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Magnetic Field Simulation and Analysis for Monitoring Safety Hook Fastening

Hoo-Sung Lee - Jun Heo - Yong-Bae Park

ABSTRACT

In this paper, in order to prevent a fall accident that occurs while working without fastening the safety hook at a
construction site, a method to detect whether the safety hook is fastened using two coils is proposed. Ansys’ Maxwell,
an electromagnetic wave analysis simulator, was used to analyze the magnetic field before and after the safety hook
fastening, and the possibility of confirming the fastening of the safety hook using the difference in the mutual
inductance change and the resulting current induced in the receiving coil was shown.
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Fig. 2 Coil model
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Table 1. Difference of mutual inductance
before and after fastening
in terms of the turns of coil at 100kHz

Turns Difference of mutual

of coil inductance

0.02nH

3 0.06nH

4 0.13nH

5 0.17TnH

6 0.4nH

7 0.85nH

8 1.34nH

9 2.49nH

10 3.76nH

11 6.9nH

12 8.68nH

13 11.3TnH

14 21.7nH

15 34.31nH
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Table 2. Difference of mutual inductance

position of coil at 100kHz
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Position of Difference of mutual
coil inductance
Ubper of 22.0836nH
hook
Middle of
hook 3.7842nH
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