODIMENT(S) OF THE INVENTION 

[025] The implementations of the present disclosure is described in the specific 

embodiments below, and other advantages and functions of the present disclosure can be readily 

understood by those skilled in the art from the contents disclosed in the specification. It is 

apparent that the described embodiments are part of the embodiments of the present disclosure, 

instead of all of them. All the other embodiments obtained by those skilled in the art on the basis 

of the embodiments of the present disclosure without creative efforts will fall within the scope of 

protection of the present disclosure.  

[026] The terms "upper", "lower", "left", "right", "intermediate" used in the 

specification are merely for the purpose of facilitating description, and are not intended to limit 

the scope of the present disclosure. The change or adjustment of the relative relationship thereof 

should be considered as falling within the scope of the present disclosure without substantively 

changing the technical content.  

Embodiment 1 

[027] As shown in FIG. 1 to FIG. 4, a rotating arc sensor according to the embodiment 

includes a motor 1, a connecting rod 2 for driving a welding gun 7 to perform an annular 

movement, a sliding assembly 3 for supporting the weight of the connecting rod 2 and 

supporting a free movement of one end of the connecting rod 2 in a same horizontal plane, and 

an eccentric oscillating member 4 for driving another end of the connecting rod 2 to perform an 

annular movement. Specifically, the center of the rotating shaft 11 of the motor 1 is provided 
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with a hollow cavity capable of communicating with both ends of the motor 1, an end of the 

rotating shaft 11 is provided with a magnetic ring 12, the magnetic ring 12 rotates together with 

the rotating shaft 11, and the motor 1 is provided therein with an encoder 13 for reading the 

rotational data of the magnetic ring 12 and connected with a controller of the arc sensor. The 

sliding assembly 3 is disposed at a top end of the motor 1, and one end of the connecting rod 2 

protrudes out of the top end of the motor 1 through the hollow cavity 111 and is connected with 

the sliding assembly 3. The eccentric oscillating member 4 includes a first flange 41 and a 

second flange 42. The first flange 41 is sleeved over the rotating shaft of the motor 1 and rotates 

with the rotating shaft. The second flange 42 is disposed on the first flange 41 and the circle 

center of the second flange 42 is offset from the circle center of the first flange 41. The other end 

of the connecting rod 2 extends into the second flange 42 and is connected with an inner wall of 

the second flange 42 through a bearing assembly. The bearing assembly includes a bearing 5 and 

a bearing sleeve 6, an inner ring of the bearing 5 is sleeved over another end of the connecting 

rod 2 with no gap therebetween, an outer ring of the bearing 5 cooperates with an inner wall of 

the bearing sleeve 6 through interference fit, the inner wall of the bearing sleeve 6 is provided 

with a retainer ring 61 for limiting the position of the bearing 5, and an outer wall of the bearing 

sleeve 6 cooperates with an inner wall of the second flange 42 through interference fit. The other 

end of the connecting rod 2 is provided with a connection assembly for connecting with the 

welding gun 7. The connection assembly includes a flange 21 and a clamping member 22, both 

ends of the flange 21 are respectively connected with the other end of the connecting rod 2 and 

an end of the clamping member 22, and the welding gun 7 is disposed at the other end of the 

clamping member 22. 

[028] During automatic welding, an arm of a robot clamps the motor 1 via a clamping 

device 8 and drives the rotating arc sensor of the present embodiment to move along a welding 

seam. Meanwhile, the rotating shaft 11 of the motor 1 drives the first flange 41 of the eccentric 

oscillating member 4 to perform a rotating movement. Since the circle center of the second 

flange 42 is offset from the circle center of the first flange 41, the second flange 42 drives 

another end of the connecting rod 2 and the welding gun 7 to perform an annular oscillating 

movement. At the same time, the sliding assembly 3 supports the weights of the connecting rod 2 

and the welding gun 7, and supports a free movement of the connecting rod 2. As such, the 

welding gun 7 can be detachably disposed outside the arc sensor on the basis of ensuring the 

precise movement trajectory of the welding gun 7, which facilitates convenient maintenance and 

replacement of the welding gun 7. 

[029] Preferably, the sliding assembly 3 includes two sets of sliders 31, two sets of slide 

rails 32, a first mounting disc 33 and a second mounting disc 34, wherein the two sets of sliders 
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31 are arranged at lower surfaces of the first mounting disc 33 and the second mounting disc 34 

respectively in a "cross" shape, the two sets of slide rails 32 are arranged at upper surfaces of the 

second mounting disc 34 and the top end of the motor 1 respectively in a "cross" shape and 

cooperate with the two sets of sliders 31, the first mounting disc 33 is connected with an end of 

the connecting rod 2, and the first mounting disc 33 and the second mounting disc 34 are 

disposed apart from each other in the vertical direction. The circle center of the second mounting 

disc 34 is provided with a circular hole 341, and a spacing is preset between the circular hole 341 

and the connecting rod 2 to enable the free movement of the connecting rod 2. When the 

eccentric oscillating member 4 exerts a torsional force at another end of the connecting rod 2 for 

the annular movement, an end of the connecting rod 2 simultaneously move in X and Y direction 

of a same plane accordingly, and the sliders and slide rails each in "cross" shape arrangement 

realize the following effect: an end of the connecting rod 2 moves freely according to the force 

exerted thereon by the eccentric oscillating member 4. 

[030] More preferably, both the sliders 31 and the slide rails 32 are existing standard 

elements. That is, the slider 31 is provided with a "C" shaped opening, and the two sides of the 

slide rail 32 are provided with grooves, into which both ends of the "C" shaped opening can 

extend. 

