202047 A Z?ﬂ[im‘ *ﬂﬁi’iﬂi 51T

doi:10.6041/j. issn. 1000-1298.2020. 07. 014

REZ@WINZLBBRGRAE T SLTSRAE

B EF R B R 4mE BEER' ELE
53

(L ARRZTE R FHLR S5 R TR B, B 5 3300135 2. ARl R TR B, )7 510642)

FE A B L e 2R bl A 51 SOUU 2 LT B 22 48 Bl g 2 5 By A R A R Aty b $E T T PLC BN 2 4
LbrB MG E &, 50T TR P & 0B E R LS EH R IR MR TIRE T A S AR E
T — B FE TR 0 B 22 4B T 22 5 R UG TN - L B AT 1IN 2 R IR0 AN M 22 5 B A AT SE KR o A ) AR R
i 5 R 12 A R I e L T L i S R B R R G AR, HL R B B ) e 22 1 S L O
— 130 ~85 N, &5 R R0 TR o 9 22 40 KT 22 5 PR A5 S 00 o 8 24 SR 3R W, 7 DL BT 22 JUK U 10,20 30 AR A9 1 L
T84 10 UCE S i 6 A 0 ) BT 22 5805 S BRAELAT 8], T A 0 1 1 T 0 0 4G 00 409 22 26 TR 22 550 B W 22 (7 5 {EL:
o R A0 (S A T ) A AU 458195 D0 5 S5 o L Ml 22 50 O, TG ¥ 0T 0 2 408 4B A 00 40 O AR

KGR Weed; Rismyl; B {R¥Fa

FESES: S229°. 1 XEkARIRAD: A X E4RS : 1000-1298(2020)07-0118-11 OSID

Design and Test of Wire Rope Damage Test Platform for
Orchard Transporter

OUYANG Yuping' SUN Han' HONG Tiansheng® SHU Shengrong' CHEN Donghin' WU Zhigiang'
(1. School of Mechanical and Vehicle Engineering, East China Jiaotong University, Nanchang 330013, China
2. College of Engineering, South China Agricultural University, Guangzhou 510642, China)

Abstract: The mountain orchard conveyor is a type of transport machinery. The regularity of wire rope
breakage is not clear yet, also there is no corresponding research on this kind of wire rope. A PLC-based
wire rope simulation running platform was built, and the reliability of the platform was verified, which
included the tensile force sensor test, the wire breakage and wear reliability detection based on the
magnetic flux leakage ( MFL) method. It was found that the core component of the simulation platform;
the floating deviation of the tensile force sensor and the adjustment device test met the test requirements.
Then, the number of broken wires in the test seemed to be as the same as the actual one, but the
simulated wear and the actual gap were large. The conclusion was drawn that the built test platform can
accurately detect the position and quantity of wire rope’s broken wire, but the degree of wear can not be
accurately detected. It can be considered by machine vision for further testing, which would be proved in
subsequent research. The research result can provide a reference for optimizing the safety performance of
conveyors in orchards, as well as for maintenance and care of wire ropes in other applications.
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Fig. 1 Working principle diagram of transport wire rope
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Fig.2 Mechanical model of wire rope element
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Fig.3 Dynamics model of vehicle self-weight tension device
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Fig.5 Damage test device between wire rope and pulley group bracket
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Fig.7 Control circuit wiring diagram of PLC test platform
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Fig. 18 MTC wire rope flaw detector
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Tab.2 Broken root wires repeated test result

# %5 Wi 22 {3 ./ m ¥ 5 Wi 22 i . /m
1 0. 188 6 0.948
2 0. 346 7 1.102
3 0. 495 8 1.248
4 0. 641 9 1.398
5 0.791 10 1.544
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Fig.20 Verification test waveforms of broken wires
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Fig.21  Wear testing results of wire rope
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