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Fig. 1 Schematic diagram of the internal structure of steel belts for

drive
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Fig.2 Physical picture of the fluxgate sensor
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Fig. 5 Online monitoring data of steel belts for drive when the fatigue load is 28 kN
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Tab.1 Peak-to-peak value variation of magnetic induction intensity

during the fatigue test monitoring process
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Weak magnetic monitoring of fatigue condition of elevator steel belt for drive

LIU Songyuan' XIA Guisuo"’> ZHANG Shuai’® YANG Jingyi’ LIAO Haodong’ YIN Jinquan’
(1. Key Laboratory of Nondestructive Testing Technology of the Ministry of Education, Nanchang Hangkong University,
Nanchang 330063, China)
(2. R&D Department, Hebei Meng Kasen Technology Development Co., Ltd., Langfang 065001, China)
(3. Ganzhou Testing Branch, Institute of Special Equipment Inspection and Testing, Jiangxi General Institute of Inspection and

Certification, Ganzhou 341000, China)

Abstract: [Objective] Elevator composite traction steel belts are prone to wear, deformation, broken wires and other
defects when exposed to external stress for a long time. In severe cases, it may cause steel belt breakage accidents. To
effectively prevent such safety accidents, relevant monitoring test on the fatigue failure of traction steel belts were carried out.
[Methods] An test platform was set up on the fatigue testing machine to conduct tensile fatigue tests on the traction steel belt,
simulating its fatigue failure process during repeated service. At the same time, high-precision weak magnetic sensors were
used to collect the magnetic induction intensity signals on the surface of the steel strip, with a focus on analyzing the variation
law of the peak-to-peak values of the signals. [Results] The test results show that, the variation of the peak-to-peak curve of
magnetic induction intensity can reflect the entire fatigue failure process of the traction steel belt under stress without
distortion, the fatigue failure process of the steel wires inside the traction steel belt does not develop steadily but shows distinct
phased characteristics, and the peak-to-peak variation trend of magnetic induction intensity within the fatigue cycle can
effectively warn of the fatigue failure of the traction steel belt.

Key words: Steel belt for drive; Magnetic induction intensity; Tensile fatigue; Online monitoring; Weak magnetic testing

Corresponding author: XIA Guisuo, E-mail: xiaguisuo@163.com

Fund: National Natural Science Foundation of China (51765049); Special Fund for Aviation Intelligent Manufacturing
(2019ZE056001); Jiangxi Province Market Supervision Administration Project (GSIK202227)

Received: 2024-08-26 Revised: 2024-09-30 (%38 x| 2 )



