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Reliability modeling and fault diagnosing method of complex
electromechanical products based on meta-action decomposition
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Abstract: To study the fault diagnosis method of many-movement complex electromechanical products, we
first decomposed complex electromechanical products according to functions-movement-action ( FMA)
structural decomposition and established a reliability and fault diagnosis model based on meta-action
decomposition and signed directed graph. Then, to improve the ability of fault identification, we brought
the meta-action quantitative information of complex electromechanical products into the reliability and fault
diagnosis model and diagnosed the fault of meta-action quantitatively by fuzzy theory. The proposed method
can improve the fault identification ability of products by monitoring the operating status variables, and
provide a fundamental model for fault root cause analysis. Finally, certain machining center was taken as an
example to verify the effectiveness of proposed model and analysis method.
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Fig.1 Electromechanical products structural decomposition base on function
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Table 1 Failure mode measurement parameter list
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Fig.4 Tool magazine components structure diagram
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Table 2 Collection of design index
. ... K/ F.) Fy/ F. Fs/ F¢/ F;/ F¢/ Fo/ Fun/ Fu/ Fun/ Fu/ Fu/
D7 BB B
) ) ) ) * (@) (@) (@) mm mm mm ~mm mm
e 1 2160 60.30 54.10 54.30 53.40 53.90 54.50 54.20 54.50 23.60 22.30 22.50 22.30 22.90
WP 2 2160 60.10 60.50 60.60 56.30 56.70 55.60 56.00 56.10 23.10 22.60 22.30 22.50 22.90
ks 3 2 160 59.90 60.30 60.20 60.30 59.90 59.90 59.80 60.30 23.10 20.79 20.44 18.96 19.26
s 4 2160 60.10 60.10 60.30 60.20 60.30 59.90 59.80 60.30 27.04 24.29 18.76 18.12 18.81
EHE 2160 60.00 60.00 60.00 60.00 60.00 60.00 60.00 60.00 23.00 22.80 22.80 22.80 22.80
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Table 3 Subordination degree of failure mode

Fl/ FZ/ F:;/ Fl/ F?/ Fb/ FT/ FS/ FQ/ FIO/ F]I/ F]Z/ F]B/ F]i/

fromemeges 0 0 T T T T e e
o) o) ) ) ) (@] (@] (@] ) mm mm mm ~mm mm
ik pE 1 1.00 0 0.83 0 0.97 0 0.43 0 0.25 0 0.64 0.54 0 0.32
Wk pE 2 0.43 0.74 0.60 1 0.63 0.74 0.44 0 0.32 0 0 0.14 0 0
Wik 3 0 0 0 0 0 0 0.64 0 0.93 1.00 0.11 0 0 0.28
ke P 4 0 0 0 0 0 0 0 0 0.31 0.66 1.00 0.45 0.57 0.47
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