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The Stress Analysis of Different Spiral Groove
Steel Wire Based on ANSYS
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Abstract; In order to realize the real-time monitoring of the damage and failure process of large
stress and strain steel strand, the composite technology that the spiral groove steel wire is proposed
to replace the steel center wire and the fiber Bragg grating sensor stick into the spiral groove,is put
forward. The angle of spiral groove plays a key role in the strain sensitivity of fiber Bragg grating
sensors, at the same time, the stress condition of the steel strand is influenced by the width and
depth of the spiral groove,therefore,different spiral groove specifications have an important influ-
ence on the mechanical properties and strain monitoring range of smart steel wire, When the spiral
steel wire groove depth 0.3 mm, width 1.2 mm, angle of 45 degrees, the maximum stress and
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maximum displacement of spiral groove steel wire is moderate ,and the stress change rate of inter-

nal spiral groove is 57. 1% ;Moreover,the fact that the stress concentration is small has little effect

on the bearing capacity of steel strand. Based on ANSYS finite element software, spiral groove

center wire of the maximum stress value, maximum displacement, variation rate of spiral groove

stress and other aspects will be analyzed under changing different spiral groove angle, width and

depth, which provide the effective basis for the mechanical properties of the intelligent steel wire

and the large range strain monitoring performance with the center wire of the spiral groove.

Key words: ANSYS ;steel strand ;center wire ;spiral groove ;stress
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Fig.5 Stress distribution of spiral groove center
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Fig. 6 Stress distribution of internal spiral groove
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Table 1 The analysis results of stress of spiral groove center wire with different groove width
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Fig.7 Stress distribution of spiral groove center
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Fig.8 Stress distribution of internal spiral groove

with three different groove deep
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Table 2 The analysis results of stress of spiral groove center wire with different groove deep
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Fig. 9 Stress distribution of spiral groove center

wire with three different groove deep
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Table 3 The analysis results of stress of spiral groove center wire with different spiral angle
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