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Fault diagnosis method of industrial robot based on
first-order relevant model

Zhang Xingxing, Dai Zenghui, Wan Wen

(' Department of Intelligent Manufacturing, Shanghai Minhang Polytechnic, Shanghai 201111, China )

Abstract: For reducing the reliance on product fault mechanisms and expert experience knowledge, to improve the practicality of industrial
robot fault diagnosis, a fault diagnosis method of industrial robots based on first-order relevant modeling theory is proposed. In this method,
the typical task model is established by analyzing the internal relationship and task characteristics of industrial robots, and the first-order
relevant column vector method is used to solve the relevant mathematical model. Then, through the optimization and segmentation of the
mathematical model, test points selection, diagnosis tree and fault dictionary are completed, which could provide a basis for developing the
product fault diagnosis strategy. Meanwhile, the welding robot is selected as a typical product to carry out the application research of relevant
modeling, model optimizing and dividing, testing point selecting, diagnosis tree establishing, fault dictionary compiling and simulated fault
diagnosis testing. The fault injection simulation test results show that, this method has intuitive and efficient testability modeling and diagnosis
ability, and provide a new idea to improve the fault diagnosis efficiency of industrial robots.

Keywords: relevant model; industrial robots; fault diagnosis; model segmentation; applied research; test verification
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Fig. 1 Example of the relevant graphical model
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Fig.2 The process of industrial robot fault diagnosis
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Fig. 4 The typical task model of welding robot
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Tab. 1 The relevant mathematical model of welding robot
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Tab.3 The divided relevant mathematical model of welding robot
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Fig. 6 The fault diagnosis tree of welding robot
2.7 REIMET
H & 6 AT L, SR N LT ey ke T T, T, .
Ty T, 3% 5 AW S B AT 58 i A 2R G 19 i 12 T f

TR P e L v PR G T AR 2 B 2 SR 5 A A
B, IF AT R AL, BN, 2 B AR R HL R A K A
BF, FFAM T, T, T, Ty T, 3% 5 MK, #5251 h
“0,1,0,0.0” A4kl ETEZHIBALES B & A AR
(ARLHATE F,) 5 5 AR R 25 54 1.0.0.0.07 B,
DA SRR AR A Tk 2228 8 (4RI Fy) .

UEAh 3 i e AR T AT R GRS KA, BITEARS
WHENLAS N RGeS AR A1 BT, Al 48 055 ) 3
Ty T, T, . Ts T, 3% 5 DI s 2 A A HAF B A5, #4h
“O” BRI Al A A R G4 TR APk A TOF FEXT A4
B HLTE PR A A T A

3 ORBBIE
SR UEAS ST 1 ) SR8, T A7 S 0 2 R 1
PR NFELIEAT B e T AU IR O 72, IXFEAL AR
GrAH IS AT SC AR Tl AR SR ML & AAH [, A&l 7 Broi
T 2R NS 78 2 25 45 LSBT0 N O W v 1y st A7
F A SR R GRS R, S AL
W P AR S T A0 L 2% RS A0 5 YR B8R
AL 5 THAE , HXSPLEE AR BEPF S s R R/

e e RN

Fig.7 The simulated fault diagnosis test of welding robot prototype
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Tab.5 The results of simulated fault diagnosis test
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