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Fault diagnosis on clutch brake based on firefly optimization BP neural network

Hu Kai, Cao Chunping, Sun Yu, Wang Yu
(School of Mechanical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to solve the fault problem of clutch brake in high speed press, a fault diagnosis algorithm based on firefly optimization
BP neural network was proposed, which prevented the problems such as easy entry into local optimum in the traditional BP neural network
algorithm. Then, the types and causes of general clutch brake faults were introduced, and the basic theory for fault diagnosis algorithm of
firefly optimization BP neural network was analyzed to establish a clutch brake fault diagnosis model based on this algorithm. For the
clutch brake in high-speed press, the simulation verification was carried out by Matlab. The results show that the fault diagnosis error of
firefly optimization BP neural network is significantly smaller than that of the traditional BP neural network and the genetic algorithm opti-
mization BP neural network, and the correct rate of fault diagnosis reaches 89. 167%.
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Table 1 Main parameters of JL21G-63 high-speed press
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Fig. 1 Transmission principle diagram of JL21G-63 high-speed press
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Table 2 Common faults and causes of clutch brake
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Fig. 2 Fault diagnosis model of FA-BP neural network for clutch brake
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Table 3 Inpout data for test sample
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Table 4 Output result for test
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Fig. 5 Fault diagnosis results of test samples

HE 5 fTLVE 1, DEESAEAS S G 100 41k
BEEEE , AR VED TN L A Y U BOR 29 FE 90
WA, R, FH AR AR o 3k 4 25 47 e R L
B A A il shER i RS W B A5 SR MERR R 89. 167%
4.2 AREEBITEE

T SAIE SO KR BP B2 ) 4% Bk
IR, XHESE BP #h&e 4 | a2 k L4y BP
Mg B EIR LR BP 2 48 78 25 5 A%
il sha i RS Wy T AT H IR, I iR 22 i £k
mE 6 R, B 6 MiE5 BP ML M4 ek

Ak BP #ZM% (GA-BP) LUK #z K HufAk BP #f
2% (FA-BP) it (iR 22 S 2 .

It 500 Z W AEEA, £58 BP B2 B 2475 R
REWE I WIERIR 22 Wi P2 A T REB il 76 248 Ik
AR BAEF LM AL BP M4 4k 5 T i kb
W, i KRG BP 4 M AR 163 IEIUE
BOAE) T RORM B2, AT, 51&458 BP ff
LMY GRRns L B Ui BP A2 W28 I 2 e,
Zead i KR BP 28 0 45 11 5 1) i Bk R A e
LESTIN

3 i BB B ) Bl 2 W
SERXT AR 5 pios

x5 £4% BP AN, BEEELN BP HEML,
AN RN BP HE M LT L

Table 5 Comparison of traditional BP neural network,

genetic algorithm optimization BP neural network and

firefly optimization BP neural network
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