[031] Even more preferably, in order to ensure cleaning and protection of the 

components of the sliding assembly 3 and the motor 1, a protective cover 14 is provided at the 

top of the motor 1. 

[032] Preferably, the second flange 42 is adjustably disposed on the first flange 41. A 

surface of the first flange 41 for contacting the second flange 42 is provided with a groove region 

411, and an end of the second flange 42 is disposed in the groove region 411 and can slide in the 

groove region 411 along a wall surface of the groove region 411. The groove region 411 is 

provided therein with a circular threaded hole 412 for fixing the second flange 42 in cooperation 

with a bolt, and an end of the second flange 42 is provided with a waist hole 421 corresponding 

to the circular threaded hole 412. The eccentricity is adjusted through the gap between the waist 

hole 421 of the second flange 42 and the bolt. 

[033] Furthermore preferably, an eccentricity graduated scale is further disposed on the 

surface of the first flange 41 for contacting the second flange 42, and an end of the second flange 

42 is provided with scribed lines for indicating the current eccentricity, thereby achieving further 

precise adjustment. 

[034] While the present disclosure is described in detail with reference to the specific 

embodiments and general description above, it is apparent to those skilled in the art that some 

modifications or improvements may be made on the basis of the present disclosure. Therefore, 
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such modifications or improvements made without departing from the spirit of the present 

disclosure will all fall within the scope of protection of the present disclosure. 
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What is claimed is: 

1. A rotating arc sensor, comprising a motor (1), a connecting rod (2) for driving a welding gun 

to perform an annular movement, a sliding assembly (3) for supporting the weight of the 

connecting rod (2) and supporting a free movement of one end of the connecting rod (2), and an 

eccentric oscillating member (4) for driving another end of the connecting rod (2) to perform an 

annular movement, wherein the center of the rotating shaft (11) of the motor (1) is provided with 

a hollow cavity (111) capable of communicating with both ends of the motor (1), the sliding 

assembly (3) is disposed at a top end of the motor (1), and one end of the connecting rod (2) 

protrudes out of the top end of the motor (1) through the hollow cavity (111) and is connected 

with the sliding assembly (3); and wherein the eccentric oscillating member (4) comprises a first 

flange (41) and a second flange (42), the first flange (41) is sleeved over the rotating shaft of the 

motor (1) and rotates with the rotating shaft, the second flange (42) is disposed on the first flange 

(41), and the circle center of the second flange (42) is offset from the circle center of the first 

flange (41); the other end of the connecting rod (2) extends into the second flange (42) and is 

connected with an inner wall of the second flange (42) through a bearing assembly, and the other 

end of the connecting rod (2) is provided with a connection assembly for connecting with the 

welding gun. 

2. The rotating arc sensor according to claim 1, wherein the sliding assembly (3) comprises two 

sets of sliders (31), two sets of slide rails (32), a first mounting disc (33) and a second mounting 

disc (34), wherein the two sets of sliders (31) are arranged at lower surfaces of the first mounting 

disc (33) and the second mounting disc (34) respectively in a "cross" shape, the two sets of slide 

rails (32) are arranged at upper surfaces of the second disc (34) and the top end of the motor (1) 

respectively in a "cross" shape and cooperate with the two sets of sliders (31), the first mounting 

disc (33) is connected with one end of the connecting rod (2), and the first mounting disc (33) 

and the second mounting disc (34) are disposed apart from each other in the vertical direction. 

3. The rotating arc sensor according to claim 2, wherein the circle center of the second mounting 

disc (34) is provided with a circular hole (341), and a spacing is preset between the circular hole 

(341) and the connecting rod (2) to enable the free movement of the connecting rod (2). 

4. The rotating arc sensor according to claim 2, wherein the slider (31) is provided with a "C" 

shaped opening, and the two sides of the slide rail (32) are provided with grooves, into which 

both ends of the "C" shaped opening can extend. 
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5. The rotating arc sensor according to claim 1, wherein the second flange (42) is adjustably 

disposed on the first flange (41). 

6. The rotating arc sensor according to claim 5, wherein a surface of the first flange (41) for 

contacting the second flange (42) is provided with a groove region (411), and an end of the 

second flange (42) is disposed in the groove region (411) and can slide in the groove region 

(411) along a wall surface of the groove region (411). 

7. The rotating arc sensor according to claim 6, wherein the groove region (411) is provided with 

a circular threaded hole (412) for fixing the second flange (42) in cooperation with a bolt, and an 

end of the second flange (42) is provided with a waist hole (421) corresponding to the circular 

threaded hole (412). 

8. The rotating arc sensor according to claim 6, wherein an eccentricity graduated scale is further 

disposed on the surface of the first flange (41) for contacting the second flange (42), and an end 

of the second flange (42) is provided with scribed lines for indicating the current eccentricity. 

9. The rotating arc sensor according to claim 1, wherein the bearing assembly comprises a 

bearing (5) and a bearing sleeve (6), an inner ring of the bearing (5) is sleeved over another end 

of the connecting rod (2), an outer ring of the bearing (5) cooperates with an inner wall of the 

bearing sleeve (6) through interference fit, and an outer wall of the bearing sleeve (6) cooperates 

with an inner wall of the second flange (42) through interference fit. 

10. The rotating arc sensor according to claim 1, wherein an end of the rotating shaft (11) is 

provided with a magnetic ring (12), the magnetic ring (12) rotates together with the rotating shaft 

(11), and the motor (1) is provided with an encoder (13) for reading the rotational data of the 

magnetic ring (12). 


