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Design of weld inspection system for intersected
pipe based on redundant manipulator

YAN Bo, YAN Guozheng

( School of Eledronics & Information Technolagy, Shanghai Jiaotong Univ., Shanghai 200030, China)

Abstract: A robotic system was designed for the pipe intersected weld inspection. The manipulator can be
hung on a branch pipe and rotates 360 according to a split pipe clamp device. T he required inspection tra
jectory of the inspection probe on the manipulator’ s end- detector is finalized by using the redundancy joints.
T he robotic system has two inspection modes. One is the 36 circumferential inspection with different
scanning radii. The other is the * Z’ shape inspection along the radial direction. The robotic system can per
form intersected weld inspection when the radius range of the branch pipe and the mspected pipe are 100~
400 mm and 600~ 1 000 mm, respectively. The results of the analysis of the designed system architecture
and the operation under control algorithm show that the inspection accuracy of the robotic system can be:

circumferential stepping accuracy <0.2 mm/m, radial stepping accuracy <O. 5 mm/m, and axial stepping
accuracy <1 mm/ mm.
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Fig.3 T he topology of control network for piper scanning inspection robot

4 MBEANEBE L4 TR

RS485 ( (1)
), (2)

CCD ,
PAL ( )

2

/ MPEG I ( )

B



4 423
4
, CCD , 7
’ ( ) ;
EArHL
1
BRI
[ BRERRH A0H |

S s
&l .
i,
% "
s
z E
: :
Z g

s

bl iR LA
|
Tan |
4
Fig. 4 The operation mode and communication and handing protocol betw een IPC and MCU
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Fig.5 Inverse kinematical illustration of manipulator

Fig.6 Interpolation knot points distribution and motion
trajectory of manipulator
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