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Abstract The Elasto-magnetic sensor is applied to detect the local cross-sectional loss of steel cables in this
study while it was originally developed for measuring the tensile force in the previous works. To verify the
feasibility of the proposed damage detection technique, steel bars which have 4-different diameters were fabricated
and the output voltage value was measured at each diameter by the E/M sensor. Optimal input voltage and
working point are chosen so that the linearity and resolution of results can ensure through repeated experiments,
and then the E/M sensor was measured the output voltage values at the damage points of steel bar specimen that
was applied the 4 types of damage condition based on the selected optimal experimental condition. This proposed
approach can be an effective tool for steel cable health monitoring.

Keywords: Elasto-Magnetic Sensor, Steel Cable, Local Cross-Sectional Damage, Non-Destructive Test, Structural
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Fig. 1 The concept of elasto-magnetic sensor
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Fig. 2 The variation of magnetization hysteresis curve
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Fig. 4 A elasto-magnetic sensor head

Fig. 5 The experimental setup
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Fig. 8 A used steel bar specimen and PVC pipe

T

i

4G

Sy

16 itmm

Fig. 7 The specification of steel bar specimen #1
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Table 1 The mean output voltage values measured
from the first experiment
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Fig. 8 The variation of output voltage value according
to diameter of specimen
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Fig. 9 The specification of steel bar specimen #2
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Fig. 10 The variation of output voltage values by the

width level of damages
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Table 4 The variation of output voltage values by the
depth level of damages
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Fig. 11 The variation of output voltage values by the
depth level of damages
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