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Abstract A roller monitoring method based on a distributed fiber-optic acoustic sensor (DAS) is investigated to identify
roller faults in a belt conveyor. Based on the principle of using a DAS to detect the fault vibration characteristic signal of an
idler, a belt conveyor test system with a belt length of 30 m is constructed to simulate different fault conditions, such as
idler jamming, no bearing, and fracture for experimental data collection. By analyzing the collected sound signals in the
time and frequency domains, the characteristic quantities under different faults are extracted to identify the faults in the
idler. The experimental results show that the DAS can detect the fault vibration characteristics of the belt conveyor idler
and has application prospect in the fault monitoring of industrial belt conveyor idler.
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Fig. 3 Belt conveyor system to be tested. (a) 30 m belt conveyor test system; (b) idler structure

T B8 Uy & AN FCHE R 5 1 a0 B 4 B R G 4
2L 2 78 7 2 H 0 HLFE AR A0 PN, 3o B AG lE 45 AL 5
A GYTS 4B-1 AUEE 2685, A =R WA 4 Fios .

faulty roller position

| I El i |
fiber

P4 iy U s HL P OB 2 2 e o R BRI

Fig. 4 Location of optical cable installation in belt conveyor

ARYR S5 43 BRSSP FEHRL Al R R A8 FEERTC R R (FE
MW AF 3 A B RO 5 OE F TR AT X L . BGEA T
HOAS 10 A 2 B A TN I A ] B i R I
Wik R S Y, F O T T A L DE R As A T R AR
18 75 5 A e N BB T 30 19 31 L P, B 20 Hz~20 kHz.
T8 AR B E KR DAS R G A7 E LS B 75 4 R
90 [ A SR A T AR S 30 % BB BS 1 100 m, DAS 1%
EHITRENE SRR N 8 kHz, DAS R 1Y 23 i) UL
AR L m, BIEERR 1 moRAE — N RE AT, B 5 s IR AF — 218K
i, 3K A5 10040000 9 £ . &l 6 fif s, IE # FE

K5 FERRBIEEE . (a) FERRRIE; (b) FERTCHIIK; (¢) FERR TR
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Fig. 6 Top view of corresponding relationship between optical cable and belt conveyor fault point
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Fig. 7 Flow chart of data analysis method
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Fig. 8 Amplitude value-time corresponding curves of idler under different working conditions. (a) Nomal idler; (b) stuck;

(c) no bearing; (d) fracture
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Fig. 9 RMS value-time corresponding curves of idler under different working conditions. (a) Nomal idler; (b) stuck;

(c) no bearing; (d) fracture
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Fig. 11 FFT frequency domain curves of idler under different working conditions. (a) Nomal idler; (b) stuck;

(¢) no bearing; (d) fracture
